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Περίληψη

Γίνεται αναλυτική περιγραφή της αστροφυσικής μελανών οπών Kerr–Newman με έμφαση στη μα-
γνητισμένη λύση ύστερα από εφαρμογή του μετασχηματισμού μαγνήτισης Harrison. Ο κατάλλη-
λος μετασχηματισμός Harrison προκύπτει από την κρυμμένη συμμετρία SU(2, 1) της λύσεως της
εξισώσεως Einstein–Maxwell, όπως αναλύεται διεξοδικώς με εφαρμογή μεθόδων κβαντικής βαρύ-
τητας.

Abstract

A fully developed description of Kerr–Newman black holes pertaining to astrophysics is performed,
with emphasis on the magnetised solution derived from the Harrison magnetising transformation.
e suitableHarrison transformation is found from theSU(2, 1)hidden symmetry of the solution of
the Einstein–Maxwell equation, as is explained in detail by employing methods of quantum gravity.
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Κεφάλαιο 1

Εισαγωγή

Η λύση Kerr ανεκαλύφθη το 1963 από τον Roy Kerr, Kerr 1963, ύστερα από επίπονες προσπά-
θειες, και δύο χρόνια αργότερα προέκυψε η γενίκευσή της με ηλεκτρικό φορτίο από τον Newman,
ενώ η σφαιρικώς συμμετρική Schwarzschild είχε ανακαλυφθεί το 1916, εντός ενός έτους περίπου
από τη δημοσίευση του Einstein για τη γενική θεωρία σχετικότητος. Η δυσκολία της λύσεως Kerr
έγκειται όχι τόσο στη θεωρία που την περιβάλλει, όσο στην πολυπλοκότητα των αλγεβρικών σχέ-
σεων που την εκφράζουν, επειδή η εισαγωγή της στροφορμής καταλύει την σφαιρική συμμετρία που
έχει η μετρική Schwarzschild, ειδική περίπτωση της Kerr. Η δυσκολία αυτή δέον είναι να αντιπα-
ραβληθεί με τη χρησιμότητα αυτής της λύσεως στην αστροφυσική, καθώς είναι απίθανο να εντοπί-
σει κανείς στο σύμπαν μεμονωμένη κατανομή μάζας χωρίς στροφορμή1. Η χρησιμότητα της Kerr–
Newman, απ΄την άλλη πλευρά, ήταν κυρίως θεωρητική την πρώτη δεκαετία, δεδομένου ότι θεω-
ρείται απίθανο να υπάρξει μελανή οπή με σημαντικό ηλεκτρικό φορτίο εκτός μαγνητικού πεδίου,
καθώς θα ελκύει αντίθετα φορτία μέχρι να γίνει ουδέτερη, όμως ο Wald 1974 απέδειξε ότι στην πε-
ρίπτωση περιβάλλοντος μαγνητικού πεδίου το φορτίο έχει ιδιαίτερη φυσική σημασία, καθώς εξαρ-
τάται από το μαγνητικό πεδίο στην κατάσταση ισορροπίας, και καθίσταται πλέον σημαντικό ως
μέγεθος στην αστροφυσική.

Η αντιπαραβολή μεταξύ δυσκολίας στους υπολογισμούς και χρησιμότητας της λύσεως είναι διδα-
κτική επίσης στην περίπτωση της μαγνητισμένης Kerr–Newman ή Kerr–Newman–Melvin (K-N-M),
καθώς οι υπολογισμοί απεδείχθησαν τόσο δύσκολοι, που ενώ η πρώτη αναφορά στη μαγνητισμένη
Kerr–Newman έγινε το 1976, Ernst and Wild 1976, για συγκεκριμένη σχέση μεταξύ μαγνητικού πε-
δίου, φορτίου και στροφορμής, η πρώτη αναλυτική αναφορά στους γενικότερους υπολογισμούς
που απαιτούνται έγινε στα Díaz 1985; Baez and Díaz 1986, περίπου μια δεκαετία αργότερα, κυ-
ρίως επειδή οι υπολογισμοί είναι επίπονοι, οι εξισώσεις που προκύπτουν εξαιρετικά μεγάλες και
η αξία τους στην αστροφυσική έως τότε εθεωρείτο αμφίβολη. Είναι προφανές ότι η χρήση γρή-
γορων ηλεκτρονικών υπολογιστών και των προγραμμάτων συμβολικών υπολογισμών (Computer
Algebra System, CAS), όπως ταMathematica,Maple, διευκολύνουν πολύ τη μελέτη τέτοιων λύσεων
και συμβάλλουν ιδιαιτέρως σε αυτή τις τελευταίες δεκαετίες. Το πρώτο πρόγραμμα εξειδικευμένο
για υπολογισμούς στη γενική θεωρία σχετικότητος, γνωστό ως ALAM, ανεπτύχθη το 1969 από τον
Ray d’ Inverno υπό την καθοδήγηση του F. A. E. Pirani στο King’s college, London. Χαρακτηριστικό
παράδειγμα της αξίας τέτοιων προγραμμάτων στη γενική θεωρία σχετικότητος είναι ότι χρησιμο-
ποιήθηκε το εν λόγῳ για να υπολογιστούν οι τανυστές Ricci και Riemann της μετρικής Bondi· ενώ
οι υπολογισμοί από τον Bondi και τους συνεργάτες του με το χέρι διήρκεσαν 6 μήνες, το ALAM

1Αυτό προκύπτει, καθώς η αλληλεπίδραση μεταξύ δύο κατανομών μάζας χωρίς να προσδίδει στροφορμή στη μία ή
στην άλλη πρέπει να γίνεται στο κέντρο μάζας τους χωρίς παλιρροϊκές δυνάμεις, το οποίο είναι εξαιρετικά απίθανο (η
πιθανότητά του είναι μηδέν αν εξαιρέσουμε κβαντικά φαινόμενα) για τυχαίες κινήσεις σωμάτων τυχαίας κατανομής μά-
ζας. Αν και δεν είναι βέβαιη η θεωρία δημιουργίας δομών στο σύμπαν, μπορούμε να υποθέσουμε ότι οι μικρότερες δομές
αποκτούν στροφορμή από τις μεγαλύτερες, ακολουθώντας την ιεραρχία κλίμακος μάζας. Σε κοσμολογική κλίμακα, οι
τυχαίες διαταραχές που σχηματίζουν τους γαλαξίες, η ασυμμετρία των δομών που σχηματίζονται (μη μηδενική τετραπο-
λική ροπή) και οι παλιρροϊκές δυνάμεις που ασκούνται από γειτονικές τέτοιες δομές οδηγούν σε μη μηδενική στροφορμή
στους γαλαξίες, βλέπε Peebles 1969.
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χρειάστηκε 4min και βρήκε 6 λάθη στο άρθρο τους, βλέπε Skea 1994! Είναι προφανές ότι η πο-
λυπλοκότητα της μετρικής στην εξ. (5.2) καθιστά τη μελέτη της χωρίς χρήση CAS απαγορευτική
γενικότερα, πόσο μάλλον για το περιορισμένο χρονικό πλαίσιο της παρούσης.

Στο Bičák and Ledvinka 2014, p. 523 παρατίθενται οι λόγοι για τους οποίους είναι εύλογη η
άποψη ότι η κύρια πηγή ενέργειας των jets σε δίσκους προσαύξησης που περιβάλλουν μελανή οπή
είναι η μελανή οπή· ο κυριότερος είναι ότι εμφανίζεται συσχέτιση μεταξύ της στροφορμής της μελα-
νής οπής και της ισχύος του jet. Άλλος παράγοντας που αύξησε το ενδιαφέρον για τη λύση Κ-Ν-Μ
είναι ότι εμφανίζει μη μηδενική μαγνητική ροή στον ορίζοντα γεγονότων όταν έχει μέγιστη στρο-
φορμή (extremal Kerr)2 η αρχική λύση, το οποίο συνεπάγεται ότι ο μηχανισμός Blandford–Znajek
(Blandford and R. L. Znajek 1977) μπορεί να εφαρμοστεί για την εξαγωγή ενέργειας στην περί-
πτωση AGN, quasars, GRB, βλέπε Kim, C. H. Lee, and H. K. Lee 2001, κάτι που δεν ισχύει για την
απλή Kerr3. Ιδιαιτέρως αυτή η ιδιότητα φαινόταν να ενίσχυε την προοπτική ερμηνείας της λειτουρ-
γίας της «κεντρικής μηχανής» ενός AGN με βάση τη μελανή οπή K-N-M, ένα σημαντικό ανοικτό
ζήτημα της αστροφυσικής υψηλών ενεργειών.

1.1 Συμβολισμός

Σε ορισμένους υπολογισμούς είναι πιο εύχρηστος ο συμβολισμός των τανυστών με δείκτες, ενώ
σε άλλα ο συμβολισμός των μορφών, οι οποίες αναπαρίστανται με έντονα στοιχεία χωρίς δείκτες.
Στους τανυστές χρησιμοποιούμε το συμβολισμό αφηρημένων δεικτών με τους λατινικούς δείκτες,
ο οποίος εισήχθη από τον Penrose, βλέπε Penrose and Rindler 1987, §2.2, επίσης Wald 1984. Οι
ελληνικοί δείκτες αντιστοιχούν στις συνιστώσες των τανυστών στις αντίστοιχες συντεταγμένες και,

T(a1a2···ap) ≡
1

p!

∑
σ∈Sp

Tσ(a1)σ(a2)···σ(ap),

T[a1a2···ap] ≡
1

p!

∑
σ∈Sp

sgn(σ)Tσ(a1)σ(a2)···σ(ap),

όπουSp η ομάδα μεταθέσεων με p στοιχεία. Ο συμβολισμός αφηρημένων δεικτών έχει μια εξαίρεση,
το z, το οποίο δεν είναι αφηρημένος δείκτης αλλά η συνιστώσα που αντιστοιχεί στο άνυσμα Killing
κατά την αναγωγή Kaluza–Klein. Ορίζουμε επίσης (x0, x1, x2, x3) ≡ (t, r, θ, ϕ) και αντιστοίχως
ορίζονται οι συνιστώσες των τανυστών.

Στις lagrangians συνήθως περιλαμβάνεται το στοιχείο όγκου, ώστε ο συμβολισμός να γίνεται με
διαφορικές μορφές, ενώ στη βιβλιογραφία συνηθίζεται η lagrangian να είναι βαθμωτό και όχι μορφή.
Η αντιστοίχηση των δύο συμβολισμών είναι προφανής. Ο μιγαδικός συζυγής του x συμβολίζεται
με x̄. Το ίδιο σύμβολο σε δείκτη τανυστή δηλώνει τη συνιστώσα ως προς τη συζυγή βάση όταν
πρόκειται για μιγαδική πολλαπλότητα. Η μια εξαίρεση είναι στον ορισμό των ορθοκανονικών βά-
σεων, στον οποίο ο ίδιος συμβολισμός δηλώνει τους δείκτες που αντιστοιχούν στην ορθοκανονική
βάση. Συνηθίζεται στη φυσική υψηλών ενεργειών ο συμβολισμός (∂φ)2 ≡ ∂µφ∂µφ για λόγους
οικονομίας. Επίσης, σε μιγαδική πολλαπλότητα συνηθίζεται |∂φ|2 ≡ ∂µφ∂µφ̄.

2Σύμφωνα με το Falanga et al. 2015, p. 295, ύστερα από εφαρμογή μεθόδου μέτρησης της στροφορμής μελανής
οπής με βάση το συνεχές θερμικό φάσμα του δίσκου προσαύξησης κατά το μοντέλο λεπτού δίσκου Novikov–orne,
είναι σύνηθες με βάση τα παρατηρησιακά δεδομένα να υπάρχουν μελανές οπές με a ≳ 0.8M . Σύμφωνα με το Bardeen
1970, είναι αναμενόμενο για AGN η μελανή οπή να περιστρέφεται πολύ γρήγορα λόγῳ πρόσληψης ύλης από το δίσκο
προσαύξησης. Η μαγνητική ροή μηδενίζεται στην extremal Kerr αν το μαγνητικό πεδίο έχει διεύθυνση ίδια με τον άξονα
συμμετρίας· για διαφορετικό προσανατολισμό αυτό δεν ισχύει, βλέπε Bičák and Janiš 1985.

3Σε συνήθεις συνθήκες στην αστροφυσική, δηλαδή παρουσίᾳ πλάσματος, αυτό δεν ισχύει, βλέπε Komissarov and
McKinney 2007, επομένως δεν είναι τόσο σημαντικό πρόβλημα στην πράξη.
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Κεφάλαιο 2

Η λύση Kerr–Newman–Melvin για ασθενές
μαγνητικό πεδίο και ασθενές φορτίο

2.1 Τα ανύσματα Killing παράγουν λύσεις των εξισώσεωνMaxwell

Η εισαγωγή στη λύση K-N-M έγινε στο Wald 1974 για την περίπτωση ασθενούς μαγνητικού
πεδίου, ώστε να θεωρείται η επίδραση του μαγνητικού πεδίου στη γεωμετρία αμελητέα και να πα-
ρακαμφθεί η μεγάλη δυσκολία που παρουσιάζει η μελέτη της μη γραμμικής αλληλεπίδρασης της
στροφορμής του χωροχρόνου και του μαγνητικού πεδίου. Η ανάλυση του Robert Wald υπήρξε
ιδιαιτέρως καίρια, εύληπτη, συνοπτική και κομψή, καθώς βασίζεται σε μια παρατήρηση του Αχιλ-
λέα Παπαπέτρου, Papapetrou 1966, κατά την οποία ανύσματα Killing σε κενό χωροχρόνο μπορεί
να αξιοποιηθούν για να παράγουμε λύσεις των εξισώσεων Maxwell απουσίᾳ πηγών.

Για ένα άνυσμα Killing ξa ισχύει ως γνωστόν 0 = £ξ gab = ∇aξb + ∇bξa. Ορίζουμε τον αντι-
συμμετρικό τανυστή ή 2-form1 Fab ≡ ∇aξb − ∇bξa, και από την προηγούμενη σχέση προκύπτει
Fab = 2∇aξb. Έχουμε επίσης Rabcdξd = (∇a∇b − ∇b∇a)ξc = ∇a∇bξc + ∇b∇cξa, ύστερα
από χρήση του ορισμού ανύσματος Killing. Η κυκλική εναλλαγή των δεικτών δίνει τις εξισώσεις
Rbca

dξd = ∇b∇cξa +∇c∇aξb,Rcabdξd = ∇c∇aξb +∇a∇bξc και η αντικατάσταση στην ταυτό-
τηταR[abc]

d = 0 του τανυστή Riemann δίνει (Rabcd+Rbcad−Rcabd)ξd = −2Rcab
dξd, επομένως2:

∇a∇bξc = −Rbcadξd. (2.1)

Αυτή η σχέση στο κενό3 δίνει ∇a∇aξc = −Rcdξd = 0 και με χρήση του Fab γίνεται ∇aF
ab = 0,

η οποία δίνει τις εξισώσεις Maxwell απουσίᾳ πηγών, αν ισχύει επίσης η ∇[aFbc] = 0 (ομογενείς εξ.
Maxwell). Οι προηγούμενες εξισώσεις στη γλώσσα των διαφορικών μορφών γράφονται αντιστοί-
χως d⋆F = 0, dF = 0, βλέπε (B.10).

Παραδείγματος χάριν, για το χωροχρόνο Minkowski τα ανύσματα Killing⁴ {∂t, ∂x, ∂y, ∂z} δί-
νουνFab = 2∇[a(∂t)b] = 0 κλπ, ένθα ορίζουμε ωςF την εξωτερική παράγωγο (exterior derivative)
της διαφορικής μορφής που προκύπτει από το άνυσμαKilling. Είναι απλό να συνεχίσει κανείς για τα
υπόλοιπα 6 ανύσματα Killing, από τα οποία οι γεννήτορες στροφών ({x∂y−y∂x, y∂z−z∂y, z∂x−
x∂z}) δίνουν ομογενή μαγνητικά πεδία και οι γεννήτορες boosts ({t∂x+x∂t, t∂y+y∂t, t∂z+z∂t})
ομογενή ηλεκτρικά, βλέπε (B.11).

1Ο συνήθης ορισμός είναι F ≡ dA, ο οποίος είναι ανεξάρτητος του τελεστή παραγώγισης στη γενική θεωρία
σχετικότητος. Αν ο χωροχρόνος έχει μη μηδενική στρέψη (torsion), τότε ο ορισμός με τη μερική παράγωγο διαφέρει
σε σχέση με τον ορισμό με την covariant· μάλιστα η επιλογή του ενός ή του άλλου σχετίζεται με το αν προτιμάμε τη
διατήρηση minimal coupling (covariant) ή τη gauge invariance (μερική), δεν μπορούν να ισχύουν αμφότερα, βλέπε Hehl,
Heyde, et al. 1976, §V.B.2.

2Βλέπε επίσης Wald 1984, appendix C.
3Η εξίσωση Einstein στο κενό είναι Rab − 1

2
Rgab = 0, και το ίχνος αυτής δίνει R = 0, το οποίο συνεπάγεται

Rab = 0.
⁴Ο δείκτης στα εφαπτομενικά ανύσματα (tangent vectors) ενίοτε παραλείπεται όταν χρησιμοποιούμε το συμβολισμό

των διαφορικών μορφών.
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Η ανάλυση του Wald ξεκινά σε χωροχρόνο κενό, ασυμπτωτικώς επίπεδο, στάσιμο, με αξονική
συμμετρία, ο οποίος επομένως διαθέτει ένα ασυμπτωτικώς χρονοειδές άνυσμα Killing (∂t)

a, το
οποίο αντιστοιχεί στη χρονική συμμετρία, και ένα χωροειδές (∂ϕ)a, το οποίο αντιστοιχεί στην αξο-
νική συμμετρία. Αν και συνηθίζεται σε τέτοιες περιπτώσεις να χρησιμοποιείται ο μουσικός ισομορφι-
σμός (musical isomorphism) και ο αντίστοιχος συμβολισμός⁵, διατηρούμε το συμβολισμό του πρω-
τοτύπου και συμβολίζουμε με η τη μορφή που προκύπτει από το ∂t και με ψ αυτή που προκύπτει
από το ∂ϕ, επομένως οι αντίστοιχες μορφές Faraday ορίζονται ως εξής:

F η ≡ dη, F ψ ≡ dψ. (2.2)

Αυτός ο ορισμός συνεπάγεται dF η = dF ψ = 0 από το λήμμα Poincaré, Wald 1984, appendix B,
και ο κενός χωροχρόνος συνεπάγεται d⋆F η = d⋆F ψ = 0 από την (2.1), επομένως ικανοποιούνται
οι εξισώσεις Maxwell, όπως ανεφέρθη στην προηγούμενη παράγραφο.

Οι προηγούμενες σχέσεις κατ΄ αρχήν δεν επαρκούν για να έχει το ηλεκτρομαγνητικό πεδίο τις
συμμετρίες του χωροχρόνου, ώστε να μπορεί να είναι μέρος της λύσεως που αναζητούμε⁶· απαιτεί-
ται επί πλέον οι τανυστές Faraday να είναι αναλλοίωτοι κάτω από τη δράση αμφότερων ∂t και ∂ϕ.
Αυτό εκφράζεται από τις σχέσεις £∂t F η = £∂t F ψ = £∂ϕ F η = £∂ϕ F ψ = 0. Ξεκινώντας από
τις παραγώγους Lie⁷, των η,ψ, έχουμε:

£∂t η = (∂t)
a∂aηb + ηa∂b(∂t)

a = ∂tgtµ = 0,

£∂t ψ = (∂t)
a∂aψb + ψa∂b(∂t)

a = ∂tgϕµ = 0,

£∂ϕ η = (∂ϕ)
a∂aηb + ηa∂b(∂ϕ)

a = ∂ϕgtµ = 0,

£∂ϕ ψ = (∂ϕ)
a∂aψb + ψa∂b(∂ϕ)

a = ∂ϕgϕµ = 0,

όπου το δεύτερο ίσον ισχύει σε συγκεκριμένο σύστημα συντεταγμένων, στο οποίο η παράγωγος
Lie της μετρικής παίρνει τη μορφή της μερικής παραγώγου. Η ύπαρξη του συστήματος συντεταγμέ-
νων, στο οποίο αμφότεροι οι γεννήτορες χρονικής και αξονικής συμμετρίας λαμβάνουν τη μορφή
μερικής παραγώγου, είναι εγγυημένη από τη συνθήκη ότι μετατίθενται οι δράσεις των μονοπαρα-
μετρικών ομάδων που ορίζουν οι γεννήτορες αυτοί, ή, πιο απλά, για [∂t, ∂ϕ] = 0· αυτή η συνθήκη
προκύπτει από τον ορισμό του στάσιμου και αξονικώς συμμετρικού χωροχρόνου, βλέπε Wald 1984,
εξ. 7.1.2. Χρησιμοποιώντας την εξίσωση Cartan (B.7) και τη μεταθετικότητα παραγώγου Lie και
εξωτερικής παραγώγου, (B.8), είναι προφανές ότι οι μορφές Faraday που ορίσαμε προηγουμένως
έχουν τις επιθυμητές συμμετρίες.

Δεδομένου πλέον ότι οι μορφές Faraday που ορίσαμε έχουν τις επιθυμητές ιδιότητες για να εισα-
γάγουμε ηλεκτρομαγνητικό πεδίο στην αφόρτιστη Kerr, έχει ενδιαφέρον να δούμε τι είδος πεδίου
παράγει εκάστη. Αυτό φαίνεται ευκολότερα ασυμπτωτικώς, δηλαδή καθώς r → ∞, οπότε η με-
τρική παίρνει τη μορφή Minkowski ds2|∞ = −dt2 + dr2 + r2 dϕ2 + dz2, det gµν |∞ = r2.
Καθώς (∂t)µ|∞ = δµ0, Fη,µν |∞ = ∂µην |∞−∂νηµ|∞ = 0. Για το γεννήτορα αξονικής συμμετρίας
έχουμε (∂ϕ)µ|∞ = δ2µ και Fψ,µν |∞ = ∂µψν |∞ − ∂νψµ|∞ = 2r(δµ

1δ2ν − δν
1δµ

2). Από τον

⁵Στο Wald 1974 ο συμβολισμός δεν επιτρέπει διάκριση μεταξύ του ανύσματος και της αντίστοιχης μορφής, κάτι που
ενδέχεται να προκαλέσει σύγχυση στον αρχάριο αναγνώστη. Ένα παράδειγμα της σύγχυσης που προκάλεσε στον γρά-
φοντα είναι ότι η Lie παράγωγος ως προς άνυσμα έχει την ίδια γραφή με τη Lie παράγωγο ως προς μορφή, η οποία είναι
γνωστήως αγκύλη Frölicher–Nijenhuis, με ελάχιστη αναφορά στη βιβλιογραφία. Δυστυχώς, αυτή η πρακτική συνηθίζεται
στη βιβλιογραφία όταν αποφεύγεται ο συμβολισμός με βάση τις διαφορικές μορφές.

⁶Έχει ενδιαφέρον, αν και δεν έχει άμεση εφαρμογή στο συγκεκριμένο σημείο, ότι το στάσιμο της μετρικής δεν συ-
νεπάγεται το στάσιμο του πεδίου, ακόμη κι αν ικανοποιείται η εξίσωση Einstein–Maxwell, βλέπε Breitenlohner, Maison,
and G. Gibbons 1988.

⁷Μπορούμε βεβαίως να εκμεταλλευθούμε ότι £∂ϕ ∂t = [∂ϕ, ∂t] = 0, την ιδιότητα ότι η παράγωγος Lie ακολουθεί
τον κανόνα Leibniz και τον ορισμό των ανυσμάτων Killing για να φτάσουμε στο ίδιο αποτέλεσμα πολύ πιο γρήγορα.
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ορισμό του μαγνητικού πεδίου, (B.11), έχουμε Bµ|∞ = −1
2rεµ0νρσF

ρσ
ψ |∞ = 2r2δµ3, επομένως η

F ψ ασυμπτωτικώς παράγει ομογενές μαγνητικό πεδίο έντασης 2, με διεύθυνση αυτή του άξονος
συμμετρίας.

Δεδομένης της μορφής Faraday, το ηλεκτρικό και το μαγνητικό φορτίο προκύπτουν από τις σχέ-
σεις (B.13), επομένως έχουμε ολοκληρώνοντας στην τοπολογική σφαίρα⁸ S2 (ο χώρος ολοκλήρω-
σης⁹ για τον υπολογισμό του φορτίου καλύπτει τον ορίζοντα γεγονότων), 4πqψ =

∫
S2 ⋆F ψ για

το ηλεκτρικό φορτίο και 4πpψ =
∫
S2 F ψ =

∫
∂S2 ψ = 0 για το μαγνητικό, όπου εφαρμόσαμε

το θεώρημα Stokes και ∂S2 = ∅. Εν τέλει ισχύει 4πqψ = 16πJ από τον ορισμό της στροφορμής
κατά Komar, βλέπε Wald 1984, εξ. 11.2.9 και άσκηση 6, επομένως το φορτίο αυτό σχετίζεται με την
στροφορμή του αρχικού χωροχρόνου Kerr. Η όμοια διαδικασία για τον γεννήτορα της χρονικής
συμμετρίας οδηγεί στη σχέση 4πqη = −8πM από τον ορισμό της μάζας κατά Komar M , επομέ-
νως το ηλεκτρικό φορτίο του σχετίζεται με τη μάζα του αρχικού χωροχρόνου. Συνοψίζοντας τα
συμπεράσματα μέχρι στιγμής,

1. Ο γεννήτορας αξονικής συμμετρίας παράγει στάσιμο, αξονικώς συμμετρικό ηλεκτρομαγνη-
τικό πεδίο-υπόθεμα1⁰, το οποίο ασυμπτωτικώς γίνεται ομογενές μαγνητικό πεδίο. Το ηλε-
κτρικό φορτίο του είναι 4J και το μαγνητικό μηδέν.

2. Ο γεννήτορας χρονικής συμμετρίας παράγει στάσιμο, αξονικώς συμμετρικό ηλεκτρομαγνη-
τικό πεδίο-υπόθεμα, το οποίο ασυμπτωτικώς μηδενίζεται. Το ηλεκτρικό φορτίο του είναι
−2M και το μαγνητικό μηδέν.

Το επόμενο βήμα είναι η χρήση ενός θεωρήματος του Wald11:

eorem 2.1.1. Θεωρούμε F μορφή που αντιστοιχεί σε λύση των εξισώσεων Maxwell για ένα πεδίο-
υπόθεμα σε στάσιμο, αξονικώς συμμετρικό, κενό χωροχρόνο μελανής οπής. Αν η F διαθέτει τις ιδιό-
τητες:

1. είναι στάσιμη και αξονικώς συμμετρική,

2. είναι ομαλή στον ορίζοντα γεγονότων και έξω από αυτόν,

3. μηδενίζεται ασυμπτωτικώς,

4. δεν έχει μαγνητικό ή ηλεκτρικό φορτίο,

⁸Στην τοπολογία, τοπολογικοί χώροι που σχετίζονται με ομοιομορφισμό (homeomorphism) θεωρούνται ισοδύνα-
μοι, π.χ. κάθε επιφάνεια που μπορεί να παραμορφωθεί με συνεχή τρόπο έτσι ώστε η συνάρτηση που απεικονίζει την
αρχική επιφάνεια σε μια σφαίρα να είναι 1-1 και επί (αμφιμονοσήμαντη, bijective), θεωρείται ισοδύναμη με μια σφαίρα,
βλέπε, Gamelin and Greene 1999; Schwarz 2002· πιο απλά, ένας χώρος είναι ισοδύναμος με έναν άλλο, αν μπορούμε να
παραμορφώσουμε τον ένα σαν να είναι λάστιχο και να καταλήξουμε στον άλλο χωρίς να τον κόψουμε ή να κολλήσουμε
μέρη του μεταξύ τους. Παράδειγμα μη ομοιομορφικής επιφάνειας σε σχέση με τη σφαίρα είναι ο τόρος (torus), καθώς η
απλή συνεκτικότητα (simple connectedness) είναι τοπολογική ιδιότητα και δύο ομοιομορφικοί χώροι έχουν ίδιες τοπο-
λογικές ιδιότητες. Η 2-σφαίρα είναι απλώς συνεκτική, ενώ ο τόρος δεν είναι, καθώς μια διαδρομή γύρω από την τρύπα
του δεν μπορεί συνεχώς να φτάσει σε σημείο που να ανήκει στον τόρο.

⁹Η επιφάνεια ολοκλήρωσης μπορεί να γίνει τοπολογική σφαίρα, επειδή αν χρησιμοποιήσουμε ως χωρίο ολοκλήρω-
σης στο ολοκλήρωμα στο χώρο, το οποίο προκύπτει από το θεώρημα Stokes, μια περιοχή μεταξύ τέτοιων τοπολογικών
σφαιρών με διαφορετική γεωμετρία, η διαφορά τους μηδενίζεται. Αυτή είναι ιδιότητα ήδη γνωστή από τον κλασικό ηλε-
κτρομαγνητισμό σε χώρο Minkowski. Με την πιο εξειδικευμένη γλώσσα της τοπολογίας, οι δύο αυτές επιφάνειες ολο-
κλήρωσης είναι ομόλογες (homologous), βλέπε Schwarz 2002, §5.2, δηλαδή ανήκουν στην ίδια τάξη ομολογίας (homology
class) και το ολοκλήρωμα εξαρτάται μόνο από την τάξη αυτή.

1⁰Δηλώνει την πρώτη τάξη προσέγγισης, κατά την οποία η αλληλεπίδραση που προκαλεί το πεδίο αυτό στον χωρο-
χρόνο είναι αμελητέα.

11Επίσης Ipser 1971.
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τότε F = 0.

Αυτό το θεώρημα συνεπάγεται ότι υπάρχει το πολύ μια διαταραχή μιας στάσιμης, αξονικώς συμμε-
τρικής μελανής οπής στο κενό, η οποία αντιστοιχεί στην προσθήκη φορτίου στη μελανή οπή, καθώς
η διαφορά οποιωνδήποτε μορφών Faraday που προσθέτουν φορτίοQ ικανοποιεί τις υποθέσεις του
θεωρήματος, επομένως μηδενίζεται. Από την προηγηθείσα ανάλυση προκύπτει επίσης ότι τέτοια
διαταραχή υπάρχει, και συγκεκριμένα αυτή είναι η− Q

2MF η για προσθήκη φορτίουQ, ώστε να έχει
η λύση την αναμενόμενη ασυμπτωτική συμπεριφορά στο μονοπολικό όρο, όπως είναι εύκολο να
επιβεβαιώσει κανείς ολοκληρώνοντας. Είναι επίσης εύκολο να διαπιστώσει κανείς ότι πράγματι η
προαναφερθείσα διαταραχή οδηγεί στο πεδίο Kerr–Newman ξεκινώντας από τη μετρική Kerr, ως
εξής: η μορφή η έχει συντεταγμένες g0µ, δηλαδή (2Mr − Σ, 0, 0,−2aMr sin2 θ)/Σ. Έχουμε,

A = − Q

2M
η = − Q

2Σ

[
−(Σ− 2Mr) dt− 2Mar sin2 θ dϕ

]
= −Qr

Σ
(dt− a sin2 θ dϕ) +

Q

2M
dt,

το οποίο είναι το ηλεκτρομαγνητικό δυναμικό Kerr–Newman σε διαφορετική βαθμίδα από τη συ-
νηθισμένη, π.χ Wald 1984, εξ. 12.3.2, στην οποία παραλείπεται ο τελευταίος όρος. Η συγκεκριμένη
προσέγγιση όμως δεν δίνει την πλήρη λύσηKerr–Newman, καθώς εξ υποθέσεως παραλείπουμε την
επίδραση του φορτίου στη γεωμετρία του χωροχρόνου.

2.2 Χωροχρόνος Kerr σε ασθενές μαγνητικό πεδίο

Το ζητούμενο είναι να βρεθεί λύση με ασυμπτωτικώς ομογενές μαγνητικό πεδίο, και τα πεδία που
προκύπτουν από τα ανύσματα Killing δίνουν, ύστερα από την προηγηθείσα διαδικασία, πεδίο της
μορφήςF ψ+

2J
M F η , όπου ο συντελεστής 2J/M απαιτείται για να έχουμε συνολικό ηλεκτρικό φορ-

τίο μηδέν και να διασφαλίζεται η ισχύς του θεωρήματος μοναδικότητος. Αν θέλουμε το ασυμπτω-
τικώς ομογενές μαγνητικό πεδίο να είναι έντασης B0, τότε ορίζουμε το πεδίο του μαγνητισμένου
αφόρτιστου χωροχρόνου με ασθενές μαγνητικό πεδίο,

F =
B0

2

(
F ψ +

2J

M
F η

)
, (2.3)

όπου J η στροφορμή καιM η μάζα του αρχικού χωροχρόνου. Παρατηρούμε ότι εμφανίζεται ηλε-
κτρικό πεδίο λόγῳ περιστροφής της μελανής οπής, όπως η περιστροφή ενός αγωγού (πιο κάτω
θα δούμε ότι ο ορίζοντας γεγονότων είναι ισοδυναμική επιφάνεια) σε μαγνητικό πεδίο επάγει ηλε-
κτρικό πεδίο κατά το νόμο του Faraday.

Βάση Carter

Η μέτρηση του ηλεκτρομαγνητικού πεδίου γίνεται προβάλλοντας τη μορφή Faraday σε ορθοκα-
νονική βάση, το χρονοειδές άνυσμα της οποίας αντιστοιχεί σε παρατηρητή· οι συνιστώσες ως προς
τη βάση αυτή είναι εκείνες που μετρά ο παρατηρητής. Η πιο κατάλληλη ορθοκανονική βάση για
το ηλεκτρομαγνητικό πεδίο, από την άποψη ότι δίνει τις πιο απλές εκφράσεις, είναι η βάση Carter
(Carter frame), βλέπε Carter 1968; R. Znajek 1977, C. DeWitt and B. S. DeWitt 1973, p. 94, Felice
and Bini 2010, p. 176, D. L. Wiltshire, Visser, and Scott 2009, p. 99, στην οποία ο παρατηρητής βλέ-
πει τα φωτόνια της principal null congruence12να κινούνται με ακτινική ταχύτητα. Η μετρική Kerr

12Οι principal null congruences ορίζονται από γεωδαισιακές για φωτόνια, οι οποίες σχετίζονται με τον αλγεβρικό τύπο
του χωροχρόνου (ταξινόμηση Petrov). Είναι το αντίστοιχο των ακτινικών γεωδαισιακών φωτονίων στη Schwarzschild.
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στο σύστημα συντεταγμένων Boyer–Lindquist είναι13:

ds2 = −
(
1− 2r

Σ

)
dt2 − 4

Mar sin2 θ

Σ
dt dϕ+

C

Σ
sin2 θ dϕ2 +

Σ

∆
dr2 +Σdθ2,

Σ ≡ r2 + a2 cos2 θ, ∆ ≡ r2 + a2 − 2Mr, C ≡ (r2 + a2)2 −∆a2 sin2 θ.

(2.4)

Οι βάσεις, ανυσματική και δυική, είναι:

e0 =
1√
Σ∆

[(r2 + a2)∂t + a∂ϕ], e0 =

√
∆

Σ
(dt− a sin2 θ dϕ),

e1 =

√
∆

Σ
∂r, e1 =

√
Σ

∆
dr, (2.5)

e2 =
1√
Σ
∂θ, e2 =

√
Σdθ,

e3 =
1√
Σ

(
a sin θ∂t +

1

sin θ
∂ϕ

)
, e3 =

sin θ√
Σ
[−adt+ (r2 + a2) dϕ],

και οι principal null directions,

k± ≡ ∂t ±
∆

r2 + a2
∂r +

a

r2 + a2
∂ϕ =

√
∆Σ

r2 + a2
(e0 ± e1). (2.6)

Από αυτή τη σχέση φαίνεται ότι τα φωτόνια που κινούνται στις principal null directions κινούνται
στην ακτινική διεύθυνση για παρατηρητή με ταχύτητα e0.

Άλλη μια ιδιότητα αυτής της βάσης είναι ότι παρατηρητής σε αυτή τη βάση κινείται γύρω από
τη μελανή οπή με γωνιακή ταχύτητα μετρημένη ως προς αδρανειακό παρατηρητή στο άπειροΩ =
dϕ
dt = a

r2+a2
. Πράγματι, η μετρική (2.4) εκπεφρασμένη σε αυτή τη βάση είναι:

ds2 = ηabe
aeb = −∆

Σ
(dt− a sin2 θ dϕ)2 +

Σ

∆
dr2 +Σdθ2 +

sin2 θ

Σ
[−a dt+ (r2 + a2) dϕ]2,

οπότε παρατηρητής με ταχύτητα e0 στη δυική βάση αντιστοιχεί σε dr = dθ = −adt + (r2 +
a2) dϕ = 0 εκτός του άξονος συμμετρίας, δηλαδή σε r = const, θ = const και περιστρέφεται με
γωνιακή ταχύτητα dϕ

dt = a
r2+a2

, η οποία είναι επίσης η γωνιακή ταχύτητα του ορίζοντος γεγονότων
για r =M +

√
M2 − a2, βλέπε Wald 1984, εξ. 12.3.19.

Έγχυση φορτίου

Η lagrangian ενός σωματιδίου-υποθέματος1⁴ μάζαςm, φορτίου q και ταχύτητας va ≡ va(τ) σε
πεδίο με δυναμικό Aa ≡ Aa(xµ) είναι L ≡ L(xµ(τ), ẋµ(τ)) = m

2 v
ava + qAava, ẋµ ≡ dxµ

dτ . Η
ορμή αυτού είναι pa = ∂L

∂va = mva + qAa και η εξίσωση κίνησης στο σύστημα συντεταγμένων
{xµ} με παράμετρο της wordline του σωματιδίου τον ιδιοχρόνο τ είναι:

0 =
d

dτ

∂L

∂vµ
− ∂L

∂xµ
= mv̇µ +mvν∂ρgµνv

ρ + q∂νAµv
ν − m

2
vρvν∂µgνρ − q∂µAνv

ν

= m(v̇µ + Γνρµv
νvρ)− qFµνv

ν = mvµ∇µv
ν − qF νµv

µ,

13Ο παραδοσιακός συμβολισμός της μετρικής είναι ds2, όμως ενδέχεται να δημιουργήσει σύγχυση όταν κάποιος
γνωρίζει την εξωτερική άλγεβρα και να νομίζει ότι η ds2 είναι εξωτερική μορφή. Στην πραγματικότητα όμως είναι συμ-
μετρικός τανυστής δεύτερης τάξης στο δυικό χώρο και ο συμβολισμός διατηρείται, αν και θα ήταν προτιμότερος ο gab,
καθώς ds είναι πράγματι εξωτερική μορφή, το στοιχείο όγκου για χώρο διάστασης 1.

1⁴Υποθέτουμε ότι είναι σημειακό και η αλληλεπίδραση της μάζας και του φορτίου του με την περιβάλλουσα γεωμετρία
είναι αμελητέα, όπως και η αλληλεπίδραση του ηλεκτρομαγνητικού πεδίου που δημιουργεί με το ίδιο το σωμάτιο.
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η εξίσωση Lorentz. Έχουμε επίσης

d

dτ
(pµ(∂t)

µ) =
dpµ
dτ

(∂t)
µ + pµ

d(∂t)
µ

dτ
= ∂µL(∂t)

µ = ∂0L = 0,

όπου χρησιμοποιήσαμε την εξίσωση Euler–Lagrange, επομένως διατηρείται η ενέργεια E ≡ −p0
κατά μήκος της worldline του σωματιδίου.

Αν χαμηλώσουμε ένα τέτοιο σωμάτιο ξεκινώντας μακριά από τη φορτισμένη μελανή οπή προς
αυτή κατά μήκος του άξονα συμμετρίας, τότε η μεταβολή της ενέργειάς του1⁵, γνωστή και ως ενέρ-
γεια έγχυσης (injection energy), είναι:

δE = pa(∂t)
a|horizon − pa(∂t)

a|∞ = q(A0|∞ −A0|horizon) = q

(
Q

2M
− B0J

M

)
, (2.7)

όπου τοAa ορίζεται από:

F =
B0

2

(
F ψ +

2J

M
F η

)
− Q

2M
F η, (2.8)

δηλαδή την εξ. (2.3) με την προσθήκη της διαταραχής φορτίου, − Q
2MF η . Το δυναμικό στο σημείο

του άξονα που τέμνει τον ορίζοντα γεγονότων είναι το ίδιο πάνω σε ολόκληρο τον ορίζοντα, σύμ-
φωνα με την επόμενη πρόταση από τον Carter, βλέπε C. DeWitt and B. S. DeWitt 1973, p. 172,
Frolov and Novikov 1998, p. 224.

Proposition 2.2.1. Το ηλεκτρικό δυναμικό είναι σταθερό πάνω στον ορίζοντα γεγονότων.1⁶

Απόδειξη. Έχουμε 0 = £χ F = dıχ F = −dE, όπου E ≡ − ıχ F είναι το ηλεκτρικό πεδίο και
χa άνυσμαKilling. Από το λήμμαPoincaré προκύπτει ότι τοπικώς ισχύειE = − dΦ για βαθμωτόΦ.
Δεδομένου ότι 0 = £χA = dıχA+dΦ, έχουμεΦ = − ıχA+const. Για μελανή οπήKerr έχουμε
ότι το χa ≡ (∂t)

a + a
r2++a2

(∂ϕ)
a πάνω στον ορίζοντα γεγονότων, όπου r+ ≡ M +

√
M2 − a2,

είναι null άνυσμα Killing, ορθογώνιο στον ορίζοντα γεγονότων, ο οποίος ως γνωστόν είναι υπερε-
πιφάνεια null1⁷. Αποδεικνύεται επίσης ότι ισχύει Rabχaχb|horizon = 0. Από την εξίσωση Einstein,
αυτό συνεπάγεται ότι Tabχaχb|horizon = 0, επομένως στο κενό παρουσίᾳ ηλεκτρομαγνητικού πε-
δίου (electrovacuum) ισχύει

0 = Tabχ
aχb|horizon =

1

4π

(
Fa

cFbc −
1

4
F cdFcdgab

)
χaχb =

1

4π
EaEa|horizon,

το οποίο συνεπάγεται ότι τοEa είναι ορθογώνιο στον εαυτό του1⁸. Επίσης,Eaχa = −Fabχaχb =
0, επομένως Ea ∝ χa από την A.0.2 και, για ta εφαπτόμενο στον ορίζοντα γεγονότων, έχουμε
0 = taEa = −ta∂aΦ = 0, το οποίο συνεπάγεται Φ|horizon = const.

1⁵Για μια εισαγωγή στον ορισμό της ενέργειας στη γενική θεωρία σχετικότητος, βλέπε Geroch 1973.
1⁶Αυτό το αποτέλεσμα μπορεί να δίνει την εντύπωση ότι ο ορίζοντας γεγονότων συμπεριφέρεται όπως ένας αγω-

γός, όμως αυτό δεν είναι ακριβές. Αποδεικνύεται, π.χ. Punsly 2008, §4.5.2.2, θεωρήματα μοναδικότητος Mazur 1982 &
Bunting, βλέπε Mazur 2000, ότι μόνο μονοπολικοί όροι μπορούν να ακτινοβολούνται από οπή Kerr–Newman. Δεδομέ-
νου ότι ο ορίζοντας γεγονότων δεν είναι σφαίρα, θα ανέμενε κανείς να ακτινοβολούνται τετραπολικοί όροι, όμως αυτό
απαγορεύεται από τα θεωρήματα μοναδικότητος!

1⁷Το χa ορίζει τον ορίζοντα Killing, ο οποίος στην περίπτωση της Kerr ταυτίζεται με τον ορίζοντα γεγονότων.
1⁸Ένα null άνυσμα μπορεί να είναι ορθογώνιο στον εαυτό του· η ορθογωνιότητα δεν συνεπάγεται ότι η γωνία που

σχηματίζεται είναι ορθή αν η πολλαπλότητα είναι Lorentz, βλέπε O’Neill 1983, p.48.
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Εδώ έχει ενδιαφέρον μια παρατήρηση σχετικά με τον στάσιμο παρατηρητή (stationary observer)
(∂t)

a. Καλείται στάσιμος παρατηρητής, επειδή ασυμπτωτικώς είναι ό,τι πιο κοντά στον παρατη-
ρητή που παρατηρεί το χωροχρόνο να είναι αμετάβλητος, με την έννοια ότι σε ασυμπτωτικώς επί-
πεδο χωροχρόνο πράγματι παρατηρεί το χωροχρόνο σε σταθερή κατάσταση, όχι με την έννοια της
ακινησίας αλλά της σταθερής κατάστασης στο χρόνο που ορίζεται από την t (αυτές οι δύο έννοιες
διαφέρουν για περιστρεφόμενο χωροχρόνο, είναι η διαφορά μεταξύ στάσιμου και στατικού). Είναι
γνωστό ότι τέτοιος παρατηρητής δεν υπάρχει στην εργοπεριοχή της μελανής οπής, επομένως εν-
δέχεται να δημιουργηθούν αμφιβολίες για το κατά πόσον ισχύει το προηγούμενο αποτέλεσμα για
διαδρομή που περνά μέσα από την εργοπεριοχή. Ωστόσο, η ενέργεια του σωματιδίου ορίζεται από
τη σχέση που περιλαμβάνει το άνυσμα που ορίζει το στάσιμο παρατηρητή χωρίς να απαιτείται η
ύπαρξη του αντίστοιχου παρατηρητή στη διαδρομή που την υπολογίζουμε. Αν η worldline περάσει
μέσα από την εργοπεριοχή, τότε απλώς η ενέργεια θα μειωθεί από το χωροειδές μέρος του ανύσμα-
τος.

2.3 Προέλευση του φορτίου

Από τα προηγούμενα συνάγουμε ότι η μελανή οπή θα ελκύει φορτίο q αν δE < 0 μέχρι δE = 0,
δηλαδή μέχρι να αποκτήσει φορτίο

Q = 2B0J, (2.9)

το οποίο είναι γνωστό και ως φορτίοWald. Ένα σημαντικό ζήτημα για να φτάσει το φορτίο αυτό το
μέγεθος είναι η προέλευσή του, όπως και η ύπαρξη κβαντικών φαινομένων, τα οποία ενδεχομένως
επηρεάζουν τη διαδικασία, δεδομένου ότι μέχρις εδώ η ανάλυση ήταν αποκλειστικώς κλασική.

Αποδεικνύεται στα Gary W. Gibbons 1976; Gary W. Gibbons 1975 ότι υπάρχει ελάχιστη ένταση
του μαγνητικού πεδίου (4× 1013 G για ζεύγος ηλεκτρονίου-ποζιτρονίου), τέτοια ώστε να αντι-
στοιχεί σε επαρκώς ισχυρό ηλεκτρικό πεδίο για κατάλληλο παρατηρητή και να παράγονται ζεύγη
σωματιδίου-αντισωματιδίου. Από αυτά μπορεί να τροφοδοτηθεί η μελανή οπή, αν και δεν είναι βέ-
βαιο κατά πόσο αυτή η διαδικασία μπορεί να έχει επαρκή διάρκεια, ώστε να είναι σημαντική στην
αστροφυσική· άλλωστε, η ίδια η ύπαρξη ηλεκτρικού πεδίου δυσχεραίνεται από το πλάσμα που συ-
νήθως περιβάλλει τα άστρα, ενώ, εξ αιτίας της φύσεως του φαινομένου, μειώνεται σημαντικά ο
ρυθμός δημιουργίας ζευγών όσο πλησιάζει το φορτίο της μελανής οπής το φορτίο Wald. Το θέμα
δεν έχει διευκρινιστεί πλήρως σε όλες τις πτυχές του· ενδέχεται το πλάσμα να είναι πιο αραιό απ΄
όσο απαιτείται για να μηδενιστεί το ηλεκτρικό πεδίο, βλέπε Heyl 2001.

Ωστόσο, ο επικρατέστερος τρόπος τροφοδότησης της μελανής οπής με φορτία είναι αυτός που
σχετίζεται με το μηχανισμό Blandford–Znajek, Blandford and R. L. Znajek 1977, Dermer andMenon
2009, §16.3, Vietri 2008, §8.3, σύμφωνα με τον οποίο ήδη υπάρχοντα φορτία από το δίσκο προ-
σαύξησης επιταχύνονται σε ισχυρό ηλεκτρικό πεδίο σε κενό χώρο, εκλύουν ακτινοβολία λόγῳ κα-
μπυλότητος της τροχιάς, και τα προϊόντα φωτόνια αλληλεπιδρούν με το ισχυρό μαγνητικό πεδίο,
δημιουργώντας ζεύγη ηλεκτρονίων-ποζιτρονίων (vacuum breakdown σε spark gap). Σε περιβάλ-
λον AGN υπάρχει επίσης η δυνατότητα για αντίστροφο σκεδασμό Compton (ICS), από τον οποίο
παράγονται φωτόνια υψηλών ενεργειών για δίδυμη γένεση. Τα κβαντικά φαινόμενα σε τέτοιο πε-
ριβάλλον είναι εξαιρετικώς ενδιαφέρον θέμα, το οποίο δυστυχώς δεν επιτρέπει να διερευνήσουμε
περαιτέρω το χρονικό πλαίσιο της παρούσης.

2.4 Συμπέρασμα

Για μελανή οπή Kerr πρέπει a ≤ M , αλλιώς έχουμε γυμνή ανωμαλία (naked singularity), επομέ-
νως ισχύει J = Ma ≤ M2· αν επιπλέον έχει φορτίο Wald, τότε για να διατηρείται η γεωμετρία
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Kerr πρέπει να ισχύει:

Q

M
= 2B0

J

M
≤ 2B0M = 2 · 10−5 B0

1015 G
M

M⊙
≪ 1, (2.10)

όπου χρησιμοποιήσαμε το Wald 1984, appendix F για να μετατρέψουμε από γεωμετροποιημένες
μονάδες σε cgs. Επίσης, η συνθήκη ασθενούς μαγνητικού πεδίου, ώστε να θεωρείται υπόθεμα, είναι:

B2
0M

2 ≪ 1 =⇒ 10−10

(
B0

1015 G

)2( M

M⊙

)2

≪ 1.

Αυτή προκύπτει από την απαίτηση η ενεργειακή πυκνότητα του μαγνητικού πεδίου να είναι αμε-
λητέα σε σχέση με την ενεργειακή πυκνότητα από τη μάζα (∝ M−2), η οποία περιβάλλεται από
τον ορίζοντα γεγονότων. Η σχέση Q/M ≪ 1 δίνει το εύρος ισχύος της υποθέσεως ότι το φορτίο
δεν επηρεάζει τη γεωμετρία του χωροχρόνου και είναι προφανές ότι συνεπάγεται ότι το μαγνη-
τικό πεδίο είναι ασθενές, επομένως οι συνθήκες για ασθενές μαγνητικό πεδίο και ασθενές φορ-
τίο ταυτίζονται στην εξ. (2.10). Για ένα AGN1⁹ με μελανή οπή μάζας 108 M⊙ σε μαγνητικό πεδίο
104 G έχουμε Q/M ≈ 10−8, για ένα GRB2⁰ με μελανή οπή μάζας 3M⊙ σε πεδίο 1015 G έχουμε
Q/M ≈ 10−4, επομένως η γεωμετρία παραμένει Kerr με καλή προσέγγιση και η προηγούμενη
ανάλυση δίνει ακριβή αποτελέσματα στις συνθήκες αστροφυσικού ενδιαφέροντος21.

2.5 Κριτική του αποτελέσματος τουWald

2.5.1 Εισαγωγή

Στο Li 2000, ο συγγραφέας επεχείρησε να διορθώσει το αποτέλεσμα του Wald, ισχυριζόμενος
ότι η «ενέργεια έγχυσης» εξαρτάται από τη διαδρομή του φορτίου, επομένως δεν μπορεί να είναι
αξιόπιστη μέθοδος για τον υπολογισμό της καταστάσεως ισορροπίας. Για να υπολογίσει το φορτίο
στην κατάσταση ισορροπίας ο Li κατέφυγε στη μέθοδο υπολογισμού του ελαχίστου της ενέργειας
ηλεκτρομαγνητικού πεδίου που περιέχει ο χωροχρόνος Kerr σε μαγνητικό πεδίο. Η πρώτη δυσκο-
λία είναι ότι η ενέργεια αυτού του χωροχρόνου απειρίζεται, καθώς το μαγνητικό πεδίο εκτείνεται
στο χωρικό άπειρο ομογενές, επομένως, για να είναι πεπερασμένο το αποτέλεσμα, πρέπει να περιο-
ρίσουμε το πεδίο σε πεπερασμένο χωρίο ολοκλήρωσης και ύστερα να πάρουμε το όριο της ακτίνας
R αυτού πολύ μεγάλο22. Ο συγγραφέας επιλέγει για την ολοκλήρωση μια σφαίρα23 με τη μελανή
οπή στο κέντρο και ακτίνα πολύ μεγαλύτερη από την ακτίνα του ορίζοντα γεγονότων, στην οποία
το μαγνητικό πεδίο είναι ομογενές, και εκτός της οποίας φθίνει γρήγορα. Στο τέλος συμπεραίνει
ότι το φορτίο ισορροπίας είναι 2ξB0J , ξ φορές το φορτίο Wald με 0 ≤ ξ ≤ [32(2 + π)]−1 ≈ 0.13.

1⁹Βλέπε Punsly 2008, p. 324.
2⁰Μοντέλο collapsar, έχει το πρόβλημα της μαγνητοπεριστροφικής αστάθειας (MRI), βλέπε H. K. Lee, R. Wijers, and

Brown 2000,Vedrenne and Atteia 2009, §8.2, Kouveliotou, R. A. Wijers, and Woosley 2012, §10.4.2, Dessart et al. 2008.
21Η κλίμακα στην οποία το μαγνητικό πεδίο επηρεάζει σημαντικά τη γεωμετρία προκύπτει από τις εξισώσεις (G.2)

και (5.2), από τις οποίες για H ≈ 1 προκύπτει rB0 ∼ 1, το οποίο σε μονάδες cgs είναι r

105 km
B0

1015 G
∼ 1. Ο περι-

βάλλων χώρος μελανής οπής AGN, όπως και αυτής ενός GRB με τα προηγούμενα χαρακτηριστικά και ενός magnetar
με πεδίο τάξεως 1014 G − 1015 G, βλέπε Kouveliotou, R. A. Wijers, and Woosley 2012, §10.4, §10.5, Lyne and Graham-
Smith 2005, chapter 13, βρίσκεται εντός του ορίου αυτής της συνθήκης, επομένως δεν επηρεάζεται από τη μεταβολή της
καμπυλότητας.

22Εδώ απαιτείται προσοχήώστε να διατηρηθεί η συνθήκη ασθενούς μαγνητικού πεδίου και να παραμείνει η γεωμετρία
Kerr σε καλή προσέγγιση. Η συνθήκη που πρέπει να ισχύει είναι B0R

3 ≪ M .
23Ακριβέστερα, μπάλα.
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2.5.2 Υπολογισμός της ενέργειας

Η μετρική είναι η Kerr, (2.4) με ηλεκτρομαγνητικό πεδίο το (2.8). Υπολογίζουμε την ενέργεια
του ηλεκτρομαγνητικού πεδίου με τη μάζα Komar, Wald 1984, εξ. 12.5.37, ολοκληρώνοντας στη
χωροειδή υπερεπιφάνεια Σ, η οποία εκτείνεται από τον ορίζοντα γεγονότων μέχρι τη σφαίρα που
ορίσαμε,

M = 2

∫
Σ

(
Tab −

1

2
Tgab

)
na(∂t)

b dV +
1

4π
κAH + 2ΩHJ, (2.11)

όπου na ≡ 1
α [(∂t)

a+ 2aMr
C (∂ϕ)

a] είναι το μοναδιαίο, προσανατολισμένο στο μέλλον, κάθετο στην
υπερεπιφάνεια Σt=const, dV το στοιχείο όγκου της Σ, AH η επιφάνεια του ορίζοντα γεγονότων,
α ≡

√
∆Σ
C , Tab = 1

4π (Fa
cFbc − 1

4F
cdFcdgab), ΩH ≡ a

r2++a2
= a

2Mr+
η γωνιακή ταχύτητα

του ορίζοντα γεγονότων, r+ ≡ M +
√
M2 − a2, όπου r = r+ ορίζει τον ορίζοντα γεγονότων,

κ ≡ r+−M
2Mr+

η βαρύτητα επιφάνειας (surface gravity)2⁴, J η στροφορμή Komar και a ≡ J/M . Η
επιφάνεια2⁵ του χωρικού μέρους του ορίζοντα γεγονότων δίνεται από τη σχέση,

AH =

∫
H

√
det gµν |H dθ dϕ =

∫ 2π

0

∫ π

0

√
g22g33|r=r+ dθ dϕ = 4π(r2+ + a2),

από την οποία συμπεραίνουμε ότι ο ορίζοντας γεγονότων δεν είναι σφαίρα ακτίνας r+ για a ̸=
0· η συνθήκη r = r+ δεν ορίζει σταθερή ακτίνα με τη μορφή της ακτινικής συντεταγμένης στη
γεωμετρία Schwarzschild. Αυτό ισχύει, καθώς η ανωμαλία στο εσωτερικό δεν είναι σημείο, όπως
στη Schwarzschild, αλλά δακτύλιος.

Διαμέριση 3 + 1

Ηβασική ιδέα της διαμέρισης 3+1 (3+1 decomposition), Kiefer 2007, p. 106, Baumgarte and S. L.
Shapiro 2010, §2.3, Wald 1984, §10.2, §Ε.2, είναι να χωρίσουμε το χωροχρόνο (M = R×Σ, φυλλο-
ποίηση, foliation) σε χωροειδείς υπερεπιφάνειες Σt, οι οποίες ορίζονται από την απαίτηση η συντε-
ταγμένη t να είναι σταθερή πάνω τους και η wordline του στάσιμου παρατηρητή να τις διαπερνά
μόνο μία φορά. Ορίζουμε το άνυσμα na ως το μοναδιαίο χρονοειδές, προσανατολισμένο προς το
μέλλον με nana = −1. Η συνάρτηση N ≡ −(∂t)

ana ονομάζεται συνάρτηση παρέλευσης (lapse
function) και ορίζει πόσο γρήγορα μεταβάλλεται η t καθώς αλλάζει ο στάσιμος παρατηρητής θέση

(∂t)
a

Σt

Σt+dt

Na

Nna

Σχήμα 2.1: Διαμέριση του χωρο-
χρόνου 3 + 1.

από την Σt προς τη Σt+dt. Το άνυσμα Na ≡ hab(∂ϕ)
b εί-

ναι το άνυσμα μετατόπισης (shi vector), το οποίο ορίζει τη με-
τακίνηση στη θέση του παρατηρητή σε σχέση με τις Σt και
Σt+dt (προβολή της θέσης στην Σt+dt πάνω στην Σt). hab ≡
gab + nanb είναι η μετρική στη Σt, η οποία ενεργεί επίσης ως
προβολικός τελεστής2⁶ στη μορφή hab. Για ανύσματα που ανή-
κουν στιςΣt, δηλαδή είναι χωροειδή, μπορούμε να χρησιμοποι-
ήσουμε είτε τη hab είτε τη gab για να ανεβοκατεβάζουμε δείκτες.

Σύμφωνα με τα προηγούμενα, η μετρική (2.4) γράφεται στη
μορφή (i, j, k, l,m, n ∈ {1, 2, 3} ορίζουν χωρικές συντεταγμέ-
νες, δηλαδή πάνω στις Σt),

ds2 = hij(dx
i +N i dt)(dxj +N j dt)−N2 dt2, (2.12)

2⁴Βλέπε Wald 1984, §12.5 για λεπτομέρειες.
2⁵Η επιφάνεια του ορίζοντα γεγονότων έχει εξαιρετική φυσική σημασία στη θερμοδυναμική μελανών οπών, βλέπε

Hawking and Ellis 1973, §9.3, Wald 1984, table 12.1.
2⁶Προβάλλει ανύσματα του M σε ανύσματα στις {Σt}.
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με g00 = hijN
iN j − N2 = N iN j − N2, gij = hij , g0i = hijN

j = Ni. Επομένως, για
τη μετρική Kerr έχουμε h11 = Σ/∆, h22 = Σ, h33 = C sin2 θ/Σ, dethij = ΣC sin2 θ/∆,
N3 = −2Mar sin2 θ/Σ,N3 = −2Mar/C . Ο υπολογισμός τουN είναι αρκετά πιο πολύπλοκος.
Έχουμε,

ϵabcdϵefghg
aegbfgcggdh = 4!(ϵ0123)

2 det gµν

= ϵabcdϵefgh(h
ae − nane)(hbf − nbnf )(hcg − ncng)(hdh − ndnh)

= −4ϵabcdϵefghn
anehbfhcghdh,

αφού ϵabcdhaehbfhcghdh = 0, δεδομένου ότι οι δείκτες των hij παίρνουν τιμές στο {1, 2, 3},
και ϵabcdnanb · · · = 0. Επίσης, ϵabcdϵefghnanehbfhcghdh = N−2ϵ0ijkϵ0lmnh

ilhjmhkn =
(ϵ0123)

2N−2 dethij , καθώς naϵabcd = − 1
N ϵ0ijk από τον ορισμό na = 1

N [(∂t)
a − Na], και

g00 =
dethij
det gµν

από τον ορισμό του αντιστρόφου πίνακα. Το τελικό αποτέλεσμα είναι−N2 dethij =
det gµν και

N =

√
−det gµν
dethij

=

√
∆Σ

C
.

Η ενέργεια ηλεκτρομαγνητικού πεδίου στη σφαίρα ακτίναςR είναι:

E = 2

∫ R

r+

dr

∫ π

0
dθ

∫ 2π

0
dϕ

(
Tab −

1

2
Tgab

)
na(∂t)

b

√
ΣC

∆
sin θ,

ύστερα απόαντικατάσταση στην εξ. (2.11), παραλείποντας τους όρους μετά το ολοκλήρωμα, επειδή
αντιστοιχούν στη μάζα αν μηδενιστεί το ηλεκτρομαγνητικό πεδίο.

2.5.3 Συμπέρασμα

Ο υπολογισμός της ποσότητας προς ολοκλήρωση είναι αρκετά εύκολη υπόθεση για ένα πακέτο
υπολογισμών με τανυστές όπως το xAct, Martín-García 2015. Η ολοκλήρωση απαιτεί επίσης πρό-
γραμμα όπως το Mathematica, καθώς οι εκφράσεις είναι αρκετά πολύπλοκες για ολοκλήρωση με
το χέρι. Το τελικό αποτέλεσμα είναι της μορφής:

E = E0 +
Q2

M
F1(s) +

B0JQ

M
F2(s),

όπου το πρώτο μέρος αντιστοιχεί στην ενέργεια του μαγνητικού πεδίου, το δεύτερο στην ενέργεια
του φορτίουQ και το τρίτο στην αλληλεπίδραση μαγνητικού πεδίου, ηλεκτρικού φορτίου και στρο-
φορμής. ΓιαR→ ∞ το πρώτο μέρος αποκλίνει, ως αναμενόταν, όμως τα άλλα δύο συγκλίνουν, το
οποίο σημαίνει ότι δεν επηρεάζεται σε μεγάλο βαθμό το τελικό αποτέλεσμα από την επιλογή του
R πάνω από ένα όριο. Το ελάχιστο της E ως προς τοQ προκύπτει ότι είναι:

Q = 2ξ(s)B0J, (2.13)

όπου s ≡ a/M , 0 ≤ s ≤ 1. Η συνάρτηση ξ(s) μειώνεται γρήγορα όσο μειώνεται το s και έχει
μέγιστο ξ(1) ≈ 0.13, επομένως το φορτίο Wald είναι αρκετά μεγαλύτερο από εκείνο που δίνει την
ελάχιστη ενέργεια για το συγκεκριμένο σύστημα.
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2.6 Κριτική των αποτελεσμάτων

Η κριτική του αποτελέσματος του Wald από τον Li πάσχει σε ουσιώδη σημεία. Κατ΄ αρχάς, η
«ενέργεια έγχυσης» δεν εξαρτάται από τη διαδρομή του φορτίου, όπως προκύπτει από την πρό-
ταση 2.2.1, και δεν είναι σαφές πού βασίζει ο Li τον ισχυρισμό του για το αντίθετο, καθώς η επι-
κοινωνία μαζί του για διευκρινίσεις δεν κατέστη δυνατή. Επιπλέον, ο ορισμός της μάζας Komar
απαιτεί ιδιαίτερες συνοριακές συνθήκες, βλέπε Komar 1963, ενώ η εξ. (2.11) έχει νόημα μόνο για
ασυμπτωτικώς επίπεδο χωροχρόνο, και ο μαγνητισμένος Kerr δεν είναι τέτοιος. Άλλο πρόβλημα
είναι η ύπαρξη πηγών στη συνοριακή επιφάνεια, την οποία είναι υποχρεωμένος να υποθέσει, ώστε
να φθίνει το πεδίο γρήγορα έξω από αυτή. Είναι προφανές ότι προσεπάθησε ο Li να εκτιμήσει την
επίδραση αυτών των προβλημάτων στο αποτέλεσμα κατά τη διερεύνηση της ασυμπτωτικής συμπε-
ριφοράς των όρων της ενέργειας E , όμως δεν προκύπτει από το άρθρο του πλήρης διερεύνηση σε
σχέση με τις ιδιότητες της μάζας Komar· η προσπάθεια για ορισμό της ενέργειας, γνωστής και ως
οιονεί τοπική ενέργεια (quasilocal energy), βλέπε Szabados 2009, §3.3.1, κεφ.4, §4.2.3, §4.2.5, δεν εί-
ναι βέβαιο ότι είναι συνεπής με τον ορισμό της μάζας Komar ή ότι έχει τις επιθυμητές ιδιότητες της
μάζας. Κατά την επικοινωνία με τον κ. Robert Geroch επιβεβαιώνονται τα κυριότερα από τα προα-
ναφερθέντα προβλήματα και τείνει ο καθηγητής, όπως και ο κ. Χριστοδουλάκης, στο συμπέρασμα
ότι το αποτέλεσμα του Wald είναι εγκυρότερο. Άλλη μια εκτίμηση της μάζας στη συγκεκριμένη
περίπτωση έγινε στο Garry W. Gibbons, Pang, and C. N. Pope 2013, εξ. 5.12 και διαφέρει ουσιωδώς
από αυτή του Li, ενώ ο υπολογισμός είναι ακριβής, χωρίς προσεγγίσεις. Επίσης, ο ακριβής υπολογι-
σμός του φορτίου της μαγνητισμένης Kerr στην κατάσταση ισορροπίας, εξ. (5.4), συμφωνεί με το
αποτέλεσμα του Wald. Ανεξαρτήτως εγκυρότητος του αποτελέσματος, είναι βέβαιο ότι η ανάλυση
του Wald προσφέρει περισσότερα στην κατανόηση του φαινομένου της εμφανίσεως ηλεκτρικού
φορτίου σε περιστρεφόμενη μελανή οπή εντός μαγνητικού πεδίου στην κατάσταση ισορροπίας· εξ
άλλου, κάθε μελέτη για την ασθενώς μαγνητισμένη Kerr περιλαμβάνει αναφορά στο άρθρο του
Wald, ενώ οι αναφορές στο αντίστοιχο του Li είναι ελάχιστες.
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Κεφάλαιο 3

Μοντέλο σ από διαστατική αναγωγή θεωρίας
Einstein–Hilbert

3.1 Μη γραμμικό μοντέλο σ

Τα επόμενα βασίζονται σεHehl, Kiefert, andMetzler 1998, §7.3, Chruściel, Costa, andM.Heusler
2012, p. 35, Combescure and Robert 2012, p. 225, Garry W. Gibbons, Mujtaba, and C. N. Pope 2013,
appendix A, Ortin 2004.

Η πιο γενική μορφή κενού, στάσιμου, αξονικώς συμμετρικού χωροχρόνου (που ικανοποιεί ορι-
σμένες συνήθεις υποθέσεις, βλέπε Wald 1984, εξ. 7.1.22, θεώρημα 7.1.1) δίνεται από τη μετρική

ds2 = −V (dt− w dϕ)2 + V −1[ρ2 dϕ2 + e2γ(dρ2 + dz2)],

όπου V > 0, γ, w αυθαίρετες συναρτήσεις. Είναι προφανές ότι αυτή είναι η μορφή της (F.1) με
άνυσμα Killing ∂ϕ στη θέση του ∂z και ∂t στη θέση του ∂ϕ (είναι εύκολο να δει κανείς ότι προκύ-
πτει αυτό αν γίνει η κατάλληλη επιλογή κατά την εξαγωγή της μετρικής), επομένως μπορούμε να
εφαρμόσουμε τη θεωρία αναγωγής κατά Kaluza–Klein στα επόμενα.

Από τη δράση Einstein–Hilbert σε διάσταση 4, η διαστατική αναγωγή Kaluza–Klein οδηγεί στη
lagrangian (F.2) για διάσταση 3, όμως στα επόμενα θα προτιμήσουμε την κανονικοποίηση 2 =
α2(D−2)(D−3), ούτως ώστε να ταιριάζουν οι εκφράσεις με την κανονικοποίηση που συνηθίζεται
στη θεωρία χορδών1 Με αυτή την κανονικοποίηση, οι συντελεστές της μετρικής γίνονται α = 1,
β = −1 και η ανηγμένη lagrangian είναι:

L = ⋆
[
R− 2(∂φ)2 − e−4φF2

]
, (3.1)

όπου φ το «dilaton»,F ≡ dA η μορφή πεδίου Kaluza–Klein, και ⋆ η δυική απεικόνιση κατά Hodge
(Hodge dual), (B.4), στη διάσταση 3. Χρησιμοποιούμε τη μέθοδο των πολλαπλασιαστών Lagrange
(Lagrange multipliers)2 και τη δυικότητα Poincaré (Poincaré duality), ώστε να απαλειφθούν τα πε-
δία από τη lagrangian. Ο περιορισμός (constraint) είναι dF = 0, επομένως με πολλαπλασιαστή
Lagrange 4σ έχουμε 4σ dF = 4d(σF) − 4 dσ ∧ F και μένει, ύστερα από εφαρμογή των συνο-
ριακών συνθηκών της δράσεως, −4 dσ ∧F = 2ϵ

∂µσ√
|det gµν |

Fνρεµνρ στη lagrangian. Οι εξισώσεις

Euler–Lagrange ως προς Fνρ δίνουν e−4φF = − ⋆dσ, το οποίο ύστερα από χρήση της (B.5) γίνε-
ται dσ = e−4φ ⋆F . Αντικαθιστώντας στη lagrangian προκύπτει το μη γραμμικό μοντέλο σ,

L = ⋆[R− 2(∂φ)2 − 2e4φ(∂σ)2]. (3.2)

Σε αυτό το μοντέλο, τα πεδία της πολλαπλότητας-στόχου είναι (φ, σ) και οι συνιστώσες της μετρι-
κήςGAB = diag(1, e4φ).

1Το μεγαλύτερο μέρος των μεθόδων που ακολουθούν συνηθίζονται στη θεωρία χορδών, στην κβαντική βαρύτητα
και στη φυσική υψηλών ενεργειών.

2Εν προκειμένῳ είναι απλούστερο να χρησιμοποιήσουμε το λήμμα Poincaré για την τοπική ύπαρξη του σ.
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3.2 Δυναμικό Ernst

Αν ορίσουμε E ≡ e−2φ−2 iσ, τότε ∂µE∂µĒ = 4(e−4φ∂µφ∂
µφ+∂µσ∂

µσ), (E+ Ē)2 = 4e−4φ,
επομένως η lagrangian γράφεται στη μορφή,

L = ⋆

[
R− 2

∂µE∂µĒ
(E + Ē)2

]
. (3.3)

Αυτή είναι η lagrangian3 που εμφανίζεται στο Ernst 1968, βλέπε επίσης Stephani et al. 2009, §34.1,
και E είναι το δυναμικό Ernst, το οποίο μπορεί να χρησιμοποιηθεί για την περιγραφή των δύο από
τους τρεις βαθμούς ελευθερίας ενός κενού, στάσιμου, συμμετρικού περί άξονος χωροχρόνου.

3.3 Πολλαπλότητα Kähler

Από τηνπροηγούμενη σχέσηπροκύπτει η μετρική του μοντέλουσ,ds2 = 2GEĒ dE dĒ μεGEĒ =
(E + Ē)−2. Αυτό είναι μετρική πολλαπλότητος Kähler με δυναμικό Kähler lnRe E .

3.4 Ψευδοσφαίρα

Oρίζουμε⁴ ε ≡ 1−E
1+E . Επίσης, E = 1−ε

1+ε και Re E = 1−|ε|2

|1+ε|2 . Για Re E > 0, η ε απεικονίζει το άνω

μιγαδικό ημιεπίπεδο στο |ε| < 1, το μοναδιαίο δίσκο. Επίσης, ∂µε∂µε̄ = 4
∂µE∂µĒ
|1+E|4 , (1 − |ε|2)2 =

4 (Ē+E)2
|1+E|4 , επομένως

∂µε∂
µε̄

(1− |ε|2)2
=

∂µE∂µĒ
(E + Ē)2

=
∂µr∂

µr + r2∂µθ∂
µθ

(1− r2)2
,

όπου στην τελευταία σχέση αντικαταστήσαμε την πολική μορφή του ε, ε ≡ rei θ. Αυτό ως μοντέλο
σ αντιστοιχεί στη μετρική,

ds2 =
dr2 + r2 dθ2

(1− r2)2
, (3.4)

γνωστή και ως μετρική του δίσκου Poincaré, μετρική για το υπερβολοειδές, όπως θα δούμε στα
επόμενα.

Ορίζουμε r ≡ tanh τ
2 , οπότε με χρήση των ταυτοτήτων υπερβολικών τριγωνομετρικών συναρτή-

σεων η μετρική παίρνει τη μορφήds2 = 1
4(dτ

2+sinh2 τ dθ2), η οποία είναι το 1/4 της μετρικής της
ψευδοσφαίρας⁵, PS2, σε ψευδοπολικές συντεταγμένες (τ, θ), όπως θα δούμε στα επόμενα. Η ψευ-
δοσφαίρα ορίζεται από τη σχέσηPS2 ≡ {(x0, x1, x2) ∈ R3|(x1)2+(x2)2−(x0)2 = −1, x0 > 0},
δηλαδή είναι το άνω φύλλο υπερβολοειδούς στον R3. Η αναπαραμέτρηση ως προς ψευδοπολικές
συντεταγμένες είναι x1 = sinh τ cos θ, x2 = sinh τ sin θ, x0 = cosh τ , τ ∈ [0,∞), θ ∈ [0, 2π)
και υποθέτουμε περιβάλλοντα χώρο Minkowski, ds2 = −(dx0)2 + (dx1)2 + (dx2)2. Αυτή η με-
τρική επάγει πάνω στην PS2 τη μετρική ds2|PS2 = dτ2 + sinh2 τ dθ2, η οποία είναι riemannian⁶.

3Μέρος της διαδικασίας μέχρι εδώ χρησιμεύει στην απόδειξη του θεωρήματος μοναδικότητος για την Kerr, βλέπε
M. Heusler 1996, §12.6.

⁴Αυτός είναι μετασχηματισμός Möbius, ο οποίος απεικονίζει (γενικευμένους) κύκλους σε (γενικευμένους) κύκλους
στο μιγαδικό επίπεδο.

⁵Για λεπτομέρειες βλέπε urston and Levy 1997, §2.1, Balazs and Voros 1986, Dray 2012, κεφ. 14.
⁶Έχει ενδιαφέρον να αναφερθεί ότι η μετρική αυτή είναι συμμετρική στην περιστροφή, το οποίο σημαίνει ότι η μετρική

είναι της μορφής η2(τ) dτ2 + ξ2(τ) dθ2 και η πολλαπλότητα της μορφήςR ⊃ I ×S1. Ωστόσο, δεν προέρχονται όλες
οι μετρικές που είναι συμμετρικές στην περιστροφή από επιφάνειες εκ περιστροφής, βλέπε Petersen 2006, p. 11.
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3.5 Δομή coset

Ξεκινώντας πάλι από τη μετρικήMinkowski του περιβάλλοντος χώρου, η μετρική (3.4) γράφεται
σε καρτεσιανές συντεταγμένες στη μορφή,

ds2 = gµν dx
µ dxν =

1

1 + (x1)2 + (x2)2
(
dx1 dx2

)(1 + (x2)2 −x1x2
−x1x2 1 + (x1)2

)(
dx1

dx2

)
,

(3.5)
και το A ≡

(
cos a sin a
− sin a cos a

)
∈ SO(2) δρα σε αυτή ως AρµgµνAνσ = g̃ρσ , όπου a η γωνία περι-

στροφής. Το A έχει τη δράση
(
x̃1

x̃2

)
= A

(
x1

x2

)
, g̃µν = [1 + (x̃2)2 + (x̃2)2]−1

(
1+(x̃2)2 −x̃1x̃2
−x̃1x̃2 1+(x̃1)2

)
,

επομένως διατηρεί τη μετρική της PS2. Η SO(2) είναι η ομάδα ισοτροπίας (isotropy group) του
σημείου (x0, x1, x2) = (1, 0, 0), όπως προκύπτει εύκολα από τον ορισμό της ψευδοσφαίρας.

Proposition 3.5.1. Η SO0(2, 1) ενεργεί μεταβατικώς στην PS2⁷.

Απόδειξη. Αρκεί να δείξουμε ότι αν το ένα σημείο είναι (1, 0, 0), οποιοδήποτε (x0, x1, x2) μπορεί
να προκύψει από το Λ ∈ SO0(2, 1), το οποίο είναι γνωστό ότι ισχύει για χρονοειδή ανύσματα
προσανατολισμένα στο μέλλον, βλέπε πρόταση A.0.1.

HSO0(2, 1) ενεργεί μεταβατικώς στηνPS2, επομένως ο χώροςPS2 είναι ομογενής.Από τοO’Neill
1983, p.307, proposition 13 προκύπτει ότι υπάρχει ο ισομορφισμός PS2 ∼= SO0(2, 1)/SO(2). Από
τον Gilmore 2005, p. 205 προκύπτει ότι PS2 ∼= SU(1, 1)/U(1).

3.6 Κρυμμένη συμμετρία SO(2, 1)

Τα προηγούμενα αρκούν για να αποδείξουμε ότι το μοντέλο σ έχει συγκεκριμένη συμμετρία,
όμως αυτή η συμμετρία απαιτεί εξειδικευμένους χειρισμούς για να εκδηλωθεί, επειδή δεν είναι φα-
νερή από τη μορφή της lagrangian. Στα επόμενα θα χρησιμοποιήσουμε τον καθιερωμένο φορμαλι-
σμό, ώστε να γραφεί η lagrangian σε μορφή με έκδηλη τη συμμετρία της.

Αναλύοντας την άλγεβρα του μοντέλου,

so(2, 1) = Span

X3 ≡

 0 1 0
−1 0 0
0 0 0

 , X2 ≡

0 0 1
0 0 0
1 0 0

 , X1 ≡

0 0 0
0 0 1
0 1 0

 ,

οι σχέσεις μετάθεσης είναι [X3, X1] = X2, [X3, X2] = −X1, [X2, X1] = X3, οι οποίες είναι
αυτές της so(3) με τη διαφορά ενός προσήμου⁸. ΘέτουμεH ≡ 2X2, E± ≡ X1 ±X3, επομένως
προκύπτουν οι σχέσεις μετάθεσης [H,E±] = ±2E±, [E+, E−] = H , οι οποίες είναι αυτές της
sl(2,R), επομένως so(1, 2) ∼= sl(2,R), της οποίας η ανάλυση Iwasawa είναι στην εξ. (D.8). Ένα
coset representative V και η «εσωτερική μετρική» M είναι:

V ≡ eφ(x)He2σ(x)E+ =

(
eφ(x) 2eφ(x)σ(x)

0 e−φ(x)

)
, M ≡

(
e2φ(x) 2e2φ(x)σ(x)

2e2φ(x)σ(x) 4e2φ(x)σ(x)2 + e−2φ(x)

)
,

τα οποία δίνουν L = R + 1
4 Tr(∂

µM∂µM−1) = R − 2[(∂φ)2 + e4φ(∂σ)2], η οποία είναι το
μοντέλο σ της (3.2). Αυτή είναι αναλλοίωτη κάτω από τη δράση SO0(2, 1)global × O(2)local κατά
τα γνωστά.

⁷Οι επιφάνειες μεταβατικότητoς της ομάδος Lorentz παρατίθενται στο Gel’fand, Minlos, and Z. Y. Shapiro 1963,
p. 162. Βλέπε επίσης Gallier 2015, proposition 4.9.

⁸Αυτή η παρατήρηση οδηγεί στην απεικόνιση so(3) = k⊕ i p για ανάλυση Cartan so(2, 1) = k⊕p, ώστε να βρούμε
τη συμπαγή άλγεβρα που αντιστοιχεί στη μη συμπαγή.
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Κεφάλαιο 4

Μοντέλο σ από διαστατική αναγωγή θεωρίας
Einstein–Maxwell–Hilbert

4.1 Μη γραμμικό μοντέλο σ

Το πρόβλημα είναι όπως στο προηγούμενο κεφάλαιο με την προσθήκη ηλεκτρομαγνητικού πε-
δίου F̂ , £∂z F̂ = 0, ο χωροχρόνος είναι αξονικώς συμμετρικός με χωροειδές άνυσμα Killing ∂z ,
και:

L̂ ≡ (R̂− F̂ 2)ϵ̂,

dŝ2 = e2φ ds2 + e−2φ(dz + 2A)2,

Â ≡ A+ χ(dz + 2A),

(4.1)

όπου F̂ ≡ dÂ. Η διαστατική αναγωγή (βλέπε (F.2) για μετρική (F.1) με α = 1, β = −1) για το
βαθμωτό Ricci δίνειR− 2(∂φ)2 − e−4φF2, F ≡ dA. Η διαστατική αναγωγή για το ανυσματικό
πεδίο δίνει F̂ ≡ dÂ = F + dχ ∧ (dz + 2A), F ≡ dA + 2χdA, F̂ab = e−2φFab, F̂az = ∂aχ.
Επίσης, ϵ̂ = ê0 ∧ ê1 ∧ ê2 ∧ êz = e2φϵ ∧ dz, επομένως F̂ 2 = e−4φF 2 + 2∂aχ∂

aχ και F̂ 2ϵ̂ =
[e−2φF 2 + 2e2φ(∂χ)2]ϵ ∧ dz, και η lagrangian γίνεται,

L̂ = [R− 2(∂φ)2 − e−4φF2 − e−2φF 2 − 2e2φ(∂χ)2]ϵ ∧ dz.

Ακολουθεί η εφαρμογή των μεθόδων πολλαπλασιαστών Lagrange και δυικότητας Poincaré για
να βρούμε τη lagrangian ως προς τα δυναμικά. Οι δύο περιορισμοί είναι 0 = dF = d(F − 2χF),
και με πολλαπλασιαστή 4σ έχουμε για τον πρώτο 4σ dF = 4d(σF)− 4 dσ ∧F , επομένως από
τις συνοριακές συνθήκες μένει 4 dσ ∧F στη lagrangian. Για το δεύτερο, ο πολλαπλασιαστής είναι
4ψ, επομένως 4ψ d(F − 2χF) = 4 d[ψ(F − 2χF)] + 4 dψ ∧ (F − 2χF) και μένει ο όρος
4 dψ ∧ (F − 2χF) στη lagrangian. Το μέρος με την F γίνεται:

−e−4φ ⋆F2−4(dσ−2χdψ)∧F = ⋆

(
−e−4φFµνFµν +

2∂µσ√
|det gµν |

Fνρεµνρ − 4
∂µψ√
|det gµν |

χFνρεµνρ
)
,

και οι εξισώσεις κίνησης (Euler–Lagrange) ως προς Fµν είναι e−4φF = − ⋆(dσ − 2χ dψ) =⇒
e−4φ ⋆F = dσ − 2χ dψ. Το μέρος της lagrangian με την F είναι,

−e−2φF 2ϵ+ 4dψ ∧ F = ⋆

(
−e−2φFµνF

µν + 2
∂µψ√
|det gµν |

Fνρε
µνρ

)
.

Οι εξισώσεις κίνησης ως προς Fνρ είναι e−2φF = − ⋆dψ =⇒ e−2φ ⋆F = dψ. Επομένως, οι
ανηγμένες μορφές είναι,

L = ⋆[R− 2(∂φ)2 − 2e2φ(∂χ)2 − 2e2φ(∂ψ)2 − 2e4φ(∂σ − 2χ∂ψ)2],

F̂ = −e2φ ⋆dψ + dχ ∧ (dz + 2A),
(4.2)
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και αν εκφράσουμε τη lagrangian στη μορφήL = R−2GAB(Ψ)∂µΨ
A∂µΨB , όπου (Ψ0,Ψ1,Ψ2,Ψ3) ≡

(φ, χ, ψ, σ), η μετρική του μη γραμμικού μοντέλου σ είναι:

dΣ2 ≡ GAB dΨa dΨB = dφ2 + e2φ dχ2 + e2φ dψ2 + e4φ(dσ − 2χ dψ)2. (4.3)

Από το ηλεκτρομαγνητικό πεδίο στη εξ. (4.1) προκύπτει η μορφή Faraday, F̂ ≡ dÂ. Στα επόμενα
συμβολίζουμε μεKa το άνυσμα (∂z)

a και την αντίστοιχη μορφή μεK ≡ e−2φ(dz + 2A).

Proposition 4.1.1. Ισχύει:

F̂ =
1

KaKa
[−K ∧ dχ+ ⋆̂(K ∧ dψ)]. (4.4)

Απόδειξη. Η απόδειξη είναι θέμα υπολογισμών, όμως απαιτείται προσοχή κατά τη μετατροπή από
τη δυική Hodge ανώτερης διάστασης σε αυτή μικρότερης, καθώς οι υψωμένοι δείκτες ενδέχεται να
αντιστοιχούν σε διαφορετικές μετρικές, επομένως συνιστάται η γραφή της έκφρασης αναλυτικά με
τις εκάστοτε μετρικές. Έχουμε,

ıK ⋆̂dψ = (dψ)aϵ̂abcdK
b = (dψ)eĝ

eae2φϵacd = (dψ)eg
eaϵacd = ⋆dψ,

καθώς
ϵ̂abcdK

b = ê0 ∧ ê1 ∧ ê2 ∧ ıK êz = e2φe0 ∧ e1 ∧ e2 = e2φϵacd,

και ĝab|N = e2φgab. Έτσι,

1

KaKa
[−K ∧ dχ+ ⋆̂(K ∧ dψ)] = e2φ[e−2φ dχ ∧ (dz + 2A)− ıK ⋆̂dψ]

= dχ ∧ (dz + 2A)− e2φ ⋆dψ = F̂ ,

όπου χρησιμοποιήσαμε την εξ. (B.9).

Η δυική Hodge της εξ. (4.4) είναι ⋆F̂ = −[K∧dψ+ ⋆̂(K∧dχ)]/KaKa, επομένως απεικονίζει
το dχ στο dψ και το dψ στο−dχ. Σύγκριση της εξ. (4.4) με την εξ. (B.12) οδηγεί στο συμπέρασμα
ότιE = − ıK F̂ = − dχ,B = ıK ⋆̂F̂ = dψ, επομένως χρησιμοποιώντας την εξ. (4.6) συνάγουμε
ότι:

dΦ = ıK(F̂ + i ⋆̂F̂ ). (4.5)

4.2 Δυναμικά Ernst

Τα επόμενα βασίζονται στα Chruściel, Costa, and M. Heusler 2012; Hehl, Kiefert, and Metzler
1998. Αποδεικνύεται παρακάτω ότι το μη γραμμικό μοντέλο σ της lagrangian (4.1) έχει ως χώρο-
στόχο μια πολλαπλότητα Kähler με συντεταγμένες (E ,Φ). Ορίζουμε τις μεταβλητές,

E ≡ N − ΦΦ̄ + 2 i(χψ − σ), Φ ≡ χ+ iψ, N ≡ (∂z)
a(∂z)a = gzz, (4.6)

όπου Φ̄ ο μιγαδικός συζυγής του Φ. Τότε, η lagrangian (4.2) παίρνει τη μορφή αυτής στο Mazur
1983,

L = R− 2

N
|∂Φ|2 − 1

2N2
|∂E + 2Φ̄∂Φ|2, (4.7)

όπου |∂Φ|2 ≡ ∂µΦ∂
µΦ̄. Γιαχ = ψ = 0 παίρνουμε τη lagrangian (3.3), ως αναμενόταν, καθώς ταχ,

ψ προκύπτουν από το ηλεκτρομαγνητικό πεδίο. Αυτή η lagrangian είναι μοντέλουσ με χώρο-στόχο
SU(2, 1)/S(U(2)⊗U(1)) ∼= SU(2, 1)/U(2), με τον ισομορφισμό S(U(2)⊗U(1)) ∼= U(2) να
προκύπτει από την πρόταση D.0.1. Παρακάτω θα εκφράσουμε την εν λόγῳ lagrangian έτσι ώστε
αυτή η συμμετρία να είναι έκδηλη.
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4.2.1 Πολλαπλότητα Κähler

Μπορούμε να ορίσουμε τα δυναμικά Ernst, (4.6), ως συντεταγμένες της πολλαπλότητος στόχου,
(z1, z2) ≡ (E ,Φ), η οποία πλέον είναι μιγαδική. Έτσι, έχουμε το μιγαδικό μη γραμμικό μοντέλο σ
Gab̄

∂za

∂xµ
∂z̄b

∂xν g
µν με συνιστώσες μετρικής,

Gab̄ =
1

2N2

(
1 2Φ
2Φ̄ −4Re E

)
=

1

2

(
Re z1 + |z2|2

)−2
(

1 2z2

2z̄2 −4Re z1

)
.

Η μορφή Kähler είναι,

Ω =
i

2

(
Re z1 + |z2|2

)−2
[
dz1 ∧ dz̄1 + 4 i Im(z2 dz1 ∧ dz̄2)− 4Re z1 dz2 ∧ dz̄2

]
= 2d

[
e2ϕ(dσ − 2χ dψ)

]
,

(4.8)

η οποία είναι προφανώς κλειστή, επομένως η πολλαπλότητα-στόχος είναι Kähler.

4.3 Κρυμμένη συμμετρία SU(2, 1)

Ο ορισμός της ομάδας είναι SU(2, 1) ≡ {A ∈ M3(C)|AηA† = η, detA = 1}, όπου η ≡(
0 0 1
0 1 0
−1 0 0

)
η μετρική1με υπογραφή (−1, 1, 1). Η άλγεβρά της είναι ημιαπλή, μη συμπαγής και πραγ-

ματική2, για την οποία ισχύει στη θεμελιώδη αναπαράσταση:

su(2, 1) = Span

{
H1 ≡

1 0 0
0 0 0
0 0 −1

 , iH2 ≡

 i 0 0
0 −2 i 0
0 0 i

 , Y1 ≡

0 0 i
0 0 0
0 0 0

 , Y2 ≡

0 0 0
0 0 0
i 0 0

 ,

Y3 ≡

0 1 0
0 0 1
0 0 0

 , Y4 ≡

0 0 0
1 0 0
0 1 0

 , Y5 ≡

0 i 0
0 0 − i
0 0 0

 , Y6 ≡

0 0 0
i 0 0
0 − i 0

}=
Span

{
H1 ≡

1 0 0
0 0 0
0 0 −1

 , iH2 ≡

 i 0 0
0 −2 i 0
0 0 i

 , X1 ≡

0 0 i
0 0 0
i 0 0

 , X2 ≡

 0 0 i
0 0 0
− i 0 0

 ,

X3 ≡

0 1 0
1 0 1
0 1 0

 , X4 ≡

 0 1 0
−1 0 1
0 −1 0

 , X5 ≡

0 i 0
i 0 − i
0 − i 0

 , X6 ≡

 0 i 0
− i 0 − i
0 i 0

},
όπου η δεύτερη βάση αποτελείται από τις ιδιοκαταστάσεις της Cartan involution θ(X) ≡ −X†.
Πράγματι, έχουμε θ(H1) = −H1, θ(iH2) = iH2, θ(X1) = X1, θ(X2) = −X2, θ(X3) = −X3,
θ(X4) = X4, θ(X5) = X5, θ(X6) = −X6. Από αυτές τις σχέσεις προκύπτει η μέγιστη συμπαγής
υποάλγεβρα k = Span(iH2, X1, X4, X5), από την οποία και τον ορθογώνιο σε αυτή υπόχωρο,
μέσω της ανάλυσηςCartan su(2, 1) = k⊕p και τουWeyl unitaritarian trick, παίρνουμε την άλγεβρα
k⊕ i p ∼= su(3), γνωστή και ως συμπαγή πραγματική μορφή (compact real form) της sl(3,C)· αυτός
ο τρόπος επιτρέπει να φτάσουμε απ΄ ευθείας από τους πίνακες Gell-mann σε βάση της su(2, 1) και
το αντίστροφο.

1Υπάρχουν διάφορες επιλογές, οι οποίες συνδέονται με μετασχηματισμό ομοιότητας (συζυγία). Όλες είναι ισοδύ-
ναμες, δεδομένου ότι μόνο η υπογραφή αναφέρεται στον ορισμό, όμως ορισμένες επιλογές διευκολύνουν τις πράξεις
αναλόγως με το πρόβλημα στο οποίο δρα η ομάδα.

2Αυτό είναι εύκολο να δει κανείς, καθώς su(2, 1) = {X ∈ M3(C)|Xη + ηX† = 0}, επομένως αν X ∈ su(2, 1),
για να ισχύει aX ∈ su(2, 1) πρέπει aXη + āηX† = 0, το οποίο συνεπάγεται a = ā.
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Για να βρούμε τους τελεστές δημιουργίας και καταστροφής πρέπει να καταφύγουμε στην πραγμα-
τική μορφή (real form)3 της μιγαδοποίησης της su(2, 1), γνωστή και ως διακεχωρισμένη πραγματική
μορφή (split real form) εν προκειμένῳ. Έχουμε su(2, 1)C ∼= sl(3,C), επομένως η πραγματική της
μορφή έχει τη βάση,{

H1 ≡

1 0 0
0 0 0
0 0 −1

 ,H2 ≡

1 0 0
0 −2 0
0 0 1

 , E+
1 ≡

0 0 1
0 0 0
0 0 0

 , E−
1 ≡

0 0 0
0 0 0
1 0 0

 ,

E+
2 ≡

0 1 0
0 0 1
0 0 0

 , E−
2 ≡

0 0 0
1 0 0
0 1 0

 , E+
3 ≡

0 1 0
0 0 −1
0 0 0

 , E−
3 ≡

0 0 0
1 0 0
0 −1 0

}

με σχέσεις μετάθεσης [H1,H2] = 0, [H1, E
±
1 ] = ±2E±

1 , [H1, E
±
2 ] = ±E±

2 , [H1, E
±
3 ] = ±E±

3 ,
επομένως οι H1,H2 ανήκουν στην υποάλγεβρα Cartan και οι τελεστές με ± είναι αντιστοίχως
δημιουργίας/καταστροφής. Το μη συμπαγές μέρος της υποάλγεβρας Cartan είναι a0 = Span(H1),
η ανάλυση στο σύστημα ριζών δείχνει ότι η μηδενοδύναμη άλγεβρα που παράγεται από τις θετικές
ρίζες είναι η (g1⊕g2)∩su(2, 1) = Span(E+

1 , E
+
2 , E

+
3 ), όπου g ≡ sl(3,C). Επομένως, η ανάλυση

Iwasawa είναι:

su(2, 1) = k0 ⊕ a0 ⊕ n0 = u(2)⊕ RH1 ⊕ (RE+
1 ⊕ RE+

2 ⊕ RE+
3 ). (4.9)

Μεβάση την (4.9) μπορούμε να γράψουμε ένα coset representativeV ∈ SU(2, 1) τουSU(2, 1)/U(2),

V ≡ eφH1e−2σE+
1 e

√
2χE+

2 e−
√
2ψE+

3 =

eφ √
2eφ(χ− iψ) eφ(χ2 + 2 iψχ+ ψ2 − 2 iσ)

0 1
√
2(χ+ iψ)

0 0 e−φ

 ,

και την αντίστοιχη «εσωτερική μετρική» M ≡ V†V ,

M =

(
e2φ

√
2e2φ(χ−iψ) e2φ(χ2+2 iψχ+ψ2−2 iσ)√

2e2φ(χ+iψ) 2e2φ(χ2+ψ2)+1
√
2(χ+iψ+e2φ(χ+iψ)(χ2+2 iψχ+ψ2−2 iσ))

e2φ(χ2−2 iψχ+ψ2+2 iσ)
√
2(χ−iψ+e2φ(χ−iψ)(χ2−2 iψχ+ψ2+2 iσ)) 2(χ2+ψ2)+e−2φ+e2φ(χ2+2 iψχ+ψ2−2 iσ)(χ2−2 iψχ+ψ2+2 iσ)

)
.

(4.10)
Η lagrangian (4.2) γράφεται στη μορφή L = R + 1

4 Tr(∂µM∂µM−1), η οποία είναι αναλλοί-
ωτη στη δράση SU(2, 1)global × U(2)local. Από αυτή την εξίσωση των δύο μορφών της lagrangian
προκύπτουν οι συντελεστές των πινάκων της άλγεβρας στα εκθετικά του V .

4.4 Δράση της SU(2, 1)

Τα στοιχεία της SU(2, 1) και η δράση τους στη λύση της εξισώσεως Einstein–Maxwell έχουν
παρουσιαστεί στα Neugebauer and Kramer 1969; Harrison 1965; Kinnersley 1973, Stephani et al.
2009, p. 523, βλέπε επίσηςGal’tsov 1996.Η ομάδα αποτελείται από 8 στοιχεία κατά τα προηγούμενα,
η δράση των οποίων στα δυναμικά Ernst φαίνεται στον πίνακα 4.2. Ο υπολογισμός της δράσης κάθε
στοιχείου της ομάδας πάνω στο coset representative είναι εξαιρετικώς χρονοβόρα διαδικασία ακόμη
και με τη χρήση ηλεκτρονικού υπολογιστή⁴, εκτός από τις απλές περιπτώσεις που αντιστοιχούν

3Εδώ έχει ενδιαφέρον να αναφερθεί μια συνήθης παρανόηση στην κβαντική μηχανική. Οι τελεστές δημιουργίας και
καταστροφής της su(2) δεν ανήκουν στην su(2) αλλά στην su(2)C, αφού η πρώτη είναι πραγματική άλγεβρα και οι
τελεστές δημιουργίας/καταστροφής είναι γραμμικοί συνδυασμοί στο C.

⁴Στην πραγματικότητα, είναι απλό να γίνει ο υπολογισμός αντικαθιστώντας στη γνωστή δράση στα δυναμικά Ernst
τα δυναμικά του μοντέλου σ, όμως προκύπτουν εξαιρετικώς δύσχρηστες εκφράσεις και δεν μπορεί να θεωρηθεί αυτό
υπολογισμός εξ αρχής.
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στους γεννήτορες που δημιουργούν την επιλύσιμη άλγεβρα στην ανάλυση Iwasawa. Στα επόμενα
γίνονται οι αναφορές σε σχέση με τους μετασχηματισμούς ως προς τα δυναμικά Ernst, οι οποίοι
είναι γνωστοί από τη βιβλιογραφία, και γίνεται κατά περίπτωση αναφορά στη δράση πάνω στο
coset representative.

Τα στοιχεία της SU(2, 1) είναι:

h1 ≡

ea1 0 0
0 1 0
0 0 e−a1

 , h2 ≡

ei a2 0 0
0 e−2 i a2 0
0 0 ei a2

 , y1 ≡

1 0 i a3
0 1 0
0 0 1

 , y2 ≡

 1 0 0
0 1 0
i a4 0 1

 ,

y3 ≡

1 a5
a25
2

0 1 a5
0 0 1

 , y4 ≡

 1 0 0
a6 1 0
a26
2 a6 1

 , y5 ≡

1 i a7
a27
2

0 1 − i a7
0 0 1

 , y6 ≡

 1 0 0
i a8 1 0
a28
2 − i a8 1

 ,

(4.11)
όπου aj ∈ R για j = 1, . . . , 8. Οι υπολογισμοί της δράσης στο coset representative οδηγούν στον
πίνακα 4.1. Η δράση αυτή υπολογίζεται λύνοντας την εξίσωση g†Mg = M′, όπου M′ η «εσω-

SU(2, 1) φ 7→ χ 7→ ψ 7→ σ 7→
h1 a1 + φ χe−a1 e−a1ψ e−2a1σ
y1 φ χ ψ σ − a3

2

y3 φ χ+ a5√
2

ψ σ +
√
2a5ψ

y5 φ χ ψ − a7√
2

σ

Πίνακας 4.1: Μετασχηματισμοί των πεδίων του μοντέλου σ υπό τη δράση του SU(2, 1). Η δράση
των απόντων πινάκων είναι εξαιρετικώς χρονοβόρο να υπολογιστεί στα πλαίσια της
παρούσης.

τερική μετρική» με τα μετασχηματισμένα πεδία· αυτή η εξίσωση είναι μη γραμμική στα δυναμικά.
Εδώ φαίνεται το πλεονέκτημα του φορμαλισμού της «εσωτερικής μετρικής», καθώς ο πίνακας g
είναι σταθερός, ενώ αν χρησιμοποιούσαμε το coset representative V , τότε θα απαιτείτο επιπλέον
πολλαπλασιασμός με μη σταθερό πίνακα. Δεδομένου ότι ήδη η διαδικασία με την «εσωτερική με-
τρική» απαιτεί χρονοβόρους υπολογισμούς, η άλλη θα ήταν σχεδόν αδύνατο να έλθει εις πέρας⁵.

E ′ Φ′ Περιγραφή
|α|2E aΦ Αλλαγή κλίμακος (scaling).

Για |α| = 1, δυικότητα U(1) του η/μ πεδίου.
E + i b Φ Μετατόπιση του E .

E − 2β̄Φ− |β|2 Φ+ β Μετατόπιση του Φ.
E

1− 2γ̄Φ− |γ|2E
Φ+ γE

1− 2γ̄Φ− |γ|2E
Μετασχηματισμός Harrison.

E
1 + i cE

Φ

1 + i cE
Μετασχηματισμός Ehlers για Φ = 0.

Πίνακας 4.2: Δράση των στοιχείων της SU(2, 1) στα δυναμικά Ernst. α, β, γ ∈ C, b, c ∈ R. Αντι-
γραφή από Stephani et al. 2009, §34.1.1.

Τα πιο ενδιαφέροντα στοιχεία τηςSU(2, 1) είναι οι μετασχηματισμοίHarrison και Ehlers. Ο μετα-
σχηματισμός Ehlers γιαΦ = 0 μετασχηματίζει τη λύση από στατική σε στάσιμη με ανωμαλία τύπου

⁵Πράγματι, είναι αρκετά δύσκολο να έλθει εις πέρας για πολύ απλούστερες περιπτώσεις, βλέπε C. Pope 2008.
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NUT. Ο μετασχηματισμός Harrison είναι μετασχηματισμός μαγνήτισης ή/και ηλέκτρισης του χω-
ροχρόνου. Ο συγκεκριμένος για γ ∈ R είναι αυτός μας ενδιαφέρει για να προκύψει η μαγνητισμένη
Kerr–Newman και η παράμετρος γ θα αποδειχθεί αργότερα ότι σχετίζεται με το ασυμπτωτικώς ομο-
γενές μαγνητικό πεδίο κατά τη γ = −B0/2. Καθώς η συμμετρία βαθμίδοςU(1) μετασχηματίζει το
μαγνητικό σε ηλεκτρικό πεδίο και η δράση της είναι μέρος της ομάδος SU(2, 1), είναι αναμενόμενο
η ηλέκτριση να ανήκει στην υποομάδα βαθμίδος της SU(2, 1).

4.4.1 Συμμετρία βαθμίδοςU(1)

Ο μετασχηματισμός αλλαγής κλίμακος, ο οποίος αντιστοιχεί στον πίνακα h1 στην (4.11), αφήνει
τη lagrangian (4.7) αναλλοίωτη, όμως δρα στη μεταβλητήN κατά τηN 7→ |a1|2N . Ο πίνακας h2
αποδεικνύεται ότι έχει τη δράση U(1) στο δυναμικό του ηλεκτρομαγνητικού πεδίου, δηλαδή για
e− i a ∈ U(1), a ∈ R η δράση U(1) στο δυναμικό του ηλεκτρομαγνητικού πεδίου dΦ 7→ e− i a dΦ
οδηγεί στην ακόλουθη απεικόνιση,(

dχ
dψ

)
7→
(

cos a sin a
− sin a cos a

)(
dχ
dψ

)
, (4.12)

όπου a2 = −a/3. Για a = −π/2 έχουμε dψ 7→ dχ, dχ 7→ − dψ, δηλαδή μετατρέπεται το
ηλεκτρικό σε μαγνητικό πεδίο και αντιστρόφως. Η ίδια δράση U(1) σε συνδυασμό με την εξ. (4.5)
δίνει F̂ 7→ cos(a)F̂+sin(a)⋆̂F̂ , εκδήλωση της συμμετρίας βαθμίδοςU(1) των εξισώσεωνMaxwell
απουσίᾳ πηγών, γνωστής και ως δυισμός ηλεκτρικού/μαγνητικού πεδίου (electric/magnetic duality).
Ο μετασχηματισμός του πεδίου σ κάτω από τη U(1) είναι απλή υπόθεση αν παρατηρήσει κανείς
ότι η U(1) δεν επηρεάζει τη μετρική αλλά μόνο το ηλεκτρομαγνητικό πεδίο, επομένως στη σχέση
e−4φ ⋆F = dσ − 2χdψ το αριστερό μέρος είναι αναλλοίωτο, εξ ου και το δεξί. Αντικαθιστώντας
τα μετασχηματισμένα πεδία, εξ. (4.12), σε αυτή τη μορφή, συμπεραίνουμε ότι:

σ 7→ σ +
1

2
sin(2a)(ψ2 − χ2)− 2 sin2(a)ψχ. (4.13)

4.4.2 Μετασχηματισμός μαγνήτισης κατά Harrison

Καθώς ο υπολογισμός της δράσης g ∈ SU(2, 1) στα πεδία του μοντέλου σ με τη χρήση της
M′ = g†Mg είναι διαδικασία ιδιαιτέρως απαιτητική σε πόρους σε ορισμένες περιπτώσεις, συ-
μπεριλαμβανομένου του μετασχηματισμού μαγνήτισης, καθίσταται αναγκαίο να βρεθεί άλλος τρό-
πος υπολογισμού αυτής. Ένας τρόπος είναι η αναζήτηση της δράσης της SU(2, 1) πάνω σε coset
representative γνωστής λύσεως, όπως αυτής του Minkowski, στην οποία περίπτωση ο ζητούμενος
μετασχηματισμός μαγνήτισης παράγει τη λύσηMelvin (Melvin universe), βλέπε Stephani et al. 2009,
p. 345, Griffiths and Podolský 2009, §7.3, Melvin 1964; Ernst 1976.

ΛύσηMelvin με αφετηρία τηMinkowski

Γράφουμε τη μετρική Minkowski ώστε να έχει έκδηλη αξονική συμμετρία, σε κυλινδρικές συντε-
ταγμένες στη μορφή,

ds2 =
1

r2
(−r2 dt2 + r2 dr2 + r2 dz2) + r2 dθ2. (4.14)

Συγκρίνοντας με τη μετρική (4.1) και τα δυναμικά Ernst (4.6), συμπεραίνουμε ότι N = r2, σ =

const, E = r2, Φ = 0, Λ ≡ 1 + B0Φ − B2
0
4 E = 1 + B0

4 r
2. Ο μετασχηματισμός μαγνήτισης δίνει

30



E 7→ r2

Λ , Φ 7→ B0r2

2Λ ,N 7→ r2

Λ2 . Αντικαθιστώντας στη μετρική, προκύπτει:

ds2 7→ Λ2(−dt2 + dr2 + dz2) +
r2

Λ2
dθ2, (4.15)

και ψ 7→ 0, χ 7→ B0r2

2Λ , το οποίο με μετασχηματισμό U(1), (4.12), μπορεί να μετατραπεί σε ηλε-
κτρικό πεδίο.

Ορίζουμε την ορθοκανονική βάση ê0 ≡ Λdt, ê1 ≡ Λdr, ê2 ≡ Λdz, ê3 ≡ r
Λ dθ. Έχουμε

dχ 7→ B0r
Λ3 ê

1, η μορφή που αντιστοιχεί στο άνυσμα Killing αξονικής συμμετρίας είναιK = r2

Λ2 dθ.
Η μορφή Faraday γίνεται F 7→ F ′ = B0r

Λ2 dr ∧ dθ, σύμφωνα με την εξ. (4.4), η οποία αντιστοιχεί
σε μαγνητικό πεδίο. Αν χρησιμοποιήσουμε μετασχηματισμό e− iπ/2 ∈ U(1), τότε αυτή γίνεται
F ′ 7→ −⋆̂F = B0 dt ∧ dz, καθώς ⋆̂(dr ∧ dθ) = 1

r ⋆̂(ê
1 ∧ ê3) = 1

r (ê
1 ∧ ê3)abϵ̂abcd = 1

r ϵ̂13cd =

−1
r ê

0 ∧ ê2 = −Λ2

r dt ∧ dz.
Αυτή είναι η λύση Melvin, στατικός, χωρίς ανωμαλίες, συμμετρικός περί άξονα χωροχρόνος, με

μαγνητικό πεδίο B0r/Λ
2 στη διεύθυνση του άξονος συμμετρίας. Μπορεί να περιγραφεί ως δέσμη

παράλληλων δυναμικών γραμμών ηλεκτρομαγνητικού πεδίου, η οποία διατηρείται σταθερή υπό
την επίδραση του ιδίου της του βαρυτικού πεδίου. Για B0 = 0 ανάγεται στη μετρική Minkowski.
ΓιαB0 ̸= 0 δεν είναι ασυμπτωτικώς επίπεδος χωροχρόνος εξ αιτίας του μαγνητικού πεδίου⁶.

Αντικαθιστώντας φ = − ln r, χ = ψ = σ = 0 και φ 7→ ln(
a26r
2 + 1

r ), χ 7→
√
2a6

a26+2e2φ
=

√
2a6

a26+
2
r2

,

ψ 7→ 0, σ 7→ 0 στην εξίσωση M 7→ M′ = g†Mg για g ένα εκ των πινάκων (4.11) κάθε φορά,
συμπεραίνουμε ότι ο μετασχηματισμός μαγνήτισης με πεδίοB0 είναι ο y4 με a6 = B0/

√
2.

⁶Το μαγνητικό πεδίο εξαρτάται από το r, επομένως δεν είναι ομογενές. Χαρακτηρίζεται ομογενές από ορισμένους
συγγραφείς ίσως επειδή η ασθενώς μαγνητισμένη Kerr έχει ασυμπτωτικώς ομογενές μαγνητικό πεδίο, βλέπε κεφάλαιο 2.

31



Κεφάλαιο 5

Η μαγνητισμένη Kerr–Newman

5.1 Εισαγωγή

Με την εφαρμογή του μετασχηματισμού που παράγει ο πίνακας y4 από τις εξ. (4.11) στην Kerr–
Newman είμαστε σε θέση να εξάγουμε την πλήρη έκφραση, η οποία είναι γνωστή ως μαγνητισμένη
Kerr–Newman (magnetizedKerr–Newman)ήKerr–Newman–Melvin, βλέπεGarryW.Gibbons,Mujtaba,
and C. N. Pope 2013; Garry W. Gibbons, Pang, and C. N. Pope 2013.

Η μετρική και το ηλεκτρομαγνητικό πεδίο Kerr–Newman στη μορφή (4.1) είναι:

ds̃2 = −f dt2 +R2

(
dr2

∆
+ dθ2

)
+

Σsin2 θ

R2
(dϕ− ω̃ dt)2,

Ã = Φ̃0 dt+ Φ̃3(dϕ− ω̃ dt),

(5.1)

όπουR2 ≡ r2 + a2 cos2 θ, ∆ ≡ r2 + a2 − 2Mr + P 2 +Q2 = r2 + a2 − ω̃Σ/a, ω̃ ≡ a(2Mr −
Q2 − P 2)/Σ1, f ≡ R2∆/Σ, Σ ≡ (r2 + a2)2 − a2 sin2 θ∆ = (r2 + a2)R2 + aΣω̃ sin2 θ,
Σ/R2 = r2+a2

1−aω̃Σ2θ
, f − Σω̃2

R2 sin2 θ = 1 − ω̃Σ
aR2 , Φ̃0 ≡ −Qr(r2+a2)

Σ + aP∆cos θ
Σ , Φ̃3 ≡ aQr sin2 θ

R2 −
P (r2+a2) cos θ

R2 , όπου Q το ηλεκτρικό και P το (υποθετικό) μαγνητικό φορτίο, βλέπε Frolov and
Novikov 1998, p. 235. Στα επόμενα βεβαίως ορίζουμε P ≡ 0, καθώς δεν έχει παρατηρηθεί ποτέ
μαγνητικό μονόπολο, αλλιώς δυσχεραίνουμε τους ήδη μακροσκελείς υπολογισμούς χωρίς ιδιαίτερο
όφελος. Σε σχέση με την εξ. (4.1) οι προηγούμενες εκφράσεις γράφονται στη μορφή,

dz = dϕ, A = − ω̃
2
dt, e−2φ =

Σsin2 θ

R2
, χ = Φ̃3, A = Φ̃0 dt,

ds2 = −∆sin2 θ dt2 +
Σ

∆
sin2 θ dr2 +Σsin2 θ dθ2.

Ηδυνατότητα έκφρασης της μετρικής στη μορφήKaluza–Klein προϋποθέτει ότι ο συντελεστής που
αντιστοιχεί στο e−2φ είναι θετικός, δηλαδή ότι Σ > 0. Για r > r+ ≡ M +

√
M2 − a2 −Q2, δη-

λαδήστηνπεριοχή έξωαπό τον ορίζοντα γεγονότων έχουμε2Mr−Q2 > 2M(M+
√
M2 − a2 −Q2)−

Q2 ≥ 2M2−Q2 ≥M2+ a2 > 0, καθώςM2 ≥ a2+Q2 για να μην είναι γυμνή ανωμαλία. Αυτό
συνεπάγεται ότι ω̃Σ > 0, το οποίο από τον ορισμό του Σ συνεπάγεται ότι Σ > 0, το οποίο συνε-
πάγεται ότι ω̃ ≥ 0.

5.2 Υπολογισμοί

Ουπολογισμός της μαγνητισμένης λύσεως αποδεικνύεται ιδιαιτέρως χρονοβόρα υπόθεση.Ακόμη
και με όλες τις δυνατές απλοποιήσεις και διευκολύνσεις στο θέμα των πράξεων, η εξίσωση των μετα-
σχηματισμένων πεδίων δεν κατέστη δυνατόν να λυθεί μέσω της εντολής Solve, την οποία παρέχει

1Η ω̃ πάνω στον ορίζοντα γεγονότων είναι η γωνιακή ταχύτητά του.
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το Mathematica, Wolfram Research, Inc. 2014. Η δυσκολία αυξάνεται εξ αιτίας ορισμένων προβλη-
μάτων του Mathematica2 στο θέμα απλοποίησης. Η μια περίπτωση είναι η απλοποίηση μεγάλης έκ-
φρασης υπό μιγαδική συζυγία, η οποία απεδείχθη εξαιρετικώς χρονοβόρα με τις εντολές Simplify,
FullSimplify, με ορισμένες εκφράσεις να απαιτούν ώρες ολόκληρες γι΄ αυτή. Ύστερα όμως από
χρήση της συνάρτησης fastConjugate, βλέπε παράρτημα H, υπολογισμοί που απαιτούσαν ολό-
κληρες ώρες γίνονται σε λιγότερο από 10 s! Η άλλη περίπτωση σχετίζεται με τις απλοποιήσεις των
εκφράσεων

√
Σ2, τις οποίες το Mathematica δεν απλοποιεί αν και υπάρχει κατάλληλο Assumption.

Αυτή η απλοποίηση επετεύχθη με τη χρήση της SimplifyΣ. Καθίσταται προφανές ότι η πείρα σε
υπολογισμούς με τόσο μεγάλες εκφράσεις είναι κρίσιμη παράμετρος για την ολοκλήρωση των υπο-
λογισμών εντός λογικών χρονικών πλαισίων.

Τα δυναμικά χ, ψ, σ υπολογίζονται από τους ορισμούς τους στην § 4.1, όπερ σημαίνει ότι εκ-
φράζονται στη μορφή εξωτερικής παραγώγου, π.χ. dψ = (∂0ψ, ∂1ψ, ∂2ψ) στις συντεταγμένες
(t, r, θ). Το ανάπτυγμα σε σύστημα συντεταγμένων παρέχει έναν τρόπο επαλήθευσης του αποτελέ-
σματος, καθώς πρέπει να ισχύει ∂1∂2ψ = ∂2∂1ψ, ένας άλλος τρόπος έκφρασης της ddψ = 0
στην πλήρη μορφή. Για να εξαγάγουμε το τελικό αποτέλεσμα πρέπει να λύσουμε τη διαφορική
εξίσωση που προκύπτει από τα προηγούμενα, ως εξής. Έχουμε ψ =

∫
∂1ψ dr + c(θ). Επίσης,

∂2ψ =
∫
∂2∂1ψ dr+ c′(θ), το οποίο συνεπάγεται c(θ) =

∫
(∂2ψ−

∫
∂2∂1ψ dr) dθ+ const, επο-

μένωςψ =
∫
∂1ψ dr+

∫
(∂2ψ−

∫
∂2∂1ψ dr) dθ, το αποτέλεσμα της συνάρτησης integrateForm.

Η σταθερά αντιστοιχεί στη δράση τελεστή μετατόπισης εκάστου πεδίου, βλέπε πίνακα 4.1, και από
την εξ. (B.11) προκύπτει ότι οι μετατοπίσεις των χ, ψ δεν επηρεάζουν το ηλεκτρομαγνητικό πεδίο,
ενώ από την e−4φ ⋆F = dσ − 2χ dψ προκύπτει ότι αυτή του σ δεν επηρεάζει τη μαγνητισμένη
μετρική. Ωστόσο, στο Garry W. Gibbons, Pang, and C. N. Pope 2013, §V.A αποδεικνύεται ότι η
μετατόπιση του χ επηρεάζει τη στροφορμή του χωροχρόνου· υπάρχει τρόπος να οριστεί έτσι ώστε
να είναι αναλλοίωτη η στροφορμή στη μεταβολή βαθμίδος του χ, όμως όχι και του ψ ταυτοχρό-
νως, επειδή η εξάρτηση της στροφορμής του χωροχρόνου από τη βαθμίδα είναι αποτέλεσμα της
εμφάνισης τουA στον ορισμό της. Σε γενικότερες μορφές απαιτείται η κατασκευή του δυναμικού,
όπως αυτή παρουσιάζεται στην απόδειξη του λήμματος Poincaré, βλέπε Frankel 2012, §5.4. Αυτό
υποτίθεται ότι παράγει η συνάρτηση FindPotential του xTerior, μέρους του xAct που σχετίζεται
με την εξωτερική άλγεβρα, όμως στην πράξη είναι υπερβολικά αργή όποτε παράγει αποτέλεσμα,
ενώ αποτυγχάνει ακόμη και να παράγει αποτέλεσμα στις μορφές που συναντούμε σε αυτό το πρό-
βλημα3.

Η επιλογή της επιλύσιμης άλγεβρας για το coset representative αποδεικνύεται καίρια εν προκει-
μένῳ, καθώς η δομή της «εσωτερικής μετρικής», εξ. (4.10), επιτρέπει την εύρεση του μετασχημα-
τισμένου φ με μια ματιά, ύστερα με αντικατάσταση αυτού την εύρεση των χ, ψ, και αντικαθιστώ-
ντας τα προηγούμενα την εύρεση του σ. Το τελικό αποτέλεσμα απαιτεί πάνω από 10 h υπολογι-
σμών στον υπολογιστή του γράφοντος και αρκετά GB RAM, και συμφωνεί στα περισσότερα ση-
μεία με το Garry W. Gibbons, Mujtaba, and C. N. Pope 2013. Επιβεβαιώνεται έτσι η διόρθωση που
έγινε μετά την ανάρτηση μιας πρώιμης έκδοσης στο Arxiv από τον Filip Hejda και τον Jiri Bicák,
την οποία έμαθα ύστερα από επικοινωνία με τον πρώτο. Εδώ οφείλω να αναφέρω ότι καθοριστική
υπήρξε η συμβολή του Filip Hejda, βλέπε Hejda 2013 και επικοινωνία μαζί του, στην ολοκλήρωση
των υπολογισμών, δεδομένων των διαφορετικών συμβάσεων (υπάρχει άρθρο που αναφέρει μαγνη-
τικό πεδίο ενώ εννοεί ηλεκτρικό και το ανάποδο!) και λαθών που περιέχει η βιβλιογραφία.

2Ή έλλειψης πείρας του γράφοντος…
3ΟAlfonso García-Parrado Gómez-Lobo εξέδωσε πριν από λίγες μέρες βελτιωμένη FindPotential, ώστε να λυθούν

τα προβλήματα που παρουσίασε κατά την εκπόνηση της παρούσης.
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5.3 Ο χωροχρόνος Kerr–Newman–Melvin

Η μετρική της μαγνητισμένης Kerr–Newman είναι:

ds2 = H

[
−f dt2 +R2

(
dr2

∆
+ dθ2

)]
+

Σsin2 θ

HR2
(dϕ− ω dt)2,

A = Φ0 dt+Φ3(dϕ− ω dt),

(5.2)

όπου οι άγνωστες συναρτήσεις ορίζονται στο παράρτημα G. Καθώς δεν είναι γνωστές πολλές ιδιό-
τητες του μετασχηματισμού μαγνήτισης, απαιτείται να επιβεβαιώσουμε όλες τις ιδιότητες του προ-
κύπτοντος χωροχρόνου εξ αρχής.

5.3.1 Κωνική ανωμαλία

Δεδομένου ότι ο μετασχηματισμός μαγνήτισης του coset representative είναι τοπικός, δηλαδή
εξαρτάται από το χωροχρόνο, κάθε συμπέρασμα από την αρχική λύση τίθεται εν αμφιβόλῳ· μια
περίπτωση είναι το εύρος τιμών των συντεταγμένων. Πράγματι, όπως παρετήρησε ο Hiscock 1981,

7→

φmax 6= 2π

Σχήμα 5.1: Έλλειμμα κώνου και κωνική ανωμαλία.
Οι διακεκομμένες γραμμές αριστερά
ταυτίζονται και προκύπτει ο κώνος
στα δεξιά.

ο μετασχηματισμός μαγνήτισης δημιουργεί μια
κωνική ανωμαλία (conical singularity), βλέπε
Ellis and Schmidt 1977; Geroch 1968; Clarke
1993, Stephani et al. 2009, §3.4, Reall 2008,
§2.14, ένα είδος ημιομαλής ανωμαλίας (quasi-
regular singularity). Αυτή προκύπτει αν για πα-
ράδειγμα αναπαραστήσουμε το χώρο Minkow-
ski με δίσκο, βλέπε σχήμα 5.1, αφαιρέσουμε
έναν κυκλικό τομέα γωνίας 2π−ϕmax και ταυ-
τίσουμε τις ακτίνες οι οποίες ορίζουν τον τομέα
αυτόν. Αυτή η διαδικασία παράγει κώνο ομαλό
παντού εκτός από την κορυφή, με έλλειμμα κώ-
νου (cone deficit) 2π − ϕmax, δηλαδή ο τανυ-
στής Riemann μηδενίζεται εκτός από την κορυφή του κώνου, και αν πάρουμε το όριο της περιφέ-
ρειας ενός κύκλου γύρω από την κορυφή προς την ακτίνα για κύκλο πολύ μικρό με κέντρο την
κορυφή, αυτό είναι ϕmax ̸= 2π. Καθώς κάθε πολλαπλότητα στη γενική θεωρία σχετικότητος εξ
ορισμού είναι τοπικώς επίπεδη, είναι προφανές ότι έχουμε ανωμαλία στην κορυφή του κώνου, η
οποία μοιάζει με την ανωμαλία στα σημεία διακλάδωσης μιγαδικών συναρτήσεων⁴. Με ανάλογο
τρόπο μπορούμε να έχουμε πλεόνασμα κώνου (cone surplus).

Εν προκειμένῳ, για να εξαλειφθεί η κωνική ανωμαλία⁵ πρέπει (το αποτέλεσμα είναι το ίδιο είτε
για θ → 0 είτε για θ → π),

2π ≡ lim
θ→0

∫ ϕmax

0

√
g33(θ) dϕ∫ θ

0

√
g22(θ′) dθ′

= lim
θ→0

d
dθ

∫ ϕmax

0

√
g33(θ) dϕ√

g22(θ)

=

[
1 +

3

2
Q2B2

0 + 2QMaB3
0 +

(
Q4

16
+M2a2

)
B4

0

]−1

ϕmax,

⁴Οι κωνικές ανωμαλίες ενδεχομένως να έχουν ιδιαίτερη φυσική σημασία όταν λαμβάνουν τη μορφή υποθετικών
κοσμικών χορδών (cosmic strings), βλέπε Geroch and Traschen 1987. Μπορούν να ερμηνευθούν ως κατανομές μάζας με
μεγάλη πυκνότητα.

⁵Άλλη δυνατότητα είναι να κάνουμε αλλαγή κλίμακας στη συντεταγμένη ϕ, ώστε τα όρια να είναι κατάλληλα.
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από τον κανόνα de l’Hôpital, επομένως το μέγιστο της ϕ είναι:

ϕmax ≡ 2π

[
1 +

3

2
Q2B2

0 + 2QMaB3
0 +

(
Q4

16
+M2a2

)
B4

0

]
, (5.3)

δηλαδή έχουμε πλεόνασμα κώνου.

5.3.2 Φορτίο

Χρησιμοποιώντας τις σχέσεις (4.4), (4.2) και τις (G.4), το ηλεκτρικό φορτίο προκύπτει,

QMKN =
1

4π

∫
S2

⋆̂F̂ =
1

4π

∫ ϕmax

0

∫ π

0
∂2ψ dθ dϕ =

ϕmax

4π
ψ
∣∣θ=π
θ=0

= Q+ 2MaB0 −
1

4
Q3B2

0 ,

(5.4)
το οποίο τείνει στοQ γιαB0 → 0, ως αναμενόταν. Για ασθενές φορτίο σε ασθενές μαγνητικό πεδίο,
δηλαδή στις συνθήκες υπολογισμού του φορτίου Wald,Q ≪ M ≪ 1/B0, εξ.(2.10), ήQB0 ≪ 1,
ισχύει QMKN ≈ Q + 2JB0, επομένως το φορτίο της καταστάσεως ισορροπίας με αρχική μετρική
την αφόρτιστη Kerr (Q = 0) είναι το φορτίο Wald, εξ. (2.9), και επιβεβαιώνεται η ανάλυση στο
κεφ. 2.

5.3.3 Εργοπεριοχές

Η ασυμπτωτική συμπεριφορά του g00 = −fH + Σsin2 θ
HR2 ω2 είναι g00 ∼ − 1

16B
4
0r

4 sin4 θ. Αυτή
μοιάζει με την ασυμπτωτική συμπεριφορά της μετρικής Melvin, εξ. (4.15), για θ ≈ π/2, όμως κο-
ντά στον άξονα συμμετρίας εμφανίζεται ασυμπτωτικώς εργοπεριοχή, η οποία απομακρύνεται όσο
μειώνεται το B0 στη γενική περίπτωση. Πράγματι, ύστερα από την αναπαραμέτρηση Z ≡ r cos θ,
ρ ≡ r sin θ, το ασυμπτωτικό ανάπτυγμα της g00 ως προς Z είναι:

g00 =
1660W (Q+ aMB0)

2ρ2

W
Z2 − B6

0(Q+MB0a)(64QM + 9Q2aB0 + 76M2aB0)ρ
2

4W
Z +O(Z0),

W ≡ 16 + 8B2
0ρ

2 +B4
0(ρ

2 +Q2)2 + 24B2
0

(
Q+

2

3
aMB0

)2

+
16

3
a2M2B4

0 ,

το οποίο είναι θετικό κοντά στον άξονα συμμετρίας εκτός αν Q = −aMB0. Αυτή η παρατήρηση
διαψεύδει την ευρέως διαδεδομένη αντίληψη ότι η μαγνητισμένη Kerr–Newman ασυμπτωτικώς
τείνει στη Melvin. Στο Garry W. Gibbons, Mujtaba, and C. N. Pope 2013 αποδεικνύεται ότι με την
προαναφερθείσα συνθήκη υπάρχουν τιμές του B0, τέτοιες ώστε να μην εκτείνονται στο άπειρο οι
εργοπεριοχές.
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Κεφάλαιο 6

Συμπέρασμα

Η κατάσταση ισορροπίας μιας μελανής οπής Kerr–Newman σε ασθενές μαγνητικό πεδίο είναι
αυτή που έχει φορτίο το φορτίο Wald, (2.9), και η ακριβής λύση του προβλήματος για ισχυρότερα
μαγνητικά πεδία απαιτεί πολύπλοκους υπολογισμούς. Χρησιμοποιώντας το φορμαλισμό των μο-
ντέλων σ, της ανάλυσης σε επιλύσιμη άλγεβρα και της «εσωτερικής μετρικής» επιτυγχάνουμε την
απλοποίηση των πράξεων κατά το δυνατό, ενώ οι διαφορικές μορφές ολοκληρώνονται με σχετικώς
απλό τρόπο για να προκύψουν τα δυναμικά. Απεδείχθη ότι στάσιμος και αξονικώς συμμετρικός χω-
ροχρόνος έχει συμμετρία SO(2, 1), ενώ με την προσθήκη ηλεκτρομαγνητικού πεδίου διευρύνεται
η συμμετρία στην SU(2, 1).

Η ακριβής μετρική της μαγνητισμένης Kerr–Newman, γνωστή ως Kerr–Newman–Melvin, προ-
κύπτει από το μετασχηματισμό μαγνήτισης Harrison, σύμφωνα με τα προηγούμενα, όμως έχει το
πρόβλημα της ύπαρξης εργοπεριοχών που εκτείνονται στο χωρικό άπειρο κοντά στον άξονα συμ-
μετρίας, εκτός αν ισχύει συγκεκριμένη σχέση μεταξύ φορτίου, μαγνητικού πεδίου, μάζας και στρο-
φορμής, δηλαδή για Q + aMB0 = 0. Αν ικανοποιείται η προηγούμενη συνθήκη, υπάρχουν τιμές
του B0 τέτοιες ώστε η εργοπεριοχή να είναι περιορισμένη κοντά στη μελανή οπή. Η ύπαρξη εργο-
περιοχών ασυμπτωτικώς συνεπάγεται ότι η ασυμπτωτική μετρική δεν είναι η Melvin.
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Παράρτημα A

Γεωμετρία (semi-)Riemann

Proposition A.0.1. Ένα χρονοειδές άνυσμα va προσανατολισμένο στο μέλλον μπορεί να γραφεί σε
σύστημα συντεταγμένων στη μορφή (1, 0, 0, 0).

Απόδειξη. Από το μετασχηματισμό Lorentz για boost στον άξονα x1 με παράγοντα Lorentz γ ≡
1/
√

1− β2, έχουμε: 
γ −βγ 0 0

−βγ 1 0 0
0 0 1 0
0 0 0 1



1
0
0
0

 =


γ

−βγ
0
0

 ,

όπου ισχύει−γ2+β2γ2 = −1 και γ ≥ 1. Καθώς ηSO(3) είναι υποομάδα τηςSO0(3, 1), μπορούμε
να γράψουμε το άνυσμα στη μορφή (γ, x1, x2, x3) με (x1)2+(x2)2+(x3)2 = (βγ)2, η οποία είναι
η γενικότερη έκφραση για χρονοειδές άνυσμα προσανατολισμένο στο μέλλον στο χώροMinkowski.
Το αντίστροφο είναι προφανές αν πάρουμε τους αντίστροφους μετασχηματισμούς.

Proposition A.0.2. Αν για ένα άνυσμα null na και ένα ba ισχύει naba = 0, τότε είτε na ∝ ba, είτε
baba > 0.

Απόδειξη. Ένα άνυσμα null, το οποίο είναι ̸= 0, πρέπει εξ ορισμού να αποτελείται από χωροειδές
και χρονοειδές μέρος διάφορα του μηδενός. Μπορούμε να επιλέξουμε σύστημα συντεταγμένων τέ-
τοιο ώστε το χωροειδές να συμπίπτει με το ένα άνυσμα βάσης. Επιλέγουμε επίσης ορθοκανονική
βάση χωρίς βλάβη γενικότητος, επομένως ένα άνυσμα null μπορεί να γραφεί στη μορφή na =
a(e0)

a + b(e1)
a, και από τον ορισμό του προκύπτει a = ±b. Επειδή κάθε πολλαπλάσιο ενός null

είναι null, γράφουμε την ακόμη πιο απλή μορφήna = (e0)
a+(e1)

a. Επίσης, 0 = naba = −b0+b1,
επομένως το άνυσμα ba = b0[(e0)

a+(e1)
a]+b2(e2)

a+b3(e3)
a. Έχουμε baba = (b2)2+(b3)2 ≥ 0,

επομένως είτε baba = 0, το οποίο συνεπάγεται ba = b0na, είτε baba > 0. Έχει σημασία εδώ να
παρατηρήσουμε ότι τα προηγούμενα είναι χωρίς βλάβη της γενικότητος αν και έχουμε εισαγάγει
σύστημα συντεταγμένων, επειδή οι συγκεκριμένες εκφράσεις ισχύουν για κάθε άνυσμα που ικανο-
ποιεί τις υποθέσεις.

A.1 Μη συντεταγμένη ή μη ολονομική βάση

Η μη συντεταγμένη ή μη ολονομική βάση (non-coordinate or non-holonomic basis), επίσης γνωστή
και ως vierbein για διάσταση 4 ή vielbein εν γένει, η οποία συνήθως συμβολίζεται με {ea}, είναι μια
βάση της οποίας τα ανύσματα ικανοποιούν τη σχέση [ea, eb] ̸= 0. Αν ο μεταθέτης μηδενίζεται, τότε
και μόνο τότε η βάση είναι συντεταγμένη (σύστημα συντεταγμένων). Ισοδύναμη συνθήκη είναι ότι
οι μορφές βάσης της δυικής βάσης είναι κλειστές (closed), δηλαδή dea = 0. Υπάρχουν βάσεις που
είναι ορθοκανονικές και ολονομικές, όμως μόνο σε επίπεδες πολλαπλότητες, βλέπε Göckeler and
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Schücker 1989, p. 70.Μια ορθοκανονική βάση {(eā)a}dimM
ā=1 ορίζεται από τη σχέση (eā)a(eb̄)bgab =

ηāb̄, όπου ηāb̄ η μετρική Minkowski. Για μια μη ολονομική βάση ισχύει:

(eā)
a∇a(eb̄)

b = ωā
c̄
b̄(ec̄)

b, (A.1)

όπου οι συντελεστές ωāc̄b̄ είναι γνωστοί ως συντελεστές συνοχής (connection coefficients). Στην πε-
ρίπτωση μιας βάσης συντεταγμένων έχουμε:

ωσ
µ
ν = (∂σ)

a(dxµ)b∇a(∂ν)
b = (∂σ)

a(dxµ)b(∂a(∂ν)
b + Γbac(∂ν)

c) = Γµσν ,

καθώς ∂a(∂ν)b = 0, δηλαδή οι συντελεστές συνοχής είναι τα Christoffel. Από τον ορισμό (A.1)
προκύπτει επίσης

ωab̄c̄ = (eb̄)
b∇a(ec̄)b, (A.2)

δηλαδήορίζεται η 1-μορφή συνοχήςή συνοχή spin (connection 1-formor spin connection). Δεδομένου
ότι ωab̄c̄ = (eb̄)

b∇a(ec̄)
b = ∇a[(eb̄)

b(ec̄)b]− (ec̄)
b∇a(eb̄)b = −(ec̄)

b∇a(ec̄)b = −ωac̄b̄, η συνοχή
spin είναι αντισυμμετρική στους ορθοκανονικούς δείκτες.

Οι ορθοκανονικές βάσεις επιλέγονται αναλόγως με το είδος των φυσικών φαινομένων που θέ-
λει να μελετήσει κανείς, καθώς κατάλληλη επιλογή διευκολύνει κατά πολύ τις πράξεις. Στη με-
τρική Kerr είναι ιδιαιτέρως χρήσιμες, επειδή η μετρική Kerr στο σύστημα συντεταγμένων Boyer–
Lindquist έχει όρους εκτός διαγωνίου, ενώ στην ορθοκανονική βάση είναι διαγώνια.

A.2 Τανυστής Levi–Civitá

Ορίζουμε το σύμβολο Levi–Civitá1 (βλέπε Renteln 2014; Nakahara 2003, pp. 238,199),

εµ1µ2···µn ≡ εµ1µ2···µn ≡

{
sgn(µ1µ2 · · ·µn), αν µ1, µ2, …, µn διαφέρουν μεταξύ τους,
0, σε άλλη περίπτωση,

(A.3)
όπου το sgn είναι το πρόσημο της μετάθεσης (permutation) των δεικτών. Η μορφή στοιχείου όγκου
ή τανυστής Levi–Civitá, ϵ, ορίζεται από την ιδιότητα:

ϵa1a2···anϵa1a2···an = (−1)sn!, s =

{
0, μετρική Riemann ,
1, μετρική Lorentz ,

(A.4)

όπου s το πλήθος αρνητικών ιδιοτιμών της μετρικής. Από τον ορισμό προκύπτουν οι ακόλουθες
ιδιότητες για πολλαπλότητα διάστασης n,

1. ϵa1a2···anϵb1b2···bn = (−1)sn!δ
[a1
b1
δa2b2 · · · δan]bn

, εύκολο να υπολογίσει κανείς, καθώς σε διά-
σταση n η συναίρεση του ϵ πρέπει να είναι βαθμωτό και οι άνω και κάτω δείκτες πρέπει να
είναι αντισυμμετρικοί,

2. ϵa1a2···ajaj+1aj+2···anϵa1a2···ajb1b2···bn−j
= (−1)sj!(n−j)!δ[aj+1

b1
δ
aj+2

b2
· · · δan]bn−j

, καθώς, κατά
τα προηγούμενα, πρέπει τα δab να έχουν αντισυμμετρικούς δείκτες, πολλαπλασιασμένα με
τον αριθμό συνδυασμών για διατεταγμένο σύνολο από j ακεραίους.

1Ακριβέστερα, είναι ψευδοτανυστική πυκνότητα. Μετασχηματίζεται κάτω από διαφορομορφισμούς ως τανυστής
πολλαπλασιασμένος με μια δύναμη της ορίζουσας Jacobi και αλλάζει πρόσημο κάτω από δράση parity. Υπάρχουν δύο
συμβάσεις στη βιβλιογραφία, η προαναφερθείσα και η άλλη αν την πολλαπλασιάσουμε με (−1)s, όπου s το πλήθος
αρνητικών ιδιοτιμών στη μετρική.
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Άλλος τρόπος ορισμού αυτού είναι ως το στοιχείο όγκου στην ορθοκανονική βάση,

ϵa1a2···an(eµ1)
a1(eµ2)

a2 · · · (eµn)an = ϵµ1µ2···µn ,

επειδή τότε η εξ. (A.4) δίνει,

(−1)sn! = ηa1b1ηa2b2 · · · ηanbnϵb1b2···bnϵa1a2···an = ηµ1ν1ηµ2ν2 · · · ηµnνnϵµ1µ2···µnϵν1ν2···νn .

Βεβαίως, μπορούμε να χρησιμοποιήσουμε επίσης βάση συντεταγμένων, επομένως έχουμε,

(−1)sn! = gµ1ν1gµ2ν2 · · · gµnνnϵµ1µ2···µnϵν1ν2···νn = A2gµ1ν1gµ2ν2 · · · gµnνnεµ1µ2···µnεν1ν2···νn
= A2n! det gµν ,

όπου χρησιμοποιήσαμε το γεγονός ότι σε διάστασηn κάθεn-μορφή είναι∝ ϵa1a2···an , καθώς ο υπό-
χωρος που δημιουργούν είναι μονοδιάστατος, και τον ορισμό της ορίζουσας,det gµν ≡ εµ1µ2···µngµ11gµ22 · · · gµnn,
οι οποίες συνεπάγονται ότι:

εµ1µ2···µng
µ1ν1gµ2ν2 · · · gµnνn = (−1)sεν1ν2···νn ,

καθώς η ορίζουσα είναι αντισυμμετρική στην εναλλαγή σειρών ή στηλών. Από τα προηγούμενα
προκύπτειA = ±1/

√
(−1)s det gµν = ±

√
|det gµν |2, επομένως ϵµ1µ2···µn =

√
|det gµν |εµ1µ2···µn

και ο τανυστής όγκου στο σύστημα συντεταγμένων είναι:

ϵa1a2···an =
√

|det gµν |(dx1)a1 ∧ (dx2)a2 ∧ · · · ∧ (dxn)an . (A.5)

Ο αντίστοιχος με τους δείκτες πάνω ως προς το σύμβολο Levi–Civitá είναι εύκολο να υπολογιστεί:
ϵµ1µ2···µn =

√
|det gµν |εν1ν2···νngµ1ν1gµ2ν2 · · · gµnνn , επομένως

ϵµ1µ2···µn =
√

|det gµν |εµ1µ2···µn ,

ϵµ1µ2···µn =
(−1)s√
|det gµν |

εµ1µ2···µn .
(A.6)

Άλλη μια χρήσιμη εξίσωση προκύπτει αν εκφράσουμε το στοιχείο όγκου σε ορθοκανονική και συ-
ντεταγμένη βάση,

ϵa1a2···an = ε12···n(e
1)a1 ∧ (e2)a2 ∧ · · · ∧ (en)an

= (e1)µ1(e
2)µ2 · · · (en)µn(dxµ1)a1 ∧ (dxµ2)a2 ∧ · · · ∧ (dxµn)an

= (e1)µ1(e
2)µ2 · · · (en)µnεµ1µ2···µn(dx1)a1 ∧ (dx2)a2 ∧ · · · ∧ (dxn)an

= ϵ12···n(dx
1)a1 ∧ (dx2)a2 ∧ · · · ∧ (dxn)an ,

η οποία με μορφές γράφεται ως:

ϵ = e1∧e2∧· · ·∧en =
√

|det gµν | dx1∧dx2∧· · ·∧dxn = det eaµ dx
1∧dx2∧· · ·∧dxn. (A.7)

A.3 Συμμετρίες

Τα επόμενα βασίζονται σε Frankel 2012, Wald 1984, appendix C, Grøn and Hervik 2004, p. 404,
Besse 2008, p.178, Garry W. Gibbons 2011, p. 39. Επίσης, το urston and Levy 1997, κεφ. 2 είναι
χρήσιμο για την ανάπτυξη της διαίσθησης.

2Η ελευθερία προσήμου προέρχεται από την ελευθερία στον ορισμό του προσανατολισμού.

39



A.3.1 Ενεργητικοί και παθητικοί μετασχηματισμοί

Υπάρχουν δύο ισοδύναμοι τρόποι να παραγάγει κανείς μεταβολές σε πολλαπλότητα: ο πρώτος
είναι να μετακινήσουμε συγκεκριμένο σημείο, γνωστός ως ενεργός (active), και ο δεύτερος να δια-
τηρήσουμε το σημείο σταθερό, μεταβάλλοντας το σύστημα συντεταγμένων ως προς το οποίο το
μετράμε, γνωστός ως παθητικός (passive). Αυτοί οι δύο τρόποι είναι ήδη γνωστοί στην κβαντική
μηχανική, ο μεν ενεργητικός ως εικόνα Schrödinger (Schrödinger picture), καθώς οι ιδιοκαταστάσεις
ενός τελεστή είναι σταθερές, ενώ η κατάσταση εξαρτάται από το χρόνο, ο δε παθητικός ως εικόνα
Heisenberg (Heisenberg picture), καθώς οι ιδιοκαταστάσεις του τελεστή εξαρτώνται από το χρόνο,
ενώ η κατάσταση είναι σταθερή.

Definition A.3.1. Ορίζουμε ϕ :M → N μια διαφορίσιμη απεικόνιση. Αν η f : N → R είναι λεία,
ορίζουμε την επαναφορά (pull-back) ϕ∗ :M → R με τη σχέση

ϕ∗f ≡ f ◦ ϕ. (A.8)

Αυτή η συνάρτηση δημιουργεί μια νέα με βάση την f που να επαναφέρει το πεδίο ορισμού στο
M . Η ϕ μας επιτρέπει επίσης να ορίσουμε άλλη μια απεικόνιση.

Definition A.3.2. Αν ϕ : M → N διαφορίσιμη απεικόνιση και f : N → R λεία, ορίζουμε
την προώθηση (push-forward) ή παραγώγιση (derivative) ή ιακωβιανή (jacobian) του εφαπτομενικού
ανύσματος va ∈ Vp,

ϕ∗ : Vp → Vϕ(p), ϕ∗v(f) ≡ dϕ ◦ v(f) ≡ v(ϕ∗f) = v(f ◦ ϕ), (A.9)

η οποία σε σύστημα συντεταγμένων {xµ} για το Vp γίνεται

v(ϕ∗f) = v(f(y(x)) = vµ
∂f

∂xµ
(y(x)) = vµ

∂yν

∂xµ
∂f

∂yν
=

∂f

∂yµ
(ϕ∗v)µ,

το οποίο επιβεβαιώνει ότι η ϕ∗ είναι γραμμικός μετασχηματισμός, ϕ∗v ∈ Vϕ(p) και (ϕ∗)µν = ∂yµ

∂xν .

Αυτός ο ορισμός υποδηλώνει ότι η προώθηση επεκτείνει την απεικόνιση μεταξύ πολλαπλοτήτων
σε απεικόνιση μεταξύ των εφαπτομενικών τους χώρων.

ΈστωM πολλαπλότητα και ϕ : M → M διαφορομορφισμός (diffeomorphism), δηλαδή C∞ 1-1
και επί μεC∞ αντίστροφο, ο οποίος στέλνει κάθε p ∈M στο ϕ(p) ∈M . Καθώς η ϕ∗ : Vp → Vϕ(p)
σε σύστημα συντεταγμένων γίνεται (ϕ∗)µν = ∂yµ

∂xν , έχουμε ((ϕ−1))µν = ∂xµ

∂yν = (ϕ∗)
µ
ν . Επίσης,

υπάρχει 1-1 και επί απεικόνιση μεταξύ Vp και V ∗
p , επομένως (ϕ−1)∗ = ϕ∗ και η προώθηση ενός

διαφορομορφισμού μπορεί να χρησιμοποιηθεί για τανυστή αυθαίρετης τάξης.
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Παράρτημα B

Διαφορικές μορφές

Τα επόμενα βασίζονται στα Wald 1984; Arnold 1989; Frankel 2012; Nakahara 2003. Οι διαφο-
ρικές μορφές και η εξωτερική άλγεβρα (exterior algebra) εισήχθησαν από τον Élie Cartan για τη
μελέτη ομάδων Lie και διαφορικής γεωμετρίας. Το πλεονέκτημά τους έναντι των τανυστών είναι
ότι αποφεύγονται οι εκφράσεις με πολλούς δείκτες και καθίσταται ευχερέστερη η λύση διαφορικών
εξισώσεων ιδιαιτέρως στη γενική θεωρία σχετικότητος, καθώς για την παραγώγιση δεν απαιτείται
η εισαγωγή της μετρικής, ενώ φορμαλισμοί όπως αυτοί των ορθοκανονικών (μη ολονομικών) βά-
σεων και η χρήση των εξισώσεων δομής Cartan διευκολύνουν ιδιαιτέρως υπολογισμούς όπως του
τανυστή (μορφής) Riemann.

Μια διαφορική μορφή (differential form) είναι ολικώς αντισυμμετρικός τανυστής. Συμβολίζουμε
με έντονη γραμματοσειρά όταν παραλείπουμε τους δείκτες για απλούστευση· έτσι έχουμε ω ≡
ωa1a2···ap = ω[a1a2···ap] για διαφορική μορφή τάξης (rank) p. Μπορούμε να παράγουμε διαφορικές
μορφές υψηλότερες τάξης συνδυάζοντας δύο μορφές ω, σ τάξης p και q αντιστοίχως με το εξωτε-
ρικό γινόμενο (exterior ήwedge product)ως εξής: (ω∧σ)a1a2···apb1b2···bq ≡ (p+q)!

p!q! ω[a1a2···apσb1b2···bq] .
Αυτό το γινόμενο είναι πολυγραμμικό, αναμενόμενο για τανυστές, όμως όχι μεταθετικό, καθώς
ισχύει ω ∧ σ = (−1)pqσ ∧ ω.

Το εσωτερικό γινόμενο (interior product) ενός ανύσματος va και μιας p-μορφήςω, συμβολιζόμενο
ως ıv ω, είναι η p− 1-μορφή

(ıv ω)a1a2···ap−1 ≡ ωa1a2···apv
a1 . (B.1)

Είναι αντιπαραγώγιση (antiderivation), όπερ σημαίνει ότι για μια p-μορφή ω και μια q-μορφή σ
ισχύει:

ıv(ω ∧ σ) = (ıv ω) ∧ σ + (−1)pω ∧ (ıv σ). (B.2)

Αυτό είναι εύκολο να το δει κανείς, δεδομένου ότι κάθε φορά που ο δείκτης του ανύσματος μετα-
τοπίζεται στους δείκτες της μορφής, πολλαπλασιάζεται με−1 ο συντελεστής μπροστά στη μορφή.

B.1 Δυική Hodge

Ορίζουμε απεικόνιση από τις p-μορφές στις n − p-μορφές, γνωστή ως η δυική Hodge (Hodge
dual), συμβολιζόμενη με ⋆, με τη σχέση,

(⋆ω)b1b2···bn−p ≡ 1

p!
ωa1a2···apϵa1a2···apb1b2···bn−p . (B.3)

Στο συμβολισμό μορφών, σε συγκεκριμένο σύστημα συντεταγμένων αυτή η σχέση γίνεται,

⋆ω =
1

p!(n− p)!
ωµ1µ2···µpϵ

µ1µ2···µp
ν1ν2···νn−p dx

ν1 ∧ dxν2 ∧ · · · ∧ dxνn−p . (B.4)
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Μπορεί κανείς να πάρει τη δυική Hodge οποιουδήποτε τανυστή που ανήκει στο δυική χώρο και το
αποτέλεσμα θα είναι μια μορφή, καθώς το συμμετρικό κομμάτι του μηδενίζεται από την αντισυμμε-
τρική μορφή όγκου.

Εφαρμογή της δυικής Hodge δις σε μια p-μορφή ω δίνει:

(⋆⋆)ωa1a2···ap =
1

(n− p)!
(⋆ω)b1b2···bn−pϵb1b2···bn−pa1a2···ap

=
1

(n− p)!p!
ωc1c2···cpϵ

c1c2···cpb1b2···bn−pϵb1b2···bn−pa1a2···ap

=
(−1)p(n−p)

(n− p)!p!
ωc1c2···cpϵ

b1b2···bn−pc1c2···cpϵb1b2···bn−pa1a2···ap

= (−1)s+p(n−p)ωc1c2···cpδ
c1
[a1
δc2a2 · · · δ

cp
ap]

= (−1)s+p(n−p)ωa1a2···ap ,

(B.5)

όπου s το πλήθος αρνητικών ιδιοτιμών της μετρικής.
Η δυική Hodge είναι επίσης χρήσιμη για την έκφραση της συναίρεσης μιας p-μορφής με άλλη

p-μορφή,

F ∧ ⋆G =
1

(p!)2(n− p)!
Fµ1µ2···µpG

ν1ν2···νpϵν1ν2···νpρ1ρ2···ρn−p dx
µ1 ∧ · · · ∧ dxµp ∧ dxρ1 ∧ · · · ∧ dxρn−p

=
ϵ

(p!)2(n− p)!
Fµ1µ2···µpG

ν1ν2···νpεν1ν2···νpρ1ρ2···ρn−pε
µ1µ2···µpρ1ρ2···ρn−p

=
ϵ

p!
Fµ1µ2···µpG

ν1ν2···νpδ[µ1ν1δ
µ2
ν2 · · · δµp]νp =

ϵ

p!
Fµ1µ2···µpG

µ1µ2···µp .

(B.6)

Lemma B.1.1 (Εξίσωση Cartan). Αν ω είναι μια p-μορφή καιXa ένα άνυσμα, τότε

£X ω = ıX ◦dω + d◦ ıX ω. (B.7)

Απόδειξη. Έχουμε,

ıX ◦dω = (p+ 1)Xc∇[cωa1a2···ap]

= Xc(∇cωa1a2···ap −∇a1ωca2a3a4···ap +∇a2ωca1a3a4···ap + . . .+ (−1)p∇apωca1a2···ap−1),

και
d◦ ıX ω = p∇[a1(ω|c|a2a3···ap]X

c) = pXc∇[a1ω|c|a2a3···ap] + p∇[a1X
cω|c|a2a3···ap]

= Xc(∇a1ωca2a3···ap −∇a2ωca1a3···ap + . . .+ (−1)p−1∇apωca1a2···ap−1)

+∇a1X
cωca2a3···ap −∇a2X

cωca1a3a4···ap + . . .+ (−1)p−1∇apωca1a2···ap−1 ,

από τα οποία προκύπτει:

(ıX ◦d+d◦ ıX)ω = Xc∇cωa1a2···ap + ωca2a3···ap∇a1X
c + ωa1ca3a4···ap∇a2X

c + . . .+ ωa1a2···ap−1∇apX
c

= £X ω.

Η προηγούμενη εξίσωση είναι ιδιαιτέρως χρήσιμη στην απόδειξη της μεταθετικότητας μεταξύ
της παραγώγου Lie και της εξωτερικής παραγώγου και του εσωτερικού γινομένου, ως εξής:

£X dω = dıX dω = d£X ω,

£X ıX ω = ıX dıX ω = ıX £X ω.
(B.8)

Proposition B.1.1. ΑνXa άνυσμα,X η αντίστοιχη μορφή και ω μια p-μορφή, τότε ισχύει:

ıX ⋆ω = ⋆(ω ∧X). (B.9)
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Απόδειξη. Πράγματι,

ıX ⋆ω =
1

p!
ωa1a2···apϵa1a2···apb1b2···bn−pX

b1 =
1

p!
ω[a1a2···apXb1]ϵa1a2···apb1b2···bn−p

=
1

(p+ 1)!
(ω ∧X)a1a2···apb1ϵa1a2···apb1b2···bn−p = ⋆(ω ∧X).

Οι εξισώσεις Maxwell είναι ∇aF
ab = −4πJb, ∇[aFbc] = 0. Χρησιμοποιώντας την εξωτερική

άλγεβρα γράφονται ως:
d⋆F = 4π ⋆J , dF = 0. (B.10)

Απόδειξη. Η δεύτερη είναι προφανής. Γράφουμε την πρώτη στη μορφή ⋆d⋆F = 4πJ με χρήση
της εξ. (B.5) και, καθώς (d⋆F )abc = 3

2∇[aF
edϵ|ed|bd],

(⋆d⋆F )a =
3

2× 3!
∇[cFedϵ

|ed|fb]ϵcfba =
1

4
ϵfbcaϵ

[fb|ed|∇c]Fed

=
1

12
ϵfbca(ϵ

fbed∇c + ϵcfed∇b + ϵbced∇f )Fed

= −1

3
(δe[cδ

d
a]∇c + δe[bδ

d
a]∇b + δe[fδ

d
a]∇f )Fed = −∇bFba = 4πJa,

ύστερα από χρήση των εξισώσεων κάτω από την εξ. (A.4).

Τα ηλεκτρομαγνητικά πεδία εκφράζονται σε σχέση με τους τανυστές Maxwell και Faraday ως
προς παρατηρητή va ως εξής:

Ea = Fabv
b, Ba = −1

2
ϵab

cdFcdv
b,

E = − ıv F , B = ıv ⋆F .
(B.11)

Επίσης, η μορφή Faraday μπορεί να εκφραστεί στη μορφή,

F = − 1

vava
[v ∧E + ⋆(v ∧B)], (B.12)

όπου v ≡ va, η οποία μορφή θυμίζει το θεώρημα Helmholtz στον ηλεκτρομαγνητισμό.

Απόδειξη. Έχουμε

v ∧E = −v ∧ ıv F = ıv(v ∧ F )− (ıv v) ∧ F = ıv(v ∧ F )− vavaF ,

όπου χρησιμοποιήσαμε την εξ. (B.2). Επίσης,

⋆(v ∧B) = − ⋆(B ∧ v) = − ıv ⋆B = − ıv ⋆ıv ⋆F = − ıv ⋆
2 (F ∧ v) = − ıv(F ∧ v) = − ıv(v ∧ F ),

όπου χρησιμοποιήσαμε τις εξ. (B.9) και (B.5).

Το ηλεκτρικό και το μαγνητικό φορτίο που περικλείονται από χωρίοD δίνονται από τις σχέσεις:

q =
1

4π

∫
∂D

⋆F , p =
1

4π

∫
∂D
F . (B.13)

Απόδειξη.
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Αν έχουμε ορθοκανονική βάση {ea}, ισχύουν οι επόμενες εξισώσεις, γνωστές ως εξισώσεις δομής
Cartan (Cartan structure equations):

T a ≡ dea + ωab ∧ eb, Ra
b ≡ dωab + ω

a
c ∧ ωcb, (B.14)

όπου ωab η συνοχή spin, (A.2), Ra
b η 2-μορφή καμπυλότητας (curvature form), από την οποία

μπορούμε να βρούμε τον τανυστή Riemann, και T a η 2-μορφή στρέψης (torsion 2-form), η οποία
μηδενίζεται ταυτοτικώς στη γενική θεωρία σχετικότητος1.

Η δράση Einstein–Hilbert μπορεί να γραφεί με διαφορικές μορφές στη μορφή:

SEH ≡
∫

1

(D − 2)!
εa1a2···aDR

a1a2 ∧ ea3 ∧ ea4 ∧ · · · ∧ eaD . (B.15)

Απόδειξη.

1

(D − 2)!
εa1a2···aDR

a1a2 ∧ ea2 ∧ ea3 ∧ . . . ∧ en

=
1

2(D − 2)!
εa1a2···aDR

µ1µ1
ν1ν2e

a1
µ1e

a2
µ2 · · · eaDµn dxν1 ∧ dxν2 ∧ dxµ3 ∧ . . . ∧ dxµD

=
1

2(D − 2)!
εa1a2···aDε

ν1ν2µ3···µDRµ1µ2ν1ν2e
a1
µ1e

a2
µ2 · · · eaDµD dx1 ∧ dx2 ∧ . . . ∧ dxD

=
1

2(D − 2)!
εν1ν2µ3···µDεµ1µ2···µD det eaµR

µ1µ2
ν1ν2 dx

1 ∧ dx2 ∧ . . . ∧ dxD

= δν1 [µ1δ
ν2
µ2]R

µ1µ2
ν1ν2 det e

a
µ dx

1 ∧ dx2 ∧ . . . ∧ dxD

= Rµ1µ2 [µ1µ2] det e
a
µ dx

1 ∧ dx2 ∧ . . . ∧ dxD = R det eaµ dx
1 ∧ dx2 ∧ . . . ∧ dxD,

1Είναι εν γένει διάφορη του μηδενός στη θεωρία Einstein–Cartan–Sciama–Kibble, βλέπε Hehl, Heyde, et al. 1976, εξ.
2.21.
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Παράρτημα C

Μιγαδικές πολλαπλότητες

Τα επόμενα βασίζονται στο Nakahara 2003.
Μια μιγαδική πολλαπλότητα (complexmanifold) μιγαδικής διάστασηςn (dimCM = n) και πραγ-

ματικής 2n είναι πολλαπλότητα στην οποία τα συστήματα συντεταγμένων απεικονίζουν σημεία της
πολλαπλότητας σε υποσύνολα του Cn και οι συναρτήσεις που συνδέουν τα συστήματα συντεταγ-
μένων είναι ολομορφικές. Αν η πολλαπλότητα είναι συμπαγής, τότε κάθε ολομορφική συνάρτηση
πάνω της είναι σταθερά.

Ο εφαπτομενικός χώρος σε σημείο p, TpM , έχει ως βάση τα 2n ανύσματα:{
∂

∂x1
,
∂

∂x2
, . . . ,

∂

∂xn
,
∂

∂y1
,
∂

∂y2
, . . .

∂

∂yn

}
,

και ο δυικός T ∗
pM τις 2n μορφές,

{dx1, dx2, . . . dxn, dy1, dy2, . . . dyn}.

Άλλη μια βάση του TpM δίνεται από τις σχέσεις ∂
∂zµ ≡ 1

2(
∂
∂xµ − i ∂

∂yµ ),
∂
∂z̄µ ≡ 1

2(
∂
∂xµ + i ∂

∂yµ ),

από τις οποίες προκύπτει ότι ∂
∂zµ = ∂

∂z̄µ . Αντιστοίχως για το T ∗
pM έχουμε dzµ ≡ dxµ + i dyµ,

dz̄µ ≡ dxµ − i dyµ για νέα βάση, δυική στην προηγούμενη, καθώς ισχύουν dzµ(∂zν ) = δµν =
dz̄µ(∂z̄ν ), dzµ(∂z̄ν ) = dz̄µ(∂zν ) = 0.

Η σχεδόν μιγαδική δομή (almost complex structure) τηςM είναι το τανυστικό πεδίο J : TpM →
TpM που ορίζεται από τις σχέσεις J( ∂

∂xµ ) = ∂
∂yµ , J( ∂

∂yµ ) = − ∂
∂xµ , ή, σε μορφή πίνακα στην

προηγούμενη βάση1,

Jµν =

(
0 −In
In 0

)
,

όπου In ≡ diag(1, 1, . . . , 1︸ ︷︷ ︸
n στοιχεία

). Στην άλληβάση, την οποία ορίσαμε προηγουμένως, έχουμεJ( ∂
∂zµ ) =

i ∂
∂zµ , J( ∂

∂z̄µ ) = − i ∂
∂z̄µ , επομένως ο τελεστής γράφεται σε αυτή τη βάση,

Jµν = i dzµ ⊗ ∂

∂zµ
− i dz̄µ ⊗ ∂

∂z̄µ
= i

(
In 0
0 −In

)
.

Ως αναμένεται για μιγαδική δομή, ισχύει JabJbc = −δac. Αν και κάθε πολλαπλότητα με ζυγή
διάσταση δέχεται τοπικώς τέτοιον τελεστή, μόνο οι μιγαδικές πολλαπλότητες δέχονται τέτοιον σε
ολόκληρη την πολλαπλότητα.

1Αυτός ο πίνακας έχει την ίδια μορφή με τον αντισυμμετρικό που χρησιμοποιείται στον ορισμό του τελεστή εκπεφρα-
σμένου στη συμπλεκτική βάση, ο οποίος χρησιμοποιείται για να προσδώσουμε ευκλείδεια δομή σε συμπλεκτικό χώρο,
βλέπε Arnold 1989, κεφ. 8 §41D.
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C.1 Πολλαπλότητα Hermite

ΑνημετρικήRiemann gab μιας μιγαδικής πολλαπλότητοςM ικανοποιεί τη σχέση gabJacXcJbdX
d =

gabX
aXb, για κάθε Xa, Y a ∈ TpM και κάθε p ∈ M , τότε χαρακτηρίζεται ερμιτιανή μετρική

(hermitian metric) και το (M, gab) ερμιτιανή πολλαπλότητα (hermitian manifold). Μια ερμιτιανή
μετρική έχει την ιδιότητα,

gabJ
b
cX

cXa = gabJ
a
cJ

c
eX

eJbfX
f = −gabXaJbfX

f = −gabJafXfXb = 0.

eorem C.1.1. Μια μιγαδική πολλαπλότητα δέχεται ερμιτιανή μετρική.

Απόδειξη. Αν gab μετρικήRiemann, ορίζουμε ĝab ≡ 1
2(gab+gcdJ

c
aJ

d
b). Καθώς ĝabJacXcJbdX

d =
ĝabX

aXb, είναι ερμιτιανή η ĝab.

Αν η gab είναι ερμιτιανή, τότε gµν ≡ gab(
∂
∂zµ )

a( ∂
∂zν )

b = gabJ
a
cJ

b
d(

∂
∂zµ )

c( ∂
∂zν )

d = −gab( ∂
∂zµ )

a( ∂
∂zν )

b =

−gµν , επομένως gµν = 0. Επίσης, gµ̄ν̄ ≡ gab(
∂
∂z̄µ )

a( ∂
∂z̄ν )

b = −gµ̄ν̄ , επομένως gµ̄ν̄ = 0. Εν τέλει,

gab = gµν̄(dz
µ)a(dz̄

ν)b + gµ̄ν(dz̄
µ)a(dz

ν)b. (C.1)

C.2 Πολλαπλότητα Kähler

Η μορφή,
Ωab ≡ gcbJ

c
a, (C.2)

σε πολλαπλότητα Hermite είναι γνωστή ως μορφή Kähler (Kähler form) της gab. Πράγματι, ισχύει
Ωab = gcbJ

c
a = gceJ

c
dJ

d
aJ

e
b = −gacJcb = −Ωba, επομένως είναι διαφορική μορφή. Ικανο-

ποιεί τη σχέσηΩabJacJbd = gebJ
e
aJ

a
cJ

b
d = gadJ

a
c = Ωcd. Επίσης,Ωµν = Ωab(

∂
∂zµ )

a( ∂
∂zν )

b =

i gµν = 0, Ωµ̄ν̄ = Ωab(
∂
∂z̄µ )

a( ∂
∂z̄ν )

b = − i gµν = 0, Ωµν̄ = i gµν̄ = −Ωµ̄ν , επομένως έχουμε,

Ω = i(gµν̄ dz
µ ⊗ dz̄ν − gµ̄ν dz̄

µ ⊗ dzν) = i gµν̄ dz
µ ∧ dz̄ν . (C.3)

Η μορφή Kähler είναι πραγματική μορφή, καθώς Ω̄ = − i ḡµν̄ dz̄
µ ∧ dzν = − i gµ̄ν dz̄

µ ∧ dzν =
i gνµ̄ dz

ν ∧ dz̄µ = Ω.
Μια πολλαπλότητα Κähler (Kähler manifold) είναι μια ερμιτιανή πολλαπλότητα (M, gab), της

οποίας η μορφή Κähler είναι κλειστή, dΩ = 0. Η μετρική gab είναι η μετρική Kähler (Kähler metric)
τηςM .
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Παράρτημα D

Θεωρία ομάδων

Χρήσιμες αναφορές με εφαρμογές στη φυσική είναι Gilmore 2005; Georgi 1999; Gilmore 2008;
Jeevanjee 2011; Iachello 2015; Carmeli 1977; Sexl and Urbantke 2001; Fuchs and Schweigert 1997.
Για πιο μαθηματική δομή, Kosmann-Schwarzbach 2010; Erdmann and Wildon 2006; Hall 2004;
Gallier 2015. Σε πιο υψηλό μαθηματικό επίπεδο είναι απαραίτητες οι Knapp 2002; Helgason 1978;
Serre 2001.

DefinitionD.0.1. Ένας ομομορφισμός ομάδος (group homomorphism) από το (G, ◦) στο (H, ·) είναι
μια συνάρτηση h : G→ H τέτοια ώστε:

h(g1 ◦ g2) = h(g1) · h(g2), ∀g1, g2 ∈ G,

δηλαδή διατηρεί τη δομή της ομάδος. Αν η απεικόνιση επιπλέον είναι 1-1 (αμφιμονοσήμαντη) και
επί (bijection), τότε λέγεται ισομορφισμός.

Μερικές ιδιότητες ομομορφισμών είναι h(eG) = eH , h−1(g) = h(g−1).

PropositionD.0.1. ΈχουμεU(n) ∼= SU(n)⊗U(1).

Απόδειξη. Έστω A ∈ SU(n) ≡ {A ∈ Mn(R)| detA = 1, AA† = I}, ei a ∈ U(1), a ∈ R.
Προφανώς ισχύει ei aA ∈ SU(n) ⊗ U(1). Επίσης, (ei aA)†ei aA = I , det(ei aA) = eina detA =
eina ̸= 1 για a ̸= 0, επομένως ei aA ∈ U(n). Είναι προφανές ότι μια απεικόνιση f : SU(n) ⊗
U(1) → U(n) ορισμένη από τη σχέση f(x) = x είναι ισομορφισμός με πράξεις πολλαπλασιασμού
τον πολλαπλασιασμό πινάκων.

Definition D.0.2. Αν για g1, g2 ∈ G υπάρχει g ∈ G τέτοια ώστε

gg1g
−1 = g2, (D.1)

τότε τα g1, g2 είναι συζυγή στοιχεία (conjugate elements) τουG. Αυτός ο ορισμός επεκτείνεται στις
υποομάδες στις οποίες ενδεχομένως ανήκουν τα g1, g2.

Μια υποομάδα H της G είναι κανονική (normal) ή αυτοσυζυγής (self-conjugate) ή αναλλοίωτη
(invariant), αν ισχύει

gHg−1 = H. (D.2)

Η τάξη ισοδυναμίας (equivalence class) ενός στοιχείου g1 ∈ G,

Cl(g1) ≡ {g2|∃g ∈ G τέτοιο ώστε g2 = gg1g
−1}, (D.3)

είναι γνωστή ως τάξη συζυγίας (conjugacy class) του g1.
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Definition D.0.3. Το δεξιό σύμπλοκο (right coset) της ομάδος H , η οποία είναι υποομάδα της G,
είναι το σύνολο,

Hg ≡ {hg|h ∈ H},

για κάποιο g ∈ G, το οποίο είναι γνωστό ως αντιπροσωπευτικό συμπλόκου (coset representative).
Το σύνολο των δεξιών συμπλόκων τηςH συμβολίζεται μεG\H και είναι χώρος-πηλίκο.

Ομοίως, το αριστερό σύμπλοκο (le coset) της ομάδοςH είναι το σύνολο,

gH ≡ {gh|h ∈ H},

για κάποιο g ∈ G. Το σύνολο των αριστερών συμπλόκων τηςH συμβολίζεται μεG/H .

Definition D.0.4. Αν ϕ∗gab = gab, τότε ο διαφορομορφισμός ϕ είναι ισομετρία (isometry) και ϕ ∈
Isom(M), όπου Isom(M) είναι η ομάδα ισομετρίας (isometry group) της πολλαπλότητοςM .

Definition D.0.5. Η υποομάδα ισοτροπίας (isotropy subgroup) ή σταθεροποιήτρια (stabilizer) ενός
σημείου p ∈M είναι

Ip(M) ≡ {ϕ ∈ Isom(M)|ϕ(p) = p}, (D.4)

δηλαδή η υποομάδα της ομάδας ισομετρίας που αφήνει σταθερό το σημείο p. Ένας ισοτροπικός
χώρος (isotropic space) έχει μια ισομετρία που αφήνει ένα σημείο σταθερό και απεικονίζει μια βάση
σε μια άλλη.

Παραδείγματος χάριν, η ισοτροπική υποομάδα του 0 στο Rn είναι η GL(n,R), η γενική γραμ-
μική ομάδα, ενώ ενός μη μηδενικού σημείου είναι η A(n − 1), η affine group. Επίσης, η SO(3)
δρα στον S2 ⊂ E3 με περιστροφές, επομένως είναι υποομάδα της Isom(S2), και η υποομάδα της
SO(2) ∼= U(1) διατηρεί σταθερούς το βόρειο και νότιο πόλο, επομένως είναι η ομάδα ισοτροπίας
τους. Άλλη υποομάδα SO(2) διατηρεί σταθερά ζεύγη αντιδιαμετρικών σημείων στη σφαίρα. Αυτές
οι υποομάδες και η προηγούμενη συνδέονται με συζυγία (conjugation). Αποδεικνύεται ότι υπάρχουν
μόνο τρεις διακριτές, απλώς συνεκτικές, ισοτροπικές γεωμετρίες σε κάθε διάσταση: η ευκλείδεια ή
επίπεδη, η σφαιρική και η υπερβολική γεωμετρία.

D.0.1 Ανάλυση Iwasawa

Τα επόμενα βασίζονται σε C. Pope 2015, p. 103,Frè 2013, p. 255, Trigiante 1998, p. 17, Frè et al.
1999, p. 215, Henneaux, Persson, and Spindel 2008, §6.4.5,Helgason 1978, §3,Knapp 2002, VI§4. Η
ανάλυση Iwasawa (Iwasawa decomposition) προτιμάται σε σχέση με την ανάλυση Cartan, επειδή οι
παράγοντες στους οποίους αναλύει μια ομάδα είναι στοιχεία υποομάδων. Είναι μια μορφή εφαρμο-
γής της ορθοκανονικοποίησης Gram–Schmidt.

Έστω G μη συμπαγής, ημιαπλή, μιγαδική ομάδα Lie και K η μέγιστη συμπαγής υποομάδα της,
οι οποίες σχηματίζουν ένα ομογενές coset. Τότε ισχύουν οι προϋποθέσεις της πρότασης 6.43 του
Knapp 2002, επομένως ισχύει:

PropositionD.0.2 (Ανάλυση Iwasawa). Αν g ημιαπλή, μιγαδική άλγεβρα Lie, τότε ισχύει

g = k⊕ a⊕ n, (D.5)

όπου k είναι η μέγιστη συμπαγής υποάλγεβρα (maximal compact subalgebra), a αβελιανή υποάλ-
γεβρα (abelian subalgebra) και n η μηδενοδύναμη υποάλγεβρα (nilpotent subalgebra).
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Ηπροηγούμενη ανάλυση ισχύει για μιγαδική άλγεβρα, όμως οι περισσότερες που χρησιμοποιούμε
στη φυσική είναι πραγματικές. Στο Helgason 1978, theorem 3.4 αναφέρεται η επέκταση του προη-
γούμενου στις πραγματικές μορφές (real forms). Ένας άλλος τρόπος να καταλήξει κανείς στο ίδιο
συμπέρασμα είναι με το εξαιρετικώς χρήσιμο θεώρημα 9 Serre 2001, II§8,

eorem D.0.3. Αν g0 μια πραγματική άλγεβρα Lie και g η μιγαδοποίησή της, τότε η g0 είναι αβε-
λιανή ή μηδενοδύναμη ή επιλύσιμη ή ημιαπλή αν και μόνο αν είναι και η g αντιστοίχως αβελιανή ή
μηδενοδύναμη ή επιλύσιμη ή ημιαπλή.

Επίσης, για την ανάλυση Cartan (Cartan decomposition), από την οποία προκύπτει η μέγιστη
συμπαγής υποάλγεβρα k, Helgason 1978, Corollary 7.5,§7,Knapp 2002, Corollary 6.22,

Proposition D.0.4. Αν g μια ημιαπλή, μιγαδική άλγεβρα Lie και u μια πραγματική μορφή της, τότε
η ανάλυση Cartan αυτής είναι:

gR = u+ i u, (D.6)

όπου gR η άλγεβρα g αν τη θεωρήσουμε πραγματική.

Με αυτόν τον τρόπο, η πλήρης έκφραση του θεωρήματος για τις πραγματικές μορφές γίνεται
(Helgason 1978, VI, §3, theorem 3.4):

eoremD.0.5. Αν g0 πραγματική ημιαπλή άλγεβρα Lie, τότε η ανάλυση Iwasawa γίνεται:

g0 = k0 ⊕ a0 ⊕
∑
λ∈Σ+

gλ ∩ g0, (D.7)

όπου a0 είναι ο υπόχωρος που σχηματίζεται από τα μη συμπαγή στοιχεία της υποάλγεβρας Cartan,
Σ+ είναι το σύνολο θετικών ριζών και gλ ≡ {X ∈ gC|[H,X] = λ(H)X} είναι ο υποχώρος που
αντιστοιχεί στη ρίζαλ της μιγαδοποίησης της g0. Το μέρος με το σύμβολο άθροισης είναι το μηδενο-
δύναμο στην (D.5).

Για άλγεβρες που προκύπτουν από ομάδες πινάκων, η συνήθης περίπτωση στη φυσική, η a0 απο-
τελείται από διαγώνιους και η n0 από άνω τριγωνικούς πίνακες. Δεδομένου ότι το άθροισμα μετά
τη συμπαγή υποάλγεβρα είναι επιλύσιμη υποάλγεβρα, μπορούμε να χρησιμοποιήσουμε αυτή την
ανάλυση για να εκφράσουμε cosets σε πιο απλή μορφή σε σχέση με την ανάλυση Cartan.

Για παράδειγμα, έστω το coset SL(2,R)/O(2). Η ανάλυση της sl(2,R)1 δίνει,

sl(2,R) = Span

{
H ≡

(
1 0
0 −1

)
, E+ ≡

(
0 1
0 0

)
, E− ≡

(
0 0
1 0

)}
= Span

{(
1 0
0 −1

)
,

(
0 1
−1 0

)
,

(
0 1
1 0

)}
,

και της o(2),

o(2) = Span

{(
0 1
−1 0

)}
.

Είναι προφανές ποια είναι η βάση του coset χρησιμοποιώντας τη ανάλυση Cartan, επειδή φέραμε
τη βάση της sl(2,R) σε μορφή όμοια με αυτή της o(2), όμως θα συνεχίσουμε στα επόμενα ακολου-
θώντας τη διαδικασία της ανάλυσης Iwasawa, και θα δούμε ότι δίνει το ίδιο αποτέλεσμα σε αυτή
την περίπτωση. Έχουμε [H,E±] = ±2E±, [E+, E−] = H , επομένως δεν υπάρχουν αβελιανά ιδε-
ώδη εκτός του {0} και η sl(2,R) είναι ημιαπλή, τάξης 1, με υποάλγεβρα Cartan που σχηματίζεται

1Αυτή η άλγεβρα είναι γνωστή επίσης ως άλγεβρα-κλειδί (key algebra) στην κβαντική βαρύτητα.
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από τονH . Η ανάλυση Cartan είναι k⊕ p και η Cartan involution είναι η θ(X) = −XT . Εδώ χρη-
σιμεύει η δεύτερη βάση που εμφανίζεται στην ανάλυση της sl(2,R) πιο πάνω, καθώς αποτελείται
από τα ιδιοανύσματα της θ, και προκύπτει εύκολα ότι η συμπαγής υποάλγεβρα αποτελείται από το
γεννήτορα της o(2), ως αναμενόταν, άρα η υποάλγεβρα που είναι μη συμπαγής και υποσύνολο της
υποάλγεβρας Cartan έχει βάση τονH μόνο. Από την ανάλυση Iwasawa συνάγουμε ότι η επιλύσιμη
υποάλγεβρα είναι:

SpanH ⊕ SpanE+ =

(
x y
0 −x

)
, x, y ∈ R. (D.8)

D.1 Ομογενείς χώροι

DefinitionD.1.1. Η τροχιά (orbit) ενός σημείου p ∈M κάτω από τη δράση της ομάδας ισομετρίας
είναι

Hp ≡ {q ∈M |q = ϕ(p) για μια ϕ ∈ Isom(M)}. (D.9)

Αν η τροχιά είναι ηM , τότε ο χώρος είναι μεταβατικός (transitive).

Definition D.1.2. Αν για κάθε ζεύγος σημείων p, q ∈ M υπάρχει ϕ ∈ Isom(M), τέτοια ώστε
ϕ(p) = q, τότε ηM είναι ένας μεταβατικός (transitive) ή ομογενής (homogeneous) χώρος.
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Παράρτημα E

Μη γραμμικά μοντέλα σ

Ένα μοντέλο σ είναι μια θεωρία από d συναρτήσεις {ϕA}dA=1 σε μια n-διάστατη πολλαπλότητα
Σ (domain), τις οποίες θεωρούμε συντεταγμένες μιας d-διάστατης πολλαπλότητας T (target). Η
δράση είναι της μορφής

S[ϕA, ∂µϕ
A] =

∫
Σ
ϵhµνGAB(ϕ(x))∂µϕ

A(x)∂νϕ
B(x) =

∫
Σ
GAB dϕA ∧ ⋆dϕB,

όπου ϵ είναι η μορφή όγκου στοΣ, hµν η μετρική στοΣ καιGAB(ϕ) είναι (d+1)d/2 συναρτήσεις,
οι οποίες λειτουργούν ως η μετρική του T . Αν οι συναρτήσεις είναι μη σταθερές, τότε το μοντέλο
είναι μη γραμμικό (non-linearσmodel, NLSM). Πήραν το όνομά τους από μια εφαρμογή στη μελέτη
ενός μεσονίου σ από τον Gell-Mann.

Τα μοντέλα σ έχουν πολλές εφαρμογές στη φυσική υψηλών ενεργειών, στη γενική θεωρία σχετι-
κότητος και στην κβαντική βαρύτητα. Η μελέτη τους στη φυσική ως αρμονικές απεικονίσεις μεταξύ
πολλαπλοτήτων εισήχθη από το Misner 1978· ονομάζονται αρμονικές, επειδή οι εξισώσεις κίνησης
των πεδίων δίνουν μη γραμμική γενίκευση των αρμονικών συναρτήσεων,

∂µ∂
µϕA + ΓABC(ϕ)∂µϕ

B∂µϕC = 0, ΓABC(ϕ) ≡
1

2
GAD

(
∂GDB
∂ϕC

+
∂GDC
∂ϕB

− ∂GBC
∂ϕD

)
.

Για εφαρμογές στη γενική θεωρία σχετικότητος βλέπε Mazur 2000, ιδιατέρως δε σε σχέση με το
θέμα της παρούσης βλέπε Breitenlohner, Maison, and G. Gibbons 1988; Breitenlohner and Maison
2000, και για εφαρμογές στην υπερβαρύτητα βλέπε Freedman and Van Proeyen 2012. Η αξία τέ-
τοιων μοντέλων έγκειται στο ότι διευκολύνουν τη μελέτη διαφόρων μοντέλων με το να απεικονί-
ζουμε γεωδαισιακές της γνωστής πολλαπλότητος-στόχου σε γεωδαισιακές αυτής προς μελέτη, της
πολλαπλότητος domain, η οποία συνήθως έχει γνωστές ιδιότητες.

E.1 Φορμαλισμός εσωτερικής μετρικής (internal metric formalism)

Τα επόμενα βασίζονται σε Bachas et al. 2002, lecture 1,§4.3, Wospakrik 2002; Keurentjes 2003;
Cremmer et al. 1998; Hörnlund 2011; Kleväng 2010; Tanii 2014, Henneaux, Persson, and Spindel
2008, §9.1.3, Hoenselaers and Dietz 1984, p. 276.

Μελετάμε μη γραμμικά μοντέλα σ σε συμμετρικό χώρο G/H , όπου G ομάδα Lie με ημιαπλή
άλγεβρα Lie g και H η μέγιστη συμπαγή υποομάδα της με άλγεβρα h. Η H είναι επίσης γνωστή
ως η τοπική ομάδα συμμετρίας βαθμίδος (local gauge symmetry group), επειδή η συμμετρία αυτή
χρησιμεύει για τη διαμέριση του χώρου κατά τη δημιουργία του coset. Έστω V ∈ G ένα αντιπρο-
σωπευτικό του coset. Υποθέτουμε ότι η G ενεργεί με καθολικό (global) ή άκαμπτο (rigid) μετα-
σχηματισμό, ενώ ηH με τοπικό (local), ο οποίος εξαρτάται από τη θέση. Η μορφή Maurer–Cartan
(Maurer–Cartan form) dV V −1 είναι μια μορφή που παίρνει τιμές στην άλγεβρα Lie, αναλλοίωτη
από τα δεξιά (right-invariant). Η ανάλυση Cartan, η οποία επιτυγχάνεται με την Cartan involution
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θ, επ΄ αυτής δίνει dV V −1 = K+P ,K ∈ k, P ∈ p, g = k⊕p, όπου k η συμπαγής υποάλγεβρα και
p ο υποχώρος με τους μη συμπαγείς γεννήτορες. Η Cartan involution επιτρέπει να διαχωρίσουμε
μεταξύ των δύο υποχώρων, ως εξής:

P =
1

2
[dV V −1 − θ(dV V −1)], K =

1

2
[dV V −1 + θ(dV V −1)]. (E.1)

Κάτωαπό μετατόπιση από αριστερά (le translation),V 7→ hV ,h(x) ∈ H , η μορφήMaurer–Cartan
μετασχηματίζεται ως dV V −1 7→ hdV V −1h−1 +dhh−1. Αφού h ∈ k και [k, k] ⊆ k και η Maurer–
Cartan ανήκει στην άλγεβρα του στοιχείου V , πρέπει K 7→ hKh−1 + dhh−1, P 7→ hPh−1,
επομένως τοKµ μετασχηματίζεται ως πεδίο βαθμίδος (gauge field).

Σύμφωνα με τα προηγηθέντα, μπορούμε να περιγράψουμε ένα μη γραμμικό μοντέλο σ με ομο-
γενή χώρο-στόχο μέσω των πεδίων ϕa(x), τα οποία απεικονίζουν το χωροχρόνο στο coset. Ένα
αντιπροσωπευτικό του coset είναι της μορφήςV (ϕa(x)) ∈ G, επομένωςdV V −1 = ∂V

∂ϕaV
−1∂µϕ

a dxµ

και η ανάλυση Cartan δίνειKµ = ωa(ϕ)∂µϕ
a, Pµ = ea(ϕ)∂µϕ

a, όπου ωa, ea οι πίνακες ∂V
∂ϕaV

−1,
οι οποίοι αντιστοιχούν στους συμπαγείς και μη συμπαγείς γεννήτορες αντιστοίχως στην αναπα-
ράσταση adjoint. Από αυτές τις εκφράσεις φαίνεται ακόμη ότι ταK , P είναι οι επαναφορές (pull-
backs) από το χώρο-στόχο προς το χωροχρόνο. Η μετρική Cartan–Killing στο g/h είναι Gab =
Tr(ea(ϕ)eb(ϕ)), επομένως βλέπουμε ότι τα ea(ϕ) λειτουργούν ως μορφές βάσης στο coset. Επί-
σης,

Tr(PµP
µ) = gµν Tr(PµPν) = gµν Tr(eaeb)∂µϕ

a∂νϕ
b = gµνGab∂µϕ

a∂νϕ
b, (E.2)

επομένως η lagrangian του μοντέλου σ παίρνει αυτή τη μορφή, η οποία είναι πιο εύχρηστη για να
διερευνήσουμε τις συμμετρίες της.

Ορίζουμε την εσωτερική μετρική (internalmetric)ή γενικευμένη μετρική (generalizedmetric)M(ϕ) ≡
V #(ϕ)V (ϕ), όπου # η γενικευμένη αναστροφή (generalized transpose) ενός πίνακα V ∈ G, ορι-
σμένη ούτως ώστε να είναι συμβατή με την Cartan involution της εκάστοτε άλγεβρας, δηλαδή
X# ≡ −θ(X) για X ∈ g. Η γενικευμένη αναστροφή έχει τις συνήθεις ιδιότητες της αναστρο-
φής ενός πίνακα, δηλαδή είναι involution, περνά από το εκθετικό στο όρισμά του και μετατίθεται
με την πράξη αντιστροφής. Η «εσωτερική μετρική»1 έχει την εξαιρετικώς χρήσιμη ιδιότητα να μέ-
νει αναλλοίωτη κάτω από τοπικούς μετασχηματισμούς βαθμίδος, ενώ μετασχηματίζεται κάτω από
καθολικούς μετασχηματισμούς της G. Πριν προχωρήσουμε στα επόμενα, χρειάζεται να διερευνή-
σουμε τον ορισμό της γενικευμένης αναστροφής που επάγεται στην ομάδα δεδομένου του ορισμού
της στην άλγεβρα. ΈστωX ∈ g, V ≡ eX ∈ G. Τότε ορίζουμε2,

V # ≡ eX
#
= e−θ(X) = Θ(e−X) = Θ(V −1),

όπου στις δύο τελευταίες σχέσεις με Θ εννοούμε την απεικόνιση που επάγει η Cartan involution
στην ομάδα3. Από την προηγούμενη σχέση συνάγουμε ευθέως ότι Θ(V ) = (V #)−1, επομένως
για συμπαγή άλγεβρα su(n), στην οποία η Cartan involution είναι θ(X) = −X†, η involution που
επάγεται στην ομάδα είναι η Θ(V ) = (V †)−1 και M = V †V . Παρατηρούμε ότι σε μετατόπιση
από τα αριστερά, V 7→ h(ϕ)V , M 7→ V †h†hV = M και για g ∈ G καθολικό μετασχηματισμό
από τα δεξιά, V 7→ V g,M 7→ (V g)†V g = g†V †V g = g†Mg.

1Είναι πράγματι μετρική της ομάδας, όταν η συμπαγής υποάλγεβρα είναι so(n), su(n).
2Ο ορισμός είναι αμφίσημος, καθώς δεν γίνεται διάκριση μεταξύ της δράσης του # στην ομάδα ή στην άλγεβρα,

όπως συνηθίζεται και για τον ορισμό της Cartan involution. Στην πράξη, είναι προφανές κάθε φορά ποια απεικόνιση
εννοείται και δεν εμφανίζεται σύγχυση.

3Συνήθως στη μαθηματική και φυσική βιβλιογραφία χρησιμοποιείται το ίδιο σύμβολο για την Cartan involution στην
άλγεβρα και για αυτή που επάγει στην ομάδα, κάτι που ενδέχεται να προκαλέσει σύγχυση στον αρχάριο αναγνώστη.
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Υπάρχει απλούστερος τρόπος να γράψουμε τη lagrangian (E.2), όπως θα δούμε ευθύς αμέσως.
Έχουμε,

M−1 dM = V −1(V −1)#(dV # + V # dV ) = V −1[(V −1)# dV # + dV V −1]V

= V −1[(dV V −1)# + dV V −1]V = 2V −1PV,

ύστερα από χρήση της (E.1). Επίσης,

V −1PµV V
−1PµV =

1

4
M−1∂µMM−1∂µM,

και

Tr(PµPµ) = Tr(V −1PµP
µV ) =

1

4
Tr(M−1∂µMM−1∂µM) = −1

4
Tr(M−1∂µM∂µM−1M)

= −1

4
Tr(∂µM∂µM−1),

καθώςTr(ABC) = Tr(CAB) γιαA,B,C τετραγωνικούς πίνακες, και∂µMM−1 = −M∂µM
−1,

το οποίο προκύπτει ύστερα από παραγώγιση του ορισμού του αντιστρόφου πίνακα. Εν τέλει, η
lagrangian του μοντέλου σ γίνεται,

L = −1

4
Tr(∂µM∂µM−1)

√
|det gµν |, (E.3)

η οποία έχει το εξαιρετικό πλεονέκτημα ότι είναι αναλλοίωτη στη δράσηGglobal×Hlocal. Πράγματι,
για g ∈ Gglobal και h ∈ Hlocal έχουμε V 7→ hV , M 7→ M για τη δράση της ομάδας βαθμίδος
και V 7→ V g, M 7→ g#Mg για την καθολική δράση, και το αναλλοίωτο της lagrangian στο
συνδυασμό τους είναι προφανές.
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Παράρτημα F

Διαστατική αναγωγή

F.1 Διαστατική αναγωγή Kaluza–Klein

Τα επόμενα βασίζονται σε Blau 2014; Grøn andHervik 2004; C. Pope 2000; Castillo-Felisola 2014.
Η θεωρία Kaluza–Klein έγινε γνωστή από τα άρθρα των ομωνύμων φυσικών το 1920 και 1926 σε
μια προσπάθεια να ενοποιήσουν τη γενική θεωρία σχετικότητος με τον ηλεκτρομαγνητισμό. Βασί-
ζεται στην υπόθεση ότι ο χωροχρόνος έχει μία επιπλέον χωρική διάσταση (μπορεί να γενικευθεί σε
χρονική), με ένα χωροειδές άνυσμα Killing. Γράφοντας τη δράση Einstein–Hilbert, προκύπτει ότι
αυτή καταλήγει στη δράση Einstein–Hilbert σε διάσταση 4 με την προσθήκη του όρου Maxwell,
κάτι που ήταν αναπάντεχο τότε και οδήγησε εδώ και μερικές δεκαετίες σε επιπλέον προσπάθειες
ενοποίησης δυνάμεων, όπως η θεωρία χορδών. Βασικά μέρη της θεωρίας θεωρούνται προβληματικά
και έχει υπάρξει πλήθος προσπαθειών για βελτίωση με αμφίβολο αποτέλεσμα, όμως το μαθηματικό
κομμάτι της διαστατικής αναγωγής κατά Kaluza–Klein (Kaluza–Klein dimensional reduction) είναι
ιδιαιτέρως χρήσιμο όταν επιχειρούμε να μελετήσουμε ιδιότητες του χωροχρόνου διαμερίζοντάς τον.
Ωστόσο, ορισμένα μέρη της θεωρίας έχουν βοηθήσει σημαντικά στην κατανόηση ιδιοτήτων μελα-
νών οπών, βλέπε Gary W. Gibbons and D. Wiltshire 1986; Breitenlohner, Maison, and G. Gibbons
1988.

Στα επόμενα, η πολλαπλότητα1M = N×S1 είναι διάστασηςD+1, το καπελάκι συμβολίζει πο-
σότητες ορισμένες στηνM , η απουσία του ποσότητες ορισμένες στηνN , οι λατινικοί δείκτες αντι-
στοιχούν στην ορθοκανονική βάση, οι ελληνικοί στη βάση συντεταγμένων, οι δείκτες με κεφαλαία
παίρνουν τιμές από {0, 1, . . . , D}, οι δείκτες με μικρά από {0, 1, . . . , D − 1} και η συντεταγμένη
που αντιστοιχεί στο άνυσμα Killing είναι η z2. Η υπόθεση Kaluza–Klein είναι ότι η πολλαπλότητα
έχει τη μορφή M = N × S1, όπου η συντεταγμένη z αντιστοιχεί σε έναν κύκλο μικρής ακτίνας,
σε μια προσπάθεια να ερμηνευθεί το γεγονός της απουσίας πειραματικών δεδομένων για την επι-
πλέον διάσταση. Στα επόμενα δεν χρειάζεται να είμαστε τόσο λεπτομερείς ή να βασιζόμαστε σε
αμφίβολες υποθέσεις· αρκεί ότι η πολλαπλότητα διαμερίζεται με βάση το άνυσμα Killing, με τρόπο
παρόμοιο όπως στη διαμέριση 3 + 1.

Η υπόθεση για τη μετρική είναι της μορφής3:

dŝ2 = ĝMN dx̂M dx̂N = e2αϕ(x)gµν dx
µ dxν + e2βϕ(x)(dz +Aµ(x) dx

µ)2, (F.1)

1Η M θεωρείται ότι είναι fibre bundle επί της N με fibre S1 ∼= U(1), βλέπε Jost 2009, §1.2.4 για λεπτομέρειες.
Άλλος τρόπος να το δει κανείς είναι ότι το άνυσμα Killing ορίζει μονοδιάστατο Lie group G1 και το N είναι το coset
space M/G1.

2Ο συμβολισμός είναι παραδοσιακός και όχι συνεπής, π.χ. ισχύει z = x̂z = x̂D+1.
3Στη θεωρία Kaluza–Klein το βαθμωτό πεδίο ϕ αναπαριστά υποθετικό σωματίδιο γνωστό ως dilaton και το ανυσμα-

τικό Aµ είναι γνωστό ως ανυσματικό πεδίο Kaluza–Klein.
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απ΄ όπου προκύπτουν,

ĝµν = gµν ,

ĝµz = −Aµ,

ĝzz = e2ϕ[(D−3)α−β] + e2ϕα(D−3)AµAµ.

Η απόδειξη της τελευταίας σχέσης δεν είναι τόσο απλή:

ĝzz =
1

det ĝMN
εµ1µ2···µD−1(e2αϕgµ11 + e2βϕAµ1A1)(e

2αϕgµ22 + e2βϕAµ2A2) · · ·

(e2αϕgµD−1D−1 + e2βϕAµD−1AD−1)

=
1

det ĝMN
εµ1µ2···µD−1(e2(D−1)αϕgµ11gµ22 · · · gµD−1D−1 + e2ϕ[β+(D−2)α]Aµ1A1gµ22gµ33

· · · gµD−1D−1 + e2ϕ[β+(D−2)α]Aµ2A2gµ11gµ33 · · · gµD−1D−1 + · · ·
+ e2ϕ[β+(D−2)α]AµD−1AD−1gµ11gµ22 · · · gµD−2D−2)

= e2ϕ[(D−3)α−β] + e2ϕα(D−3)AµAµ,

αφού η εξίσωση gµνAν = Aµ συνεπάγεται

A1 =
1

det gµν

∣∣∣∣∣∣∣∣∣∣∣

A1 A2 · · · AD−1

g21 g22 · · · g2,D−1

g31 g32 · · · g3,D−1
...

... . . . ...
gD−1,1 gD−1,2 · · · gD−1,D−1

∣∣∣∣∣∣∣∣∣∣∣
, κ.ο.κ..

Επίσης προκύπτουν,

ĝµν = e2αϕgµν + e2βϕAµAν ,

ĝµz = e2βϕAµ,

ĝzz = e2βϕ,

det ĝMN = e2ϕ[β+(D−1)α] det gµν .

Η τελευταία σχέση προκύπτει από τις προηγούμενες ως εξής:

det ĝMN = εM1M2···MD ĝM11ĝM22 · · · ĝMDz = εzµ2···µD ĝz1ĝµ22 · · · ĝµDz + εµ1zµ3···µD ĝµ11ĝz2ĝµ33 · · · ĝµDz
+ · · ·+ εµ1µ2···z ĝµ11ĝµ22 · · · ĝzz

= (−1)D−1εµ2µ3···µDe4βϕA1AµD(e
2αϕgµ22 + e2βϕAµ2A2) · · ·

+ (−1)D−2εµ1µ3···µDe4βϕA2AµD(e
2αϕgµ11 + e2βϕAµ1A1) · · ·+ . . .

+ εµ1µ2···µD−1e2βϕ(e2αϕgµ11 + e2βϕAµ1A1) · · ·
= (−1)D−1εµ2µ3···µDe2ϕ[2β+(D−2)α]A1AµDgµ22gµ33 · · · gµD−1D−1

+ (−1)D−2εµ1µ3···µDe2ϕ[2β+(D−2)α]A2AµDgµ11gµ33 · · · gµD−1D−1 + . . .+ e2ϕ[β+(D−1)α] det gµν

+ εµ1µ2µ3···µD−1e2ϕ[2β+(D−2)α](Aµ1A1gµ22gµ33 · · · gµD−1D−1

+Aµ2A2gµ11gµ33 · · · gµD−1D−1 + . . .+AµD−1AD−1gµ11gµ22 · · · gµD−2D−2)

= e2ϕ[β+(D−1)α] det gµν .
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Σε αυτό το σημείο έχει ενδιαφέρον να ελέγξουμε πόσο απλουστεύει τις πράξεις η εισαγωγή ορ-
θοκανονικής βάσης. Ορίζουμε êa ≡ eαϕea, êz ≡ eβϕ(dz + A), ĝMN dx̂M dx̂N ≡ η̂ABê

AêB ,
η̂AB ≡ diag (−1, 1, . . . , 1)︸ ︷︷ ︸

D στοιχεία

. Έχουμε:

ϵ̂ ≡
√
|det ĝMN | dx̂0 ∧ dx̂1 . . . ∧ dz = ê0 ∧ ê1 ∧ · · · ∧ êz = e[(D−1)α+β]ϕe0 ∧ e1 ∧ · · · ∧ (dz +A)

= e[(D−1)α+β]ϕϵ ∧ dz = e[(D−1)α+β]ϕ
√

|det gµν | dx0 ∧ dx1 ∧ · · · ∧ dz,

απ΄ όπου προκύπτει η έκφραση που συνδέει τις δύο ορίζουσες. Παρατηρούμε ότι ο φορμαλισμός
διαφορικών μορφών και ορθοκανονικών βάσεων διευκολύνει εξαιρετικώς τη διαμέριση του χωρο-
χρόνου, εξ ου και η διαδεδομένη χρήση του στο συγκεκριμένο πεδίο.

Για να υπολογίσουμε τη δράσηEinstein–Hilbert, (B.15), πρέπει πρώτα να υπολογίσουμε τη μορφή
καμπυλότητας, η οποία απαιτεί τις εξισώσεις δομής Cartan, (B.14). Έχουμε (F ≡ dA):

dêa = αe−αϕ∂bϕê
b ∧ êa + êb ∧ ωab,

dêz = β∂aϕe
−αϕêa ∧ êz + eϕ(β−2a)

2
Fabêa ∧ êb,

των οποίων η σύγκριση με τις εξισώσεις δομής δείχνει ότι οι μορφές συνοχής είναι:

ω̂za = βe−aϕ∂aϕêz +
eϕ(β−2α)

2
Fa

bê
b,

ω̂ab = ωab + αe−αϕ(∂bϕêa − ∂aϕêb)− eϕ(β−2α)

2
Fabêz,

όπου χρησιμοποιήσαμε την ιδιότητα ω̂ab = −ω̂ba για να υπολογίσουμε τον αντισυμμετρικό όρο
με τις μερικές παραγώγους. Οι εξωτερικές παράγωγοι των προηγουμένων είναι:

dω̂za = βe−2αϕêb ∧ êz[∂b∂aϕ+ (β − α)∂bϕ∂
aϕ]

+
eϕ(β−3α)

2
êc ∧ êb[β∂aϕFcb + (β − α)∂cϕFa

b + ∂cFa
b] +

eϕ(β−2α)

2
Fa

bê
c ∧ ωbc,

dω̂ab = dωab + αe−2αϕ(∂c∂
bϕêc ∧ êa − ∂c∂

aϕêc ∧ êb) + αe−αϕ(∂bϕêc ∧ ωac − ∂aϕêc ∧ ωbc)

− eϕ(β−3α)

2
êc ∧ êz[2(β − α)∂cϕFab + ∂cFab]− e2ϕ(β−2α)

4
FcdFabêc ∧ êd.

Τα υπόλοιπα μέρη της μορφής καμπυλότητας είναι:

ω̂ac ∧ ω̂cz =

(
βe−αϕ∂cϕêz +

eϕ(β−2α)

2
Fc

bê
b

)
∧ [ωac + αe−αϕ(∂cϕê

a − ∂aϕêc)]

+
e2ϕ(β−2α)

4
Fa

cFc
bê
z ∧ êb,

ω̂ac ∧ ω̂cb = ωac ∧

[
ωcb + αe−αϕ(∂bϕê

c − ∂cϕêb)−
eϕ(β−2α)

2
Fc

bê
z

]

+ αe−αϕ(∂cϕê
a − ∂aêc) ∧ (ωcb −

eϕ(β−2α)

2
Fc

bê
z)

+ α2e−2αϕ∂cϕê
a ∧ (∂bϕê

c − ∂cϕêb) + α2e−2αϕ∂aϕ∂cϕêc ∧ êb
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− eϕ(β−2α)

2
Fa

cê
z ∧ [ωcb + αe−αϕ(∂bϕê

c − ∂cϕêb)],

ω̂az ∧ ω̂zb = β
eϕ(β−3α)

2
êc ∧ êz(Fbc∂aϕ−Fa

c∂bϕ) +
e2ϕ(β−2α)

4
Fa

cFbdêd ∧ êc.

Οι μόνες μη μηδενικές συνιστώσες της μορφής καμπυλότητας είναι:

R̂
az

= e−2αϕêz ∧ êb
[
β∂b∂

aϕ+ β(β − 2α)∂bϕ∂
aϕ+

e3ϕ(β−α)

4
Fa

cFc
b

]

− eϕ(β−3α)

2
êc ∧ êb[(β − α)(∂aϕFcb + ∂cϕFa

b) + ∂cϕFa
b]

+ βαe−2αϕ∂cϕ∂cϕê
z ∧ êa

+
αeϕ(β−3α)

2
Fc

b∂cϕê
b ∧ êa − eϕ(β−2α)

2
Fa

bê
c ∧ ωbc

+

(
βe−αϕ∂cϕêz +

eϕ(β−2α)

2
Fc

bê
b

)
∧ ωac,

R̂
ab

= dω̂ab + ω̂ac ∧ ω̂cb = Rab − ωac ∧

(
αe−αϕ∂cϕêb +

e2ϕ(β−2α)

2
Fcbêz

)

+ αe−αϕ∂cϕê
a ∧

(
ωc

b − e2ϕ(β−2α)

2
Fcbêz

)
+ α2e−2αϕ∂cϕê

a ∧ (∂bϕêc − ∂cϕêb)

+ α2e−2αϕ∂aϕ∂cϕêc ∧ êb −
eϕ(β−2α)

2
Fa

cê
z ∧ [ωcb + αe−αϕ(∂bϕêc − ∂cϕêb)]

+ β
eϕ(β−3α)

2
êc ∧ êz(F b

c∂
aϕ−Fa

c∂
bϕ) +

e2ϕ(β−2α)

4
Fa

cFb
dê
d ∧ êc

+ αe−2αϕ(∂c∂
bϕêc ∧ êa − ∂c∂

aϕêc ∧ êb)− e2ϕ(β−2α)

4
FcdFabêc ∧ êd.

Αντικαθιστούμε τα προηγούμενα στη lagrangian της (B.15):

L̂ =
1

(D − 2)!
εA1A2···AD

R̂
A1A2 ∧ êA3 ∧ êA4 ∧ · · · ∧ êAD

=
2

(D − 2)!
εa1za2···aDR̂

a1z ∧ êa3 ∧ êa4 ∧ · · · ∧ êaD +
1

(D − 3)!
εa1a2···aD−1zR̂

a1a2 ∧ êa3 ∧ · · · êaD−1 ∧ êz.

Ο πρώτος όρος είναι:

2

(D − 2)!
εa1za3···aDR̂

a1z ∧ êa3 ∧ êa4 ∧ · · · ∧ êaD

=
2

(D − 2)!
εa1za2···aD

[
e−2αϕêz ∧ êb

(
β∂b∂

a1ϕ+ β(β − 2α)∂bϕ∂
a1ϕ+

e2ϕ(β−α)

4
Fa1

cFc
b

)

+ βαe−2αϕ∂cϕ∂cϕê
z ∧ êa1 + βe−αϕ∂cϕêz ∧ ωa1c

]
∧ êa3 ∧ êa4 ∧ · · · ∧ êaD

=
2

(D − 2)!
εa1za3···aD ê

1 ∧ ê2 ∧ · · · ∧ êz
[
e−2αϕεzba3a4···aD

(
β∂b∂

a1ϕ+ β(β − 2α)∂bϕ∂
a1ϕ
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+
e2ϕ(β−α)

4
Fa1

cFc
b

)
+ βαe−2αϕ∂cϕ∂cϕε

za1a3a4···aD + βe−αϕ∂cϕεzma3a4···aD(ωa1c)m

]

= −2ê1 ∧ ê2 ∧ · · · ∧ êz
[
β∂b∂

bϕ+ β(β − 2α)∂bϕ∂
bϕ+

e2ϕ(β−α)

4
Fb

cFc
b + βα(D − 1)∂bϕ∂

bϕ+ β∂cϕ(ωbc)b

]
= −2e[β+(n−3)α]ϕ

[
β∂b∂

bϕ+ β(β − 2α)∂bϕ∂
bϕ+

e2ϕ(β−α)

4
Fb

cFc
b + βα(D − 1)∂bϕ∂

bϕ

+ β∂cϕ(ωbc)b

]√
|det gµν |dx1 ∧ dx2 ∧ · · · ∧ dxD−1 ∧ dz,

και ο δεύτερος:

1

(D − 3)!
εa1a2···aD−1zR̂

a1a2 ∧ êa3 ∧ êa4 ∧ · · · ∧ êz

=
1

(D − 3)!
εa1a2···an−1z

[
Ra1a2 − αe−αϕ∂cϕωa1c ∧ êa2 + αe−αϕ∂cϕêa1 ∧ ωca2

+ α2e−2αϕ∂cϕê
a1 ∧ (∂a2ϕêc − ∂cϕêa2) + α2e−2αϕ∂a1ϕ∂cϕêc ∧ êa2 +

e2ϕ(β−2α)

4
Fa1

cFa2
dê
d ∧ êc

+ αe−2αϕ(∂c∂
a2ϕêc ∧ êa1 − ∂c∂

a1ϕêc ∧ êa2)− e2ϕ(β−2α)

4
FcdFa1a2 êc ∧ êd

]
∧ êa3 ∧ êa4 ∧ · · · ∧ êaD−1 ∧ êz

=
1

(D − 3)!
εa1a2···aD−1zR

a1a2 ∧ êa3 ∧ êa4 ∧ · · · ∧ êaD−1 ∧ êz +
εa1a2···aD−1z

(D − 3)!

[
− 2αe−αϕ∂cϕωa1c ∧ êa2

+ 2αe−2αϕ∂c∂
a2ϕêc ∧ êa1 + 2α2e−2αϕ∂cϕ∂

a2ϕêa1 ∧ êc − α2e−2αϕ∂cϕ∂
cϕêa1 ∧ êa2

+
e2ϕ(β−2α)

4
(Fa1

cFa2
d + FcdFa1a2)êd ∧ êc

]
∧ êa3 ∧ êa4 ∧ · · · ∧ êD−1 ∧ êz

= eϕ[β+(D−3)α]R
√

|det gµν | dD−1x dz +
1

(D − 3)!

[
− 2αe−αϕ∂cϕ(ωa1c)mε

ma2···aD−1z

+ 2αe−2αϕ∂c∂
a2ϕεca1a3···aD−1z + 2α2e−2αϕ∂cϕ∂

a1ϕεa1ca3···aD−1z − α2e−2αϕ∂cϕ∂
cϕεa1a2···an−1z

+
e2ϕ(β−α)

4
(Fa1

cFa2
d + FcdFa1a2)εdca3a4···an−1z

]
ê1 ∧ ê2 ∧ · · · ∧ ên−1 ∧ êz

= eϕ[β+(D−3)α]R
√

|det gµν | dD−1x dz +
1

(D − 3)!

[
− 2(D − 2)!α∂cϕ(ωmc)m − 2(D − 2)!α∂c∂

cϕ

+ 2(D − 2)!α2∂cϕ∂
cϕ− α2(D − 1)!∂cϕ∂

cϕ+ 2(D − 3)!
e2ϕ(β−α)

4
(F [d

cFc]
d + FcdF [dc])

]
ê1 ∧ ê2 ∧ · · · ∧ êz

=

[
R− 2(D − 2)α

(
∂cϕ(ωmc)m + ∂c∂

cϕ− α∂cϕ∂
cϕ
)
− α2(D − 1)(D − 2)∂cϕ∂

cϕ

− 3e2ϕ(β−α)

4
FcdFcd

]
eϕ[β+(D−3)α]

√
|det gµν | dx1 ∧ dx2 ∧ · · · ∧ dxD−1 ∧ dz.
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Επομένως, η lagrangian γίνεται:

L̂ =
[
R− 2

[
(D − 2)α+ β

]
∂cϕ(ωmc)m −

[
(D − 2)(D − 3)α2 + 2β(β − 2α) + 2αβ(D − 1)

]
∂aϕ∂

aϕ

− 2
[
(D − 2)α+ β

]
∂a∂aϕ− e2ϕ(β−α)

4
FabFab

]
eϕ[β+(D−3)α]

√
|det gµν | dD−1xdz,

η οποία μοιάζει με τη lagrangian Einstein–Hilbert-Maxwell αν εκλείπει το εκθετικό στο στοιχείο
όγκου, δηλαδή για β = −α(D − 3). Επιπλέον, επιθυμητή είναι η κανονικοποίηση του κινητικού
όρου του βαθμωτού πεδίου, επομένως 1/2 = α2(D−2)(D− 3), και παραλείπουμε τους όρους με
απόκλιση λόγῳ συνοριακών συνθηκών, επομένως η τελική μορφή της lagrangian είναι:

L̂ =

R− 1

2
∂aϕ∂

aϕ− e
−ϕ

√
2(D−2)
D−3

4
FabFab

√|det gµν |dD−1xdz. (F.2)

Επειδή κανένα από τα πεδία εξαρτάται από το z, η ολοκλήρωση ως προς dz είναι τετριμμένη και
προκύπτει lagrangian για διάσταση D − 1, D ̸= 3. Μια αφελής κίνηση για να μοιάζει ακόμη πε-
ρισσότερο με την Einstein–Hilbert–Maxwell στη μικρότερη διάσταση θα ήταν να ορίσουμε ϕ ≡ 0,
όμως αυτό είναι ασυνεπές με τις υποθέσεις, όπως αποδεικνύεται από τις εξισώσεις κίνησης· ο μηχα-
νισμός Kaluza–Klein βασίζεται στη σύζευξη των πεδίων dilaton και Kaluza–Klein.

F.2 Διαστατική αναγωγή διαφορικών μορφών

Έστω διαφορική p − 1-μορφή Â. Η αναγωγή της γίνεται εκφράζοντάς την στη μορφή Â(x) ≡
A(x)+χ(x)∧(dz+A(x)), όπουχ είναι p−2-μορφή⁴ καιA το πεδίοKaluza–Klein. Υπάρχουν και
άλλες επιλογές, όμως η συγκεκριμένη επιτρέπει να εκμεταλλευθούμε τη συμμετρία της αναγωγής
της μετρικής, ώστε οι εκφράσεις να προκύψουν απλούστερες.Η μορφή πεδίου δίνεται από τη σχέση:

F̂ ≡ dÂ = dA+ dχ ∧ (dz +A) + χ ∧ dA ≡ F + dχ ∧ (dz + dA),

όπου ορίσαμε F ≡ dA + χ ∧ dA, ώστε να διατηρηθεί η συμμετρία της Kaluza–Klein. Αναπτύσ-
σουμε πάνω στη βάση:

F̂ =
1

p!
F̂A1A2···Ap ê

A1 ∧ êA2 ∧ · · · ∧ êAp

=
1

p!
F̂a1a2···ape

pαϕea1 ∧ ea2 ∧ · · · ∧ eap

+
1

(p− 1)!
F̂a1a2···ap−1ze

[(p−1)α+β]ϕea1 ∧ ea2 ∧ · · · ∧ eap−1 ∧ (dz +A)

≡ 1

p!
Fa1a2···ape

a1 ∧ ea2 ∧ · · · ∧ eap + 1

(p− 1)!
dχa1a2···ap−1e

a1 ∧ ea2 ∧ · · · ∧ eap−1 ∧ (dz +A),

απ΄ όπου προκύπτει F̂a1a2···ap = e−pαϕFa1a2···ap , F̂a1a2···ap−1z = e−ϕ[(p−1)α+β] dχa1a2···ap−1 .
Επομένως, αν έχουμε όρο ⋆(F̂ 2) στη lagrangian, η ανηγμένη μορφή είναι:

⋆(F̂ 2) = ϵ̂F̂ 2 = [e[(D−1−2p)α+β]ϕF 2 + pe[(1+D−2p)α−β]ϕ(∂χ)2]ϵ ∧ dz

= [e(1−p)2αϕF 2 + pe2αϕ(D−p−1)(∂χ)2]ϵ ∧ dz,
(F.3)

όπου ϵ(∂χ)2 ≡ (p− 1)! dχ ∧ ⋆dχ από την (B.6).

⁴Αναπαριστά το υποθετικό σωματίδιο axion για p = 2 στη θεωρία υπερχορδών.
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Παράρτημα G

Υπολογισμοί

Τα δυναμικά που προκύπτουν από τη διαστατική αναγωγή της Kerr–Newman είναι:

φ = −1

2
ln

Σ sin2 θ

R2
,

χ = Φ̃3,

ψ = −Q(a2 + r2) cos θ

R2
,

σ =
1

4
Ma(cos(3θ)− 9 cos θ)− a3[Ma2 cos2 θ + r(Q2 +Mr)] sin4 θ cos θ

R4
.

(G.1)

Το αποτέλεσμα (5.1) στο Garry W. Gibbons, Pang, and C. N. Pope 2013 είναι εσφαλμένως διπλάσιο
του προηγούμενου σ.

Τα δυναμικά που προκύπτουν ύστερα από μετασχηματισμό μαγνήτισης είναι:

φ 7→ −1

2
ln

Σ sin2 θ

HR2
,

H ≡
R2 +H(1)B0 +H(2)B

2
0 +H(3)B

3
0 +H(4)B

4
0

R2
,

H(1) ≡ 2aQr sin2 θ,

H(2) ≡
1

2
Σ sin2 θ +

3

2
Q2(a2 + r2 cos2 θ),

H(3) ≡ −Qa∆
2r

[r2(3− cos2 θ) cos2 θ + a2(1 + cos2 θ)] +
aQ(r2 + a2)(1 + cos2 θ)

2r

+
Q3a[(2r2 + a2) cos2 θ + a2]

2r
,

H(4) ≡
1

16
(r2 + a2)2R2 sin4 θ +

1

4
Ma2r(r2 + a2) sin6 θ +

1

4
Ma2Q2r(cos2−5) sin2 θ cos2 θ

+
1

4
M2a2[r2(cos2 θ − 3)2 cos2 θ + a2(1 + cos2 θ)2] +

1

8
Q2(r2 + a2)(r2 + a2 + a2 sin2 θ) sin2 θ cos2 θ

+
1

16
Q4[r2 cos2 θ + a2(1 + sin2 θ)2] cos2 θ, (G.2)

χ 7→
χ(0) + χ(1)B0 + χ(2)B

2
0 + χ(3)B

3
0

R2H
,

χ(0) ≡ aQr sin2 θ,

χ(1) ≡
1

2
(Σ sin2 θ + 3Q2(a2 + r2 cos2 θ),

χ(2) ≡
3

4
aQr(r2 + a2) sin4 θ +

3

2
aQM [r2(3− cos2 θ) cos2 θ + a2(1 + cos2 θ)]− 3

4
aQ3r sin2 θ cos2 θ,
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χ(3) ≡
1

8
R2(r2 + a2)2 sin4 θ +

1

2
a2Mr(r2 + a2) sin6 θ − 1

2
a2Q2Mr(5− cos2 θ) sin2 θ cos2 θ

+
1

2
a2M2[r2(3− cos2 θ)2 cos2 θ + a2(1 + cos2 θ)2] +

1

4
Q2(r2 + a2)(r2 + a2 + a2 cos2 θ) sin2 θ cos2 θ

+
1

8
Q4[r2 cos2 θ + a2(2− cos2 θ)2] cos2 θ, (G.3)

ψ 7→ −
ψ(0) + ψ(1)B0 + ψ(2)B

2
0

R2H
,

ψ(0) = Q(r2 + a2) cos θ,

ψ(1) = aM [3r2 + a2 − (r2 − a2) cos2 θ] cos θ − aQ2r sin2 θ cos θ,

ψ(2) = −1

4
Q(r2 + a2)2 sin2 θ cos θ + a2QMr sin2 θ cos θ

+ a2(1 + cos2 θ)− 1

4
Q3[(r2 − a2) cos2 θ + 2a2] cos θ − a2(1 + cos2 θ).

(G.4)

Σημειωτέον ότι στο Garry W. Gibbons, Mujtaba, and C. N. Pope 2013, εξ. Β.14 λείπουν ο όρος
−a2(1 + cos2 θ) στο τέλος της προηγουμένης και το μείον στο κλάσμα στο ψ. Το λάθος πρόσημο
δίνει αντίθετο αποτέλεσμα κατά τον υπολογισμό του φορτίου, εξ. (5.4), και στο Garry W. Gibbons,
Pang, and C. N. Pope 2013, υποσημείωση 7 μάλλον προσπάθησαν οι συγγραφείς να υποβαθμίσουν
τη διαφορά ως διαφορά προσανατολισμού των συντεταγμένων, ενώ δεν προκύπτει αυτό από τις
εκφράσεις σε αυτό το άρθρο και στο Garry W. Gibbons, Mujtaba, and C. N. Pope 2013, στα οποία
οι εκφράσεις είναι ίδιες, ενώ προκύπτουν από αυτές λανθασμένα αποτελέσματα.

Από τα προηγούμενα δυναμικά προκύπτει το ω,

ω 7→
ω(0) + ω(1)B0 + ω(2)B

2
0 + ω(3)B

3
0 + ω(4)B

4
0

Σ
,

ω(0) ≡ a(2Mr −Q2),

ω(1) ≡ −2Qr(r2 + a2),

ω(2) ≡ −3

2
aQ2(r2 + a2 +∆cos2 θ),

ω(3) ≡
1

2
Qr(r2 + a2)[r2 − a2 + (r2 + 3a2) cos2 θ] +

1

2
Q3r[(r2 + 3a2) cos2 θ − 2a2]

+ 4QM2a2r − 2a2MQ3 +QM [r4 − a4 + r2(r2 + 3a2) sin2 θ]− 3

2
QMΣ,

ω(4) ≡
1

2
a3M3r(3 + cos4 θ)− 1

16
aQ6 cos4 θ − 1

8
aQ4[r2(2 + sin2 θ) cos2 θ + a2(1 + cos4 θ)]

+
1

16
aQ2(r2 + a2)[r2(1− 6 cos2 θ + 3 cos4 θ)− a2(1 + cos4 θ)]− 1

4
a3M2Q2(3 + cos4 θ)

+
1

4
aM2[r4(3− 6 cos2 θ + cos4 θ) + 2a2r2(3 sin2 θ − 2 cos4 θ)− a4(1 + cos4 θ)]

+
1

8
aMQ4r cos4 θ +

1

4
aMQ2r[2r2(3− cos2 θ) cos2 θ − a2(1− 3 cos2 θ − 2 cos4 θ)]

+
1

8
aMr(r2 + a2)[r2(3 + 6 cos2 θ − cos4 θ)− a2(1− 6 cos2 θ − 2 cos4 θ)]− 1

128
aΣ(12M2 − 7Q2).

(G.5)

Στο Garry W. Gibbons, Mujtaba, and C. N. Pope 2013, εξ. (Β.8) λείπουν ο όρος −3QMΣ/2 στο
ω(3) και ο όρος −aΣ(12M2 − 7Q2)/128 στο ω(4).
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Παράρτημα H

ΚώδικαςMathematica

Το αρχείο που ακολουθεί περιλαμβάνει τον πλήρη κώδικα για το κυρίως μέρος των υπολογισμών
της μαγνητισμένης Kerr–Newman:

H.1 Θεωρία ομάδων

Το αρχείο που ακολουθεί περιλαμβάνει τον κώδικα για τους υπολογισμούς στη θεωρία ομάδων:
.

Ακολουθούν οι κυριότερες συναρτήσεις για τους υπολογισμούς στη θεωρία ομάδων.

commutator[A_, B_] := A.B - B.A;

e[i_, j_] := Normal[SparseArray[{i, j} -> 1, {3,3}]];
(*Weyl basis:Define the matrix with everything zero except for a 1 at (i,j)*)

multiplicationTable[basis_] :=
Outer[LinearSolve[Transpose[Flatten /@ Values[basis]], Flatten[commutator[#1, #2]]] &,
Values@basis, Values@basis, 1].Keys[basis]

(*Basis must be an association*)

adjoint[X_, basis_] := Outer[Normalize[Flatten[#1]]\[Conjugate]

.Normalize[ Flatten[commutator[X, #2]]] &, Values@basis, Values@basis, 1]

CKmetric[basis_] := Outer[Tr[adjoint[#1, basis].adjoint[#2, basis]] &,
Values@basis, Values@basis, 1]

H.2 Απλοποιήσεις

Ακολουθούν οι συναρτήσεις απαραίτητες για τις απλοποιήσεις στους υπολογισμούς, ώστε να
ολοκληρωθούν σε λογικό χρονικό πλαίσιο.

fastConjugate[x_] := Map[Simplify[Conjugate[#]] &, x, {-1}];

Simplify\[CapitalSigma][a_] := Module[{x, y},
Simplify[a /. {(Rotation^2 + r[]^2)^2 -
Rotation^2 (Charge^2 + Rotation^2 - 2 Mass r[] +
r[]^2) Sin[\[Theta][]]^2 -> x,

Csc[\[Theta][]]^2 (Rotation^2 + r[]^2)^2 -

62


(* Content-type: application/vnd.wolfram.mathematica *)

(*** Wolfram Notebook File ***)
(* http://www.wolfram.com/nb *)

(* CreatedBy='Mathematica 10.0' *)

(*CacheID: 234*)
(* Internal cache information:
NotebookFileLineBreakTest
NotebookFileLineBreakTest
NotebookDataPosition[       158,          7]
NotebookDataLength[   8500871,     241222]
NotebookOptionsPosition[   8453801,     239836]
NotebookOutlinePosition[   8454133,     239851]
CellTagsIndexPosition[   8454090,     239848]
WindowFrame->Normal*)

(* Beginning of Notebook Content *)
Notebook[{

Cell[CellGroupData[{
Cell["Ergoregions in magnetised black hole spacetimes", "Title",
 CellChangeTimes->{{3.609316435309902*^9, 3.609316451033554*^9}}],

Cell["The full calculations require more than 5 hours!", "Text",
 CellChangeTimes->{{3.6502673856907997`*^9, 3.6502674051503153`*^9}}],

Cell["Save the Global context\[CloseCurlyQuote]s definitions", "Text",
 CellChangeTimes->{{3.649598024650846*^9, 3.6495980544754667`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"DumpSave", "[", 
  RowBox[{"\"\<~/uoa/master/thesis/state.mx\>\"", ",", "\"\<Global`\>\""}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.649598020331526*^9, 3.649598020333256*^9}, {
  3.649598335910679*^9, 3.649598341019566*^9}}],

Cell[BoxData[
 RowBox[{"{", "\<\"Global`\"\>", "}"}]], "Output",
 CellChangeTimes->{3.6495982490030937`*^9, 3.649598344544815*^9, 
  3.649612289354293*^9, 3.6497708367900553`*^9, 3.650305473173562*^9, 
  3.650575231786504*^9, 3.650736627141501*^9, 3.6507655001965227`*^9, 
  3.650803080304118*^9, 3.653118126946034*^9}]
}, Open  ]],

Cell["Restore them", "Text",
 CellChangeTimes->{{3.6495980737876177`*^9, 3.6495980764037867`*^9}}],

Cell[BoxData[
 RowBox[{"Get", "[", "\"\<~/uoa/master/thesis/state.mx\>\"", "]"}]], "Input",
 CellChangeTimes->{{3.649598070703661*^9, 3.649598070705312*^9}, {
  3.6495983668320312`*^9, 3.6495983762698097`*^9}}],

Cell["The variables of the Global context", "Text",
 CellChangeTimes->{{3.649657819387052*^9, 3.649657835304398*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Names", "[", "\"\<Global`*\>\"", "]"}]], "Input",
 CellChangeTimes->{{3.649657841324616*^9, 3.649657841452215*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"\<\"BL3\"\>", ",", "\<\"BL3\[FormalA]\"\>", 
   ",", "\<\"BL3\[FormalB]\"\>", ",", "\<\"BL3\[FormalC]\"\>", 
   ",", "\<\"BL3\[FormalD]\"\>", ",", "\<\"c\"\>", ",", "\<\"Cd3\"\>", 
   ",", "\<\"Cd3RiemannCd3\"\>", ",", "\<\"Charge\"\>", 
   ",", "\<\"ChristoffelCd3\"\>", ",", "\<\"ChristoffelCd3PDBL3\"\>", 
   ",", "\<\"ChristoffelPDBL3\"\>", ",", "\<\"c$\"\>", ",", "\<\"c$11233\"\>",
    ",", "\<\"c$1643\"\>", ",", "\<\"c$1660\"\>", ",", "\<\"c$6463\"\>", 
   ",", "\<\"c$6489\"\>", ",", "\<\"c$6554\"\>", ",", "\<\"d\"\>", 
   ",", "\<\"d1\"\>", ",", "\<\"d2\"\>", ",", "\<\"d3\"\>", ",", "\<\"d4\"\>",
    ",", "\<\"d5\"\>", ",", "\<\"dA\"\>", ",", "\<\"dBL3\"\>", 
   ",", "\<\"Detg3\"\>", ",", "\<\"Detg3BL3\"\>", ",", "\<\"diBL3\"\>", 
   ",", "\<\"d\[ScriptCapitalA]\"\>", ",", "\<\"d\[Sigma]\"\>", 
   ",", "\<\"d\[Sigma]1\"\>", ",", "\<\"d\[Chi]1\"\>", ",", "\<\"d\[Psi]\"\>",
    ",", "\<\"d\[Psi]1\"\>", ",", "\<\"d$1054\"\>", ",", "\<\"d$1055\"\>", 
   ",", "\<\"d$1056\"\>", ",", "\<\"d$1057\"\>", ",", "\<\"d$1065\"\>", 
   ",", "\<\"d$1066\"\>", ",", "\<\"d$1074\"\>", ",", "\<\"d$1075\"\>", 
   ",", "\<\"d$1076\"\>", ",", "\<\"d$1084\"\>", ",", "\<\"d$1085\"\>", 
   ",", "\<\"d$1086\"\>", ",", "\<\"d$1094\"\>", ",", "\<\"d$1095\"\>", 
   ",", "\<\"d$1096\"\>", ",", "\<\"d$11079\"\>", ",", "\<\"d$11081\"\>", 
   ",", "\<\"d$11165\"\>", ",", "\<\"d$11166\"\>", ",", "\<\"d$11168\"\>", 
   ",", "\<\"d$11169\"\>", ",", "\<\"d$11234\"\>", ",", "\<\"d$11235\"\>", 
   ",", "\<\"d$11236\"\>", ",", "\<\"d$11237\"\>", ",", "\<\"d$11238\"\>", 
   ",", "\<\"d$11239\"\>", ",", "\<\"d$11240\"\>", ",", "\<\"d$11241\"\>", 
   ",", "\<\"d$11242\"\>", ",", "\<\"d$11243\"\>", ",", "\<\"d$11244\"\>", 
   ",", "\<\"d$11245\"\>", ",", "\<\"d$11246\"\>", ",", "\<\"d$11247\"\>", 
   ",", "\<\"d$11248\"\>", ",", "\<\"d$11249\"\>", ",", "\<\"d$11250\"\>", 
   ",", "\<\"d$11251\"\>", ",", "\<\"d$11252\"\>", ",", "\<\"d$11253\"\>", 
   ",", "\<\"d$11254\"\>", ",", "\<\"d$11255\"\>", ",", "\<\"d$11256\"\>", 
   ",", "\<\"d$11257\"\>", ",", "\<\"d$11258\"\>", ",", "\<\"d$11259\"\>", 
   ",", "\<\"d$11260\"\>", ",", "\<\"d$11261\"\>", ",", "\<\"d$11262\"\>", 
   ",", "\<\"d$11263\"\>", ",", "\<\"d$11264\"\>", ",", "\<\"d$11265\"\>", 
   ",", "\<\"d$11266\"\>", ",", "\<\"d$11267\"\>", ",", "\<\"d$11268\"\>", 
   ",", "\<\"d$11269\"\>", ",", "\<\"d$11270\"\>", ",", "\<\"d$11271\"\>", 
   ",", "\<\"d$11272\"\>", ",", "\<\"d$11273\"\>", ",", "\<\"d$11274\"\>", 
   ",", "\<\"d$11275\"\>", ",", "\<\"d$11276\"\>", ",", "\<\"d$11277\"\>", 
   ",", "\<\"d$11278\"\>", ",", "\<\"d$11279\"\>", ",", "\<\"d$11280\"\>", 
   ",", "\<\"d$11281\"\>", ",", "\<\"d$11282\"\>", ",", "\<\"d$11283\"\>", 
   ",", "\<\"d$11284\"\>", ",", "\<\"d$11285\"\>", ",", "\<\"d$11286\"\>", 
   ",", "\<\"d$11287\"\>", ",", "\<\"d$11288\"\>", ",", "\<\"d$11289\"\>", 
   ",", "\<\"d$11290\"\>", ",", "\<\"d$11291\"\>", ",", "\<\"d$11292\"\>", 
   ",", "\<\"d$11293\"\>", ",", "\<\"d$11294\"\>", ",", "\<\"d$11295\"\>", 
   ",", "\<\"d$11296\"\>", ",", "\<\"d$11297\"\>", ",", "\<\"d$11298\"\>", 
   ",", "\<\"d$11299\"\>", ",", "\<\"d$11300\"\>", ",", "\<\"d$11301\"\>", 
   ",", "\<\"d$11302\"\>", ",", "\<\"d$11303\"\>", ",", "\<\"d$11304\"\>", 
   ",", "\<\"d$11305\"\>", ",", "\<\"d$11306\"\>", ",", "\<\"d$11307\"\>", 
   ",", "\<\"d$11308\"\>", ",", "\<\"d$11309\"\>", ",", "\<\"d$11310\"\>", 
   ",", "\<\"d$11311\"\>", ",", "\<\"d$11312\"\>", ",", "\<\"d$11314\"\>", 
   ",", "\<\"d$11315\"\>", ",", "\<\"d$11316\"\>", ",", "\<\"d$11317\"\>", 
   ",", "\<\"d$11319\"\>", ",", "\<\"d$11320\"\>", ",", "\<\"d$11321\"\>", 
   ",", "\<\"d$11322\"\>", ",", "\<\"d$11324\"\>", ",", "\<\"d$11325\"\>", 
   ",", "\<\"d$11326\"\>", ",", "\<\"d$11327\"\>", ",", "\<\"d$11329\"\>", 
   ",", "\<\"d$11330\"\>", ",", "\<\"d$11331\"\>", ",", "\<\"d$11332\"\>", 
   ",", "\<\"d$11334\"\>", ",", "\<\"d$11335\"\>", ",", "\<\"d$11336\"\>", 
   ",", "\<\"d$11337\"\>", ",", "\<\"d$11339\"\>", ",", "\<\"d$11340\"\>", 
   ",", "\<\"d$11341\"\>", ",", "\<\"d$11342\"\>", ",", "\<\"d$11344\"\>", 
   ",", "\<\"d$11345\"\>", ",", "\<\"d$11346\"\>", ",", "\<\"d$11347\"\>", 
   ",", "\<\"d$11349\"\>", ",", "\<\"d$11350\"\>", ",", "\<\"d$11351\"\>", 
   ",", "\<\"d$11352\"\>", ",", "\<\"d$11354\"\>", ",", "\<\"d$11355\"\>", 
   ",", "\<\"d$11356\"\>", ",", "\<\"d$11357\"\>", ",", "\<\"d$11359\"\>", 
   ",", "\<\"d$11360\"\>", ",", "\<\"d$11361\"\>", ",", "\<\"d$11362\"\>", 
   ",", "\<\"d$11364\"\>", ",", "\<\"d$11365\"\>", ",", "\<\"d$11366\"\>", 
   ",", "\<\"d$11367\"\>", ",", "\<\"d$11369\"\>", ",", "\<\"d$11370\"\>", 
   ",", "\<\"d$11371\"\>", ",", "\<\"d$11372\"\>", ",", "\<\"d$11374\"\>", 
   ",", "\<\"d$11375\"\>", ",", "\<\"d$11376\"\>", ",", "\<\"d$11377\"\>", 
   ",", "\<\"d$11379\"\>", ",", "\<\"d$11380\"\>", ",", "\<\"d$11381\"\>", 
   ",", "\<\"d$11382\"\>", ",", "\<\"d$11384\"\>", ",", "\<\"d$11385\"\>", 
   ",", "\<\"d$11386\"\>", ",", "\<\"d$11387\"\>", ",", "\<\"d$11389\"\>", 
   ",", "\<\"d$11390\"\>", ",", "\<\"d$11391\"\>", ",", "\<\"d$11392\"\>", 
   ",", "\<\"d$11394\"\>", ",", "\<\"d$11395\"\>", ",", "\<\"d$11396\"\>", 
   ",", "\<\"d$11397\"\>", ",", "\<\"d$11399\"\>", ",", "\<\"d$11400\"\>", 
   ",", "\<\"d$11401\"\>", ",", "\<\"d$11402\"\>", ",", "\<\"d$11404\"\>", 
   ",", "\<\"d$11405\"\>", ",", "\<\"d$11406\"\>", ",", "\<\"d$11407\"\>", 
   ",", "\<\"d$11409\"\>", ",", "\<\"d$11410\"\>", ",", "\<\"d$11411\"\>", 
   ",", "\<\"d$11412\"\>", ",", "\<\"d$11414\"\>", ",", "\<\"d$11415\"\>", 
   ",", "\<\"d$11416\"\>", ",", "\<\"d$11417\"\>", ",", "\<\"d$11419\"\>", 
   ",", "\<\"d$11420\"\>", ",", "\<\"d$11421\"\>", ",", "\<\"d$11422\"\>", 
   ",", "\<\"d$11424\"\>", ",", "\<\"d$11425\"\>", ",", "\<\"d$11426\"\>", 
   ",", "\<\"d$11427\"\>", ",", "\<\"d$11429\"\>", ",", "\<\"d$11430\"\>", 
   ",", "\<\"d$11431\"\>", ",", "\<\"d$11432\"\>", ",", "\<\"d$11434\"\>", 
   ",", "\<\"d$11435\"\>", ",", "\<\"d$11436\"\>", ",", "\<\"d$11437\"\>", 
   ",", "\<\"d$11439\"\>", ",", "\<\"d$1348\"\>", ",", "\<\"d$1349\"\>", 
   ",", "\<\"d$1350\"\>", ",", "\<\"d$1373\"\>", ",", "\<\"d$1374\"\>", 
   ",", "\<\"d$1375\"\>", ",", "\<\"d$1379\"\>", ",", "\<\"d$1380\"\>", 
   ",", "\<\"d$1381\"\>", ",", "\<\"d$1382\"\>", ",", "\<\"d$14052\"\>", 
   ",", "\<\"d$14054\"\>", ",", "\<\"d$1528\"\>", ",", "\<\"d$1529\"\>", 
   ",", "\<\"d$1530\"\>", ",", "\<\"d$1531\"\>", ",", "\<\"d$1532\"\>", 
   ",", "\<\"d$1586\"\>", ",", "\<\"d$1587\"\>", ",", "\<\"d$1589\"\>", 
   ",", "\<\"d$1590\"\>", ",", "\<\"d$1644\"\>", ",", "\<\"d$1645\"\>", 
   ",", "\<\"d$1646\"\>", ",", "\<\"d$1647\"\>", ",", "\<\"d$1648\"\>", 
   ",", "\<\"d$1649\"\>", ",", "\<\"d$1650\"\>", ",", "\<\"d$1652\"\>", 
   ",", "\<\"d$1653\"\>", ",", "\<\"d$1654\"\>", ",", "\<\"d$1655\"\>", 
   ",", "\<\"d$1657\"\>", ",", "\<\"d$1661\"\>", ",", "\<\"d$1662\"\>", 
   ",", "\<\"d$1663\"\>", ",", "\<\"d$1664\"\>", ",", "\<\"d$1665\"\>", 
   ",", "\<\"d$1666\"\>", ",", "\<\"d$1667\"\>", ",", "\<\"d$1669\"\>", 
   ",", "\<\"d$1670\"\>", ",", "\<\"d$1671\"\>", ",", "\<\"d$1672\"\>", 
   ",", "\<\"d$1674\"\>", ",", "\<\"d$496545\"\>", ",", "\<\"d$496547\"\>", 
   ",", "\<\"d$496572\"\>", ",", "\<\"d$496574\"\>", ",", "\<\"d$496584\"\>", 
   ",", "\<\"d$496586\"\>", ",", "\<\"d$496623\"\>", ",", "\<\"d$496624\"\>", 
   ",", "\<\"d$496625\"\>", ",", "\<\"d$496626\"\>", ",", "\<\"d$496627\"\>", 
   ",", "\<\"d$496628\"\>", ",", "\<\"d$496629\"\>", ",", "\<\"d$496630\"\>", 
   ",", "\<\"d$496631\"\>", ",", "\<\"d$496632\"\>", ",", "\<\"d$496633\"\>", 
   ",", "\<\"d$496634\"\>", ",", "\<\"d$496635\"\>", ",", "\<\"d$496636\"\>", 
   ",", "\<\"d$496637\"\>", ",", "\<\"d$496638\"\>", ",", "\<\"d$496639\"\>", 
   ",", "\<\"d$496640\"\>", ",", "\<\"d$496641\"\>", ",", "\<\"d$496642\"\>", 
   ",", "\<\"d$496643\"\>", ",", "\<\"d$496644\"\>", ",", "\<\"d$496645\"\>", 
   ",", "\<\"d$496646\"\>", ",", "\<\"d$496647\"\>", ",", "\<\"d$496648\"\>", 
   ",", "\<\"d$496649\"\>", ",", "\<\"d$496650\"\>", ",", "\<\"d$496651\"\>", 
   ",", "\<\"d$496652\"\>", ",", "\<\"d$496653\"\>", ",", "\<\"d$496654\"\>", 
   ",", "\<\"d$496655\"\>", ",", "\<\"d$496656\"\>", ",", "\<\"d$496657\"\>", 
   ",", "\<\"d$496658\"\>", ",", "\<\"d$496659\"\>", ",", "\<\"d$496660\"\>", 
   ",", "\<\"d$496661\"\>", ",", "\<\"d$496662\"\>", ",", "\<\"d$496663\"\>", 
   ",", "\<\"d$496664\"\>", ",", "\<\"d$496665\"\>", ",", "\<\"d$496666\"\>", 
   ",", "\<\"d$496667\"\>", ",", "\<\"d$496668\"\>", ",", "\<\"d$496669\"\>", 
   ",", "\<\"d$496670\"\>", ",", "\<\"d$496671\"\>", ",", "\<\"d$496672\"\>", 
   ",", "\<\"d$496673\"\>", ",", "\<\"d$496674\"\>", ",", "\<\"d$496675\"\>", 
   ",", "\<\"d$496676\"\>", ",", "\<\"d$496677\"\>", ",", "\<\"d$496678\"\>", 
   ",", "\<\"d$496679\"\>", ",", "\<\"d$496680\"\>", ",", "\<\"d$496681\"\>", 
   ",", "\<\"d$496682\"\>", ",", "\<\"d$496683\"\>", ",", "\<\"d$496684\"\>", 
   ",", "\<\"d$496685\"\>", ",", "\<\"d$496686\"\>", ",", "\<\"d$496687\"\>", 
   ",", "\<\"d$496688\"\>", ",", "\<\"d$496689\"\>", ",", "\<\"d$496690\"\>", 
   ",", "\<\"d$496691\"\>", ",", "\<\"d$496692\"\>", ",", "\<\"d$496693\"\>", 
   ",", "\<\"d$496694\"\>", ",", "\<\"d$496695\"\>", ",", "\<\"d$496696\"\>", 
   ",", "\<\"d$496697\"\>", ",", "\<\"d$496698\"\>", ",", "\<\"d$496699\"\>", 
   ",", "\<\"d$496700\"\>", ",", "\<\"d$496701\"\>", ",", "\<\"d$496702\"\>", 
   ",", "\<\"d$496703\"\>", ",", "\<\"d$496704\"\>", ",", "\<\"d$496705\"\>", 
   ",", "\<\"d$496706\"\>", ",", "\<\"d$496707\"\>", ",", "\<\"d$496708\"\>", 
   ",", "\<\"d$496710\"\>", ",", "\<\"d$496711\"\>", ",", "\<\"d$496713\"\>", 
   ",", "\<\"d$496714\"\>", ",", "\<\"d$496716\"\>", ",", "\<\"d$496717\"\>", 
   ",", "\<\"d$496719\"\>", ",", "\<\"d$496720\"\>", ",", "\<\"d$496722\"\>", 
   ",", "\<\"d$496723\"\>", ",", "\<\"d$496725\"\>", ",", "\<\"d$496726\"\>", 
   ",", "\<\"d$496728\"\>", ",", "\<\"d$496729\"\>", ",", "\<\"d$496731\"\>", 
   ",", "\<\"d$496732\"\>", ",", "\<\"d$496734\"\>", ",", "\<\"d$496735\"\>", 
   ",", "\<\"d$496737\"\>", ",", "\<\"d$496738\"\>", ",", "\<\"d$496740\"\>", 
   ",", "\<\"d$496741\"\>", ",", "\<\"d$496743\"\>", ",", "\<\"d$496744\"\>", 
   ",", "\<\"d$496746\"\>", ",", "\<\"d$496747\"\>", ",", "\<\"d$496749\"\>", 
   ",", "\<\"d$496750\"\>", ",", "\<\"d$496752\"\>", ",", "\<\"d$496753\"\>", 
   ",", "\<\"d$496755\"\>", ",", "\<\"d$496756\"\>", ",", "\<\"d$496758\"\>", 
   ",", "\<\"d$496759\"\>", ",", "\<\"d$496761\"\>", ",", "\<\"d$496762\"\>", 
   ",", "\<\"d$496764\"\>", ",", "\<\"d$496765\"\>", ",", "\<\"d$496767\"\>", 
   ",", "\<\"d$496768\"\>", ",", "\<\"d$496770\"\>", ",", "\<\"d$496771\"\>", 
   ",", "\<\"d$496773\"\>", ",", "\<\"d$496774\"\>", ",", "\<\"d$496776\"\>", 
   ",", "\<\"d$496777\"\>", ",", "\<\"d$496779\"\>", ",", "\<\"d$496780\"\>", 
   ",", "\<\"d$496782\"\>", ",", "\<\"d$496783\"\>", ",", "\<\"d$496785\"\>", 
   ",", "\<\"d$496786\"\>", ",", "\<\"d$496788\"\>", ",", "\<\"d$496789\"\>", 
   ",", "\<\"d$496791\"\>", ",", "\<\"d$496792\"\>", ",", "\<\"d$496794\"\>", 
   ",", "\<\"d$496795\"\>", ",", "\<\"d$496797\"\>", ",", "\<\"d$496798\"\>", 
   ",", "\<\"d$496800\"\>", ",", "\<\"d$496801\"\>", ",", "\<\"d$496803\"\>", 
   ",", "\<\"d$496804\"\>", ",", "\<\"d$496806\"\>", ",", "\<\"d$496807\"\>", 
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   ",", "\<\"d$987\"\>", ",", "\<\"d$988\"\>", ",", "\<\"d$989\"\>", 
   ",", "\<\"d$990\"\>", ",", "\<\"d$998\"\>", ",", "\<\"d$999\"\>", 
   ",", "\<\"e\"\>", ",", "\<\"E1\"\>", ",", "\<\"E2\"\>", ",", "\<\"E3\"\>", 
   ",", "\<\"E4\"\>", ",", "\<\"E5\"\>", ",", "\<\"E6\"\>", 
   ",", "\<\"EinsteinCd3\"\>", ",", "\<\"epsilong3\"\>", 
   ",", "\<\"etaDownBL3\"\>", ",", "\<\"etaUpBL3\"\>", 
   ",", "\<\"fastConjugate\"\>", ",", "\<\"g3\"\>", ",", "\<\"H\"\>", 
   ",", "\<\"H1\"\>", ",", "\<\"H2\"\>", ",", "\<\"HodgedA\"\>", 
   ",", "\<\"Hodged\[ScriptCapitalA]\"\>", ",", "\<\"i\"\>", 
   ",", "\<\"iBL3\"\>", ",", "\<\"iBL3a\"\>", ",", "\<\"iBL3b\"\>", 
   ",", "\<\"iBL3c\"\>", ",", "\<\"iBL3d\"\>", ",", "\<\"i$\"\>", 
   ",", "\<\"j\"\>", ",", "\<\"j$\"\>", ",", "\<\"KretschmannCd3\"\>", 
   ",", "\<\"M\"\>", ",", "\<\"M3\"\>", ",", "\<\"Mass\"\>", 
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   ",", "\<\"PDBL3g3\"\>", ",", "\<\"PDBL3PDBL3g3\"\>", ",", "\<\"r\"\>", 
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   ",", "\<\"WeylCd3\"\>", ",", "\<\"z\"\>", 
   ",", "\<\"\[ScriptCapitalF]1\"\>", ",", "\<\"\[CapitalDelta]\"\>", 
   ",", "\<\"\[Theta]\"\>", ",", "\<\"\[Sigma]\"\>", 
   ",", "\<\"\[CapitalSigma]\"\>", ",", "\<\"\[Sigma]1\"\>", 
   ",", "\<\"\[Phi]\"\>", ",", "\<\"\[CapitalPhi]0bar\"\>", 
   ",", "\<\"\[Phi]1\"\>", ",", "\<\"\[CapitalPhi]3bar\"\>", 
   ",", "\<\"\[Chi]\"\>", ",", "\<\"\[Chi]1\"\>", ",", "\<\"\[Psi]\"\>", 
   ",", "\<\"\[Psi]1\"\>", ",", "\<\"\[Omega]bar\"\>"}], "}"}]], "Output",
 CellChangeTimes->{3.6533700875759497`*^9}]
}, Closed]],

Cell["\<\
Call ClearSystemCache[] to clear the cache or SetSystemOptions[\
\[OpenCurlyDoubleQuote]CacheOptions\[CloseCurlyDoubleQuote]->{\
\[OpenCurlyDoubleQuote]Symbolic\[CloseCurlyDoubleQuote]->False}] to disable \
it in order to save memory.\
\>", "Text",
 CellChangeTimes->{{3.655016055609675*^9, 3.655016100490951*^9}, {
  3.6550161438512297`*^9, 3.65501621958029*^9}}],

Cell[CellGroupData[{

Cell["Kaluza-Klein reduction", "Subsubtitle",
 CellChangeTimes->{{3.609316538044695*^9, 3.609316559423733*^9}}],

Cell[CellGroupData[{

Cell[BoxData[{
 RowBox[{"<<", "xAct`xCoba`"}], "\[IndentingNewLine]", 
 RowBox[{"<<", "xAct`xTerior`"}], "\[IndentingNewLine]", 
 RowBox[{"<<", "xAct`xPert`"}]}], "Input",
 CellChangeTimes->{{3.609221593396735*^9, 3.609221597420644*^9}, {
  3.61072553398442*^9, 3.610725540558792*^9}, {3.61143710658685*^9, 
  3.611437114989107*^9}}],

Cell[CellGroupData[{

Cell[BoxData["\<\"------------------------------------------------------------\
\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833850404591*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"Package xAct`xPerm`  version \"\>", 
   "\[InvisibleSpace]", "\<\"1.2.3\"\>", "\[InvisibleSpace]", "\<\", \"\>", 
   "\[InvisibleSpace]", 
   RowBox[{"{", 
    RowBox[{"2015", ",", "8", ",", "23"}], "}"}]}],
  SequenceForm["Package xAct`xPerm`  version ", "1.2.3", ", ", {2015, 8, 23}],
  
  Editable->False]], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833850480358*^9}],

Cell[BoxData["\<\"CopyRight (C) 2003-2015, Jose M. Martin-Garcia, under the \
General Public License.\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833850483696*^9}],

Cell[BoxData["\<\"Connecting to external linux executable...\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.6548338508339653`*^9}],

Cell[BoxData["\<\"Connection established.\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833851150597*^9}],

Cell[BoxData["\<\"------------------------------------------------------------\
\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833851210473*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"Package xAct`xTensor`  version \"\>", 
   "\[InvisibleSpace]", "\<\"1.1.2\"\>", "\[InvisibleSpace]", "\<\", \"\>", 
   "\[InvisibleSpace]", 
   RowBox[{"{", 
    RowBox[{"2015", ",", "8", ",", "23"}], "}"}]}],
  SequenceForm[
  "Package xAct`xTensor`  version ", "1.1.2", ", ", {2015, 8, 23}],
  Editable->False]], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833851216488*^9}],

Cell[BoxData["\<\"CopyRight (C) 2002-2015, Jose M. Martin-Garcia, under the \
General Public License.\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833851226301*^9}],

Cell[BoxData["\<\"------------------------------------------------------------\
\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.6548338517282953`*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"Package xAct`xCoba`  version \"\>", 
   "\[InvisibleSpace]", "\<\"0.8.3\"\>", "\[InvisibleSpace]", "\<\", \"\>", 
   "\[InvisibleSpace]", 
   RowBox[{"{", 
    RowBox[{"2015", ",", "8", ",", "23"}], "}"}]}],
  SequenceForm["Package xAct`xCoba`  version ", "0.8.3", ", ", {2015, 8, 23}],
  
  Editable->False]], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.6548338517962418`*^9}],

Cell[BoxData["\<\"CopyRight (C) 2005-2014, David Yllanes and Jose M. \
Martin-Garcia, under the General Public License.\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833851800337*^9}],

Cell[BoxData["\<\"------------------------------------------------------------\
\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833851803574*^9}],

Cell[BoxData["\<\"These packages come with ABSOLUTELY NO WARRANTY; for \
details type Disclaimer[]. This is free software, and you are welcome to \
redistribute it under certain conditions. See the General Public License for \
details.\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833851807132*^9}],

Cell[BoxData["\<\"------------------------------------------------------------\
\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.6548338518101387`*^9}],

Cell[BoxData["\<\"------------------------------------------------------------\
\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833853145485*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"Package xAct`xTerior`  version \"\>", 
   "\[InvisibleSpace]", "\<\"0.9.0\"\>", "\[InvisibleSpace]", "\<\", \"\>", 
   "\[InvisibleSpace]", 
   RowBox[{"{", 
    RowBox[{"2015", ",", "8", ",", "23"}], "}"}]}],
  SequenceForm[
  "Package xAct`xTerior`  version ", "0.9.0", ", ", {2015, 8, 23}],
  Editable->False]], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833853230995*^9}],

Cell[BoxData["\<\"CopyRight (C) 2013, Alfonso Garcia-Parrado Gomez-Lobo and \
Leo C. Stein, under the General Public License.\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833853234846*^9}],

Cell[BoxData["\<\"------------------------------------------------------------\
\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.6548338532390842`*^9}],

Cell[BoxData["\<\"These packages come with ABSOLUTELY NO WARRANTY; for \
details type Disclaimer[]. This is free software, and you are welcome to \
redistribute it under certain conditions. See the General Public License for \
details.\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833853243165*^9}],

Cell[BoxData["\<\"------------------------------------------------------------\
\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833853246718*^9}],

Cell[BoxData["\<\"------------------------------------------------------------\
\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833853344339*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"Package xAct`xPert`  version \"\>", 
   "\[InvisibleSpace]", "\<\"1.0.5\"\>", "\[InvisibleSpace]", "\<\", \"\>", 
   "\[InvisibleSpace]", 
   RowBox[{"{", 
    RowBox[{"2014", ",", "9", ",", "28"}], "}"}]}],
  SequenceForm["Package xAct`xPert`  version ", "1.0.5", ", ", {2014, 9, 28}],
  
  Editable->False]], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833853350095*^9}],

Cell[BoxData["\<\"CopyRight (C) 2005-2015, David Brizuela, Jose M. \
Martin-Garcia and Guillermo A. Mena Marugan, under the General Public \
License.\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833853356494*^9}],

Cell[BoxData["\<\"------------------------------------------------------------\
\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.6548338533603897`*^9}],

Cell[BoxData["\<\"These packages come with ABSOLUTELY NO WARRANTY; for \
details type Disclaimer[]. This is free software, and you are welcome to \
redistribute it under certain conditions. See the General Public License for \
details.\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833853364747*^9}],

Cell[BoxData["\<\"------------------------------------------------------------\
\"\>"], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.65483385336854*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** Variable \"\>", "\[InvisibleSpace]", "$CovDFormat", 
   "\[InvisibleSpace]", "\<\" changed from \"\>", 
   "\[InvisibleSpace]", "\<\"Prefix\"\>", "\[InvisibleSpace]", "\<\" to \"\>",
    "\[InvisibleSpace]", "\<\"Postfix\"\>"}],
  SequenceForm[
  "** Variable ", xAct`xTensor`$CovDFormat, " changed from ", "Prefix", 
   " to ", "Postfix"],
  Editable->False]], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833853372591*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** Option \"\>", "\[InvisibleSpace]", "AllowUpperDerivatives", 
   "\[InvisibleSpace]", "\<\" of \"\>", "\[InvisibleSpace]", "ContractMetric",
    "\[InvisibleSpace]", "\<\" changed from \"\>", "\[InvisibleSpace]", 
   "False", "\[InvisibleSpace]", "\<\" to \"\>", "\[InvisibleSpace]", "True"}],
  SequenceForm[
  "** Option ", xAct`xTensor`AllowUpperDerivatives, " of ", 
   xAct`xTensor`ContractMetric, " changed from ", False, " to ", True],
  Editable->False]], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833853376906*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** Option \"\>", "\[InvisibleSpace]", "MetricOn", 
   "\[InvisibleSpace]", "\<\" of \"\>", "\[InvisibleSpace]", "MakeRule", 
   "\[InvisibleSpace]", "\<\" changed from \"\>", "\[InvisibleSpace]", "None",
    "\[InvisibleSpace]", "\<\" to \"\>", "\[InvisibleSpace]", "All"}],
  SequenceForm[
  "** Option ", xAct`xTensor`MetricOn, " of ", xAct`xTensor`MakeRule, 
   " changed from ", None, " to ", All],
  Editable->False]], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.654833853381155*^9}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** Option \"\>", "\[InvisibleSpace]", "ContractMetrics", 
   "\[InvisibleSpace]", "\<\" of \"\>", "\[InvisibleSpace]", "MakeRule", 
   "\[InvisibleSpace]", "\<\" changed from \"\>", "\[InvisibleSpace]", 
   "False", "\[InvisibleSpace]", "\<\" to \"\>", "\[InvisibleSpace]", "True"}],
  SequenceForm[
  "** Option ", xAct`xTensor`ContractMetrics, " of ", xAct`xTensor`MakeRule, 
   " changed from ", False, " to ", True],
  Editable->False]], "Print",
 CellChangeTimes->{
  3.609221601217476*^9, 3.609316587990527*^9, 3.609321011629334*^9, 
   3.609321361079017*^9, 3.609321590048394*^9, 3.609331367999743*^9, 
   3.609399540248121*^9, 3.609399596472278*^9, 3.609403602693712*^9, 
   3.609403967011907*^9, 3.609404149713151*^9, 3.610177965763115*^9, 
   3.610690038308707*^9, 3.610725544769386*^9, 3.610732200389202*^9, 
   3.610744927784928*^9, 3.610745687147031*^9, 3.610746543702561*^9, 
   3.6107474255109*^9, 3.610748194648317*^9, {3.610749396351225*^9, 
   3.610749420063295*^9}, 3.610753262150721*^9, 3.61075461656104*^9, 
   3.610755931744485*^9, 3.610762452464534*^9, 3.610762699224453*^9, 
   3.61129848337726*^9, 3.61143636174004*^9, 3.611437116746665*^9, 
   3.611438200718904*^9, 3.611438682475785*^9, 3.611438789230864*^9, 
   3.611440231212724*^9, 3.611440465473193*^9, 3.611441141541118*^9, 
   3.611441293065057*^9, 3.611441816048732*^9, 3.611441849032572*^9, 
   3.6404977587338247`*^9, 3.6405023562192783`*^9, 3.640502970987537*^9, 
   3.640503336132634*^9, 3.640504375307376*^9, 3.640504966665769*^9, 
   3.640505246984294*^9, 3.640505481756863*^9, 3.6405469406275167`*^9, 
   3.640549539098666*^9, 3.6405503379597397`*^9, 3.640550824223077*^9, 
   3.640550858774724*^9, 3.640595966359807*^9, 3.647003869816415*^9, 
   3.647061353429142*^9, 3.647146479581274*^9, 3.647339154332464*^9, 
   3.647355233200499*^9, 3.647401880588694*^9, 3.6474828154325438`*^9, 
   3.647551356223835*^9, 3.647553702034821*^9, 3.647576507502446*^9, 
   3.647626020685498*^9, 3.647662731655023*^9, 3.647712014707343*^9, 
   3.64775931256352*^9, 3.647785704286173*^9, 3.647793731161255*^9, 
   3.647805053958568*^9, 3.6478365587245626`*^9, 3.647925219077483*^9, 
   3.648007060981021*^9, 3.64809463480252*^9, 3.648135108547882*^9, 
   3.648140162403037*^9, 3.648142400666602*^9, 3.64815299632021*^9, 
   3.648234458413251*^9, 3.648430142053472*^9, 3.64854686196323*^9, 
   3.648602266249061*^9, 3.648702063105032*^9, 3.648787421713429*^9, 
   3.648873142680167*^9, 3.6488732283303556`*^9, 3.648951336262661*^9, 
   3.649041983956005*^9, 3.649126473208152*^9, 3.649221267247801*^9, 
   3.649387694705119*^9, 3.6494708062315702`*^9, 3.649479361466165*^9, 
   3.6494794638103*^9, 3.649568946493443*^9, {3.64965453105364*^9, 
   3.649654551448848*^9}, 3.649745928985169*^9, 3.6501884813436604`*^9, 
   3.650246308249117*^9, 3.6503296182104*^9, 3.6503296757054243`*^9, 
   3.650419423819364*^9, 3.65051460019672*^9, 3.650629387883915*^9, 
   3.6507659669751263`*^9, 3.6509453044627447`*^9, 3.651371318689446*^9, 
   3.65284067227435*^9, 3.652855054505302*^9, 3.653099226986299*^9, 
   3.653194637877699*^9, 3.653277386248189*^9, 3.653370064024178*^9, 
   3.6533701618505783`*^9, 3.653551679393834*^9, 3.653649031297538*^9, 
   3.653724169909878*^9, 3.653878951819767*^9, 3.653985976794621*^9, 
   3.654001965021098*^9, 3.654055777027727*^9, 3.654145451069833*^9, 
   3.6544832323979063`*^9, 3.6546737471536617`*^9, 3.654752555654398*^9, 
   3.6548338533854427`*^9}]
}, Open  ]]
}, Open  ]],

Cell["Report timings over 1 second", "Text",
 CellChangeTimes->{{3.6473482505290527`*^9, 3.6473482594765263`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[{
 RowBox[{"<<", "xAct`ShowTime1`"}], "\[IndentingNewLine]", 
 RowBox[{"$ShowTimeThreshold", "=", "1"}]}], "Input",
 CellChangeTimes->{{3.647348262193252*^9, 3.647348279804618*^9}}],

Cell[BoxData["1"], "Output",
 CellChangeTimes->{
  3.647348281555341*^9, 3.647355240334838*^9, 3.647401889086954*^9, 
   3.647482824010746*^9, 3.647551381852702*^9, 3.64755370469683*^9, 
   3.647576513630806*^9, 3.64762602856688*^9, 3.6476700010804033`*^9, 
   3.647712038595735*^9, 3.647759361165407*^9, 3.647785823366558*^9, 
   3.6477937355076714`*^9, 3.64780505772754*^9, 3.647836814308037*^9, 
   3.647925227505891*^9, 3.648021597672378*^9, 3.648094852172799*^9, 
   3.648135110917647*^9, 3.648140166104909*^9, 3.6481424062877703`*^9, 
   3.648152998491887*^9, 3.6482344635578127`*^9, 3.648430147759836*^9, 
   3.648546865332993*^9, 3.6486022696833563`*^9, 3.648702066729287*^9, 
   3.648787433864355*^9, 3.648873146866243*^9, 3.648873233609665*^9, 
   3.648951340502028*^9, 3.649041986911578*^9, 3.649126476914155*^9, 
   3.6492212695405893`*^9, 3.64938769766961*^9, 3.649470831047662*^9, 
   3.649479366886958*^9, 3.649479501079815*^9, 3.6495689496939697`*^9, 
   3.649654559047785*^9, 3.6497459425478067`*^9, 3.650188484635888*^9, 
   3.65024633384757*^9, 3.650331809496249*^9, 3.650419432061652*^9, 
   3.6505146040086937`*^9, 3.65062939118049*^9, 3.650765969584509*^9, 
   3.650945307119231*^9, 3.651371563437028*^9, 3.6528407109346533`*^9, 
   3.652855057475926*^9, 3.653099229774089*^9, 3.653194644259941*^9, 
   3.653277389015849*^9, 3.653370074610375*^9, 3.653370167439682*^9, 
   3.65355168304758*^9, 3.653649035528872*^9, 3.653724175815864*^9, 
   3.653878972094858*^9, 3.653985979792801*^9, {3.654001943966517*^9, 
   3.654001967227697*^9}, 3.65405578180827*^9, 3.654145456023672*^9, 
   3.654483235391605*^9, 3.654673749527646*^9, 3.654752558274629*^9, 
   3.6548338539342337`*^9}]
}, Open  ]],

Cell["Deactivate info messages in both xTensor and xCoba", "Text",
 CellChangeTimes->{{3.609403669290995*^9, 3.609403685674568*^9}, {
  3.609403796948887*^9, 3.609403854892757*^9}}],

Cell[CellGroupData[{

Cell[BoxData[{
 RowBox[{
  RowBox[{"$DefInfoQ", "=", "False"}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"$CVVerbose", "=", "False"}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"$CovDFormat", "=", "\"\<Prefix\>\""}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"$xCobaCacheVerbose", "=", "False"}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{"SetOptions", "[", 
  RowBox[{"MetricCompute", ",", 
   RowBox[{"Verbose", "\[Rule]", "True"}], ",", 
   RowBox[{"Parallelize", "\[Rule]", "True"}]}], "]"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"$LargeComponentSize", "=", "5000"}], ";"}], " "}]}], "Input",
 CellChangeTimes->{{3.60940386205652*^9, 3.609403883081205*^9}, {
  3.6405008996510763`*^9, 3.6405009130446863`*^9}, {3.647348293685684*^9, 
  3.6473483279477167`*^9}, {3.64755139960918*^9, 3.647551401419044*^9}, {
  3.647553708624351*^9, 3.647553710234872*^9}, {3.649590366558449*^9, 
  3.649590376564003*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"CVSimplify", "\[RuleDelayed]", "$CVSimplify"}], ",", 
   RowBox[{"Verbose", "\[Rule]", "True"}], ",", 
   RowBox[{"Parallelize", "\[Rule]", "True"}]}], "}"}]], "Output",
 CellChangeTimes->CompressedData["
1:eJwV0V9Ik2EYBfBpGXOYoJa2ikjCudCtLS2nmfXqMlNR+4g1mSMdbaCpyVhz  "]]
}, Open  ]],

Cell["We define a product manifold (I love xAct!)", "Text",
 CellChangeTimes->{{3.610744595143536*^9, 3.610744608681401*^9}}],

Cell[BoxData[
 RowBox[{"DefManifold", "[", 
  RowBox[{"M4", ",", "4", ",", 
   RowBox[{"{", 
    RowBox[{"\[Mu]", ",", "\[Nu]", ",", "\[Rho]", ",", "\[Sigma]"}], "}"}]}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.610744692219875*^9, 3.610744718953434*^9}, {
  3.610744989004042*^9, 3.610744989238192*^9}, {3.610748040842063*^9, 
  3.610748053111717*^9}}],

Cell["\<\
This is the U(1) manifold, also the orbits of the Killing vector\
\>", "Text",
 CellChangeTimes->{{3.610744807984876*^9, 3.610744881627425*^9}}],

Cell[BoxData[{
 RowBox[{"DefManifold", "[", 
  RowBox[{"M1", ",", "1", ",", 
   RowBox[{"{", 
    RowBox[{"z1", ",", "z2", ",", "z3", ",", "z4"}], "}"}]}], "]"}], "\n", 
 RowBox[{"DefManifold", "[", 
  RowBox[{"M5", ",", 
   RowBox[{"{", 
    RowBox[{"M4", ",", "M1"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
    "\[CapitalMu]", ",", "\[CapitalNu]", ",", "\[CapitalRho]", ",", 
     "\[CapitalSigma]", ",", "\[CapitalTau]"}], "}"}]}], "]"}], "\n", 
 RowBox[{"DefMetric", "[", 
  RowBox[{
   RowBox[{"-", "1"}], ",", 
   RowBox[{"g4", "[", 
    RowBox[{
     RowBox[{"-", "\[Mu]"}], ",", 
     RowBox[{"-", "\[Nu]"}]}], "]"}], ",", "Cd4", ",", 
   RowBox[{"PrintAs", "\[Rule]", "\"\<g\>\""}], ",", 
   RowBox[{"SymbolOfCovD", "\[Rule]", 
    RowBox[{"{", 
     RowBox[{"\"\<;\>\"", ",", "\"\<\[Del]\>\""}], "}"}]}]}], "]"}], "\n", 
 RowBox[{"DefMetric", "[", 
  RowBox[{"1", ",", 
   RowBox[{"g1", "[", 
    RowBox[{
     RowBox[{"-", "z1"}], ",", 
     RowBox[{"-", "z2"}]}], "]"}], ",", "Cd1", ",", 
   RowBox[{"FlatMetric", "\[Rule]", "True"}]}], "]"}], "\n", 
 RowBox[{"DefTensor", "[", 
  RowBox[{
   RowBox[{"r", "[", "]"}], ",", "M4"}], "]"}], "\n", 
 RowBox[{"DefTensor", "[", 
  RowBox[{
   RowBox[{"w", "[", "]"}], ",", "M1"}], "]"}], "\n", 
 RowBox[{"DefProductMetric", "[", 
  RowBox[{
   RowBox[{"g5", "[", 
    RowBox[{
     RowBox[{"-", "\[CapitalMu]"}], ",", 
     RowBox[{"-", "\[CapitalNu]"}]}], "]"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"TangentM4", ",", 
       RowBox[{"r", "[", "]"}]}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"TangentM1", ",", 
       RowBox[{"w", "[", "]"}]}], "}"}]}], "}"}], ",", "Cd5", ",", 
   RowBox[{
   "PrintAs", "\[Rule]", "\"\<\!\(\*OverscriptBox[\(g\), \(^\)]\)\>\""}], ",", 
   RowBox[{"SymbolOfCovD", "\[Rule]", 
    RowBox[{"{", 
     RowBox[{
     "\"\<|\>\"", ",", "\"\<\!\(\*OverscriptBox[\(\[Del]\), \(^\)]\)\>\""}], 
     "}"}]}]}], "]"}]}], "Input",
 CellChangeTimes->{{3.610744740043591*^9, 3.610744755411422*^9}, {
   3.610744992913011*^9, 3.610744993037408*^9}, {3.610747371651949*^9, 
   3.610747378634087*^9}, 3.610753291912443*^9, 3.611438293902239*^9}],

Cell["\<\
The following hangs for some reason, perhaps the manifold of dimension 1 wasn\
\[CloseCurlyQuote]t expected\
\>", "Text",
 CellChangeTimes->{{3.610746776917771*^9, 3.610746799655904*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ExpandProductMetric", "[", 
  RowBox[{
   RowBox[{"g5", "[", 
    RowBox[{
     RowBox[{"-", "A"}], ",", 
     RowBox[{"-", "B"}]}], "]"}], ",", "g5"}], "]"}]], "Input",
 CellChangeTimes->{{3.610745855647436*^9, 3.610745889635581*^9}, {
  3.610745932653916*^9, 3.61074594247609*^9}, {3.610746029462385*^9, 
  3.610746036950266*^9}, {3.610746083174654*^9, 3.610746129220088*^9}}],

Cell[BoxData["$Aborted"], "Output",
 CellChangeTimes->{{3.61074587659143*^9, 3.610745890249803*^9}, {
   3.610746025241024*^9, 3.610746037608824*^9}, 3.610746106928106*^9, 
   3.610746297212496*^9, 3.61074677052493*^9, 3.610747628619996*^9}]
}, Open  ]],

Cell[BoxData[{
 RowBox[{
  RowBox[{
   RowBox[{"SignatureOfMetric", "@", "g5"}], "^=", 
   RowBox[{"{", 
    RowBox[{"4", ",", "1", ",", "0"}], "}"}]}], ";"}], "\n", 
 RowBox[{
  RowBox[{
   RowBox[{"SlotsOfTensor", "@", "epsilong5"}], " ", "^=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"-", "TangentM5"}], ",", 
     RowBox[{"-", "TangentM5"}], ",", 
     RowBox[{"-", "TangentM5"}], ",", 
     RowBox[{"-", "TangentM5"}], ",", 
     RowBox[{"-", "TangentM5"}]}], "}"}]}], ";"}], "\n", 
 RowBox[{
  RowBox[{
   RowBox[{"SymmetryGroupOfTensor", "@", 
    RowBox[{"epsilong5", "[", 
     RowBox[{
     "\[CapitalMu]_", ",", "\[CapitalNu]_", ",", "\[CapitalRho]_", ",", 
      "\[CapitalSigma]_", ",", "\[CapitalTau]_"}], "]"}]}], "^=", 
   RowBox[{"Antisymmetric", "[", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"1", ",", "2", ",", "3", ",", "4", ",", "5"}], "}"}], ",", 
     "Cycles"}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"SlotsOfTensor", "@", "epsilong4"}], "^=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"-", "TangentM4"}], ",", 
     RowBox[{"-", "TangentM4"}], ",", 
     RowBox[{"-", "TangentM4"}], ",", 
     RowBox[{"-", "TangentM4"}]}], "}"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{
   RowBox[{"SymmetryGroupOfTensor", "@", 
    RowBox[{"epsilong4", "[", 
     RowBox[{"\[Mu]_", ",", "\[Nu]_", ",", "\[Rho]_", ",", "\[Sigma]_"}], 
     "]"}]}], "^=", 
   RowBox[{"Antisymmetric", "[", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"1", ",", "2", ",", "3", ",", "4"}], "}"}], ",", "Cycles"}], 
    "]"}]}], ";"}]}], "Input",
 CellChangeTimes->{{3.610738322892459*^9, 3.610738349789945*^9}, {
  3.610747873876682*^9, 3.610747877197975*^9}, {3.610747909595652*^9, 
  3.610747910680309*^9}, {3.610762721027988*^9, 3.610762736031098*^9}, {
  3.611309259613991*^9, 3.611309312834956*^9}, {3.611309399615609*^9, 
  3.611309436135173*^9}}],

Cell[CellGroupData[{

Cell[BoxData[{
 RowBox[{"DefVBundle", "[", 
  RowBox[{"VB5", ",", "M5", ",", "5", ",", 
   RowBox[{"{", 
    RowBox[{"A", ",", "B", ",", "C", ",", "D", ",", "F"}], "}"}]}], 
  "]"}], "\n", 
 RowBox[{"DefVBundle", "[", 
  RowBox[{"VB4", ",", "M4", ",", "4", ",", 
   RowBox[{"{", 
    RowBox[{"a", ",", "b", ",", "c", ",", "d"}], "}"}]}], "]"}]}], "Input",
 CellChangeTimes->{{3.610732594560149*^9, 3.61073267011317*^9}, {
   3.610747990561121*^9, 3.610748003300158*^9}, 3.610748145683256*^9, {
   3.610748334690736*^9, 3.610748335729685*^9}, {3.610753336458448*^9, 
   3.610753357716543*^9}}],

Cell[BoxData[
 RowBox[{
  StyleBox[
   RowBox[{"ValidateSymbol", "::", "used"}], "MessageName"], ":", 
  " ", "\<\"Symbol \[NoBreak]\\!\\(\\\"A\\\"\\)\[NoBreak] is already used \
\[NoBreak]\\!\\(\\\"as a tensor\\\"\\)\[NoBreak].\"\>"}]], "Message", "MSG",
 CellChangeTimes->{3.610753361358205*^9, 3.610754650102353*^9, 
  3.610755981627714*^9, 3.610762472639648*^9, 3.610762742455463*^9, 
  3.611311461657559*^9}],

Cell[BoxData[
 RowBox[{
  StyleBox[
   RowBox[{"ValidateSymbol", "::", "used"}], "MessageName"], ":", 
  " ", "\<\"Symbol \[NoBreak]\\!\\(\\\"a\\\"\\)\[NoBreak] is already used \
\[NoBreak]\\!\\(\\\"as a tensor\\\"\\)\[NoBreak].\"\>"}]], "Message", "MSG",
 CellChangeTimes->{3.610753361358205*^9, 3.610754650102353*^9, 
  3.610755981627714*^9, 3.610762472639648*^9, 3.610762742455463*^9, 
  3.611311462123356*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"DefCovD", "[", 
  RowBox[{
   RowBox[{"cdv5", "[", 
    RowBox[{"-", "A"}], "]"}], ",", "VB5", ",", 
   RowBox[{"{", 
    RowBox[{
    "\"\<|\>\"", ",", 
     "\"\<\!\(\*OverscriptBox[\(\[ScriptCapitalD]\), \(^\)]\)\>\""}], "}"}]}],
   "]"}]], "Input",
 CellChangeTimes->{{3.610732684894829*^9, 3.610732741666423*^9}, {
  3.610733107256513*^9, 3.610733113030755*^9}, {3.610748646038328*^9, 
  3.610748665755579*^9}, {3.610749520354117*^9, 3.610749520649818*^9}}],

Cell[BoxData[
 RowBox[{
  StyleBox[
   RowBox[{"DefCovD", "::", "error"}], "MessageName"], ":", 
  " ", "\<\"\[NoBreak]\\!\\(\\\"Index of non-tangent \
vbundle.\\\"\\)\[NoBreak]\"\>"}]], "Message", "MSG",
 CellChangeTimes->{3.610749501260114*^9}]
}, Open  ]],

Cell[BoxData[{
 RowBox[{"DefBasis", "[", 
  RowBox[{"vielbein", ",", "TangentM5", ",", 
   RowBox[{"{", 
    RowBox[{"0", ",", "1", ",", "2", ",", "3", ",", "4"}], "}"}], ",", 
   RowBox[{"BasisColor", "\[Rule]", "Green"}]}], "]"}], "\n", 
 RowBox[{"DefBasis", "[", 
  RowBox[{"vierbein", ",", "TangentM4", ",", 
   RowBox[{"{", 
    RowBox[{"0", ",", "1", ",", "2", ",", "3"}], "}"}], ",", 
   RowBox[{"BasisColor", "\[Rule]", "Blue"}]}], "]"}]}], "Input",
 CellChangeTimes->{{3.610741038619427*^9, 3.610741041392172*^9}, {
   3.610741088395537*^9, 3.610741156251257*^9}, {3.610744155658222*^9, 
   3.610744201575267*^9}, {3.610748405330427*^9, 3.610748407175706*^9}, 
   3.610748743011205*^9, {3.610749152545995*^9, 3.61074915948034*^9}, {
   3.610753177896243*^9, 3.61075318411754*^9}, 3.610753370100579*^9, {
   3.610753952019439*^9, 3.610753960032359*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"PDvielbein", "[", 
   RowBox[{"-", "a"}], "]"}], "[", 
  RowBox[{"T", "[", 
   RowBox[{
    RowBox[{"-", "b"}], ",", 
    RowBox[{"-", "c"}]}], "]"}], "]"}]], "Input",
 CellChangeTimes->{{3.610741221562731*^9, 3.610741257424981*^9}, {
  3.610748854964525*^9, 3.610748869702216*^9}}],

Cell[BoxData[
 InterpretationBox[
  StyleBox[
   RowBox[{
    SubscriptBox[
     StyleBox["\[ScriptCapitalD]",
      FontColor->RGBColor[0., 1., 0.]], "a"], "T", "[", 
    RowBox[{
     RowBox[{"-", "b"}], ",", 
     RowBox[{"-", "c"}]}], "]"}],
   ShowAutoStyles->False,
   AutoSpacing->False],
  $CellContext`PDvielbein[-physics`a][
   $CellContext`T[-physics`b, -$CellContext`c]],
  Editable->False]], "Output",
 CellChangeTimes->{{3.610741237551431*^9, 3.610741267554848*^9}, {
   3.61074886130294*^9, 3.610748871765652*^9}, 3.610749187097021*^9, 
   3.610754664354587*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{"DefChart", "[", 
  RowBox[{"chart4", ",", "M4", ",", 
   RowBox[{"{", 
    RowBox[{"0", ",", "1", ",", "2", ",", "3"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"x0", "[", "]"}], ",", 
     RowBox[{"x1", "[", "]"}], ",", 
     RowBox[{"x2", "[", "]"}], ",", 
     RowBox[{"x3", "[", "]"}]}], "}"}], ",", 
   RowBox[{"ChartColor", "\[Rule]", "Red"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.610755470389462*^9, 3.61075551052113*^9}}],

Cell[BoxData[
 RowBox[{"DefChart", "[", 
  RowBox[{"chart5", ",", "M5", ",", 
   RowBox[{"{", 
    RowBox[{"0", ",", "1", ",", "2", ",", "3", ",", "4"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"x0", "[", "]"}], ",", 
     RowBox[{"x1", "[", "]"}], ",", 
     RowBox[{"x2", "[", "]"}], ",", 
     RowBox[{"x3", "[", "]"}], ",", 
     RowBox[{"x4", "[", "]"}]}], "}"}], ",", 
   RowBox[{"ChartColor", "\[Rule]", "Red"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.609400859607304*^9, 3.609400883192279*^9}, {
   3.609400914243151*^9, 3.609400935578695*^9}, {3.609401072394583*^9, 
   3.609401083448776*^9}, {3.610742263349432*^9, 3.610742281218561*^9}, {
   3.610742311534941*^9, 3.610742321935145*^9}, {3.610748914780792*^9, 
   3.610748933204738*^9}, {3.610749007623664*^9, 3.610749009294646*^9}, {
   3.610749200951504*^9, 3.610749203688068*^9}, {3.610753203549429*^9, 
   3.610753206808653*^9}, {3.610753384917856*^9, 3.610753415835631*^9}, {
   3.610753967201736*^9, 3.610753976885718*^9}, {3.610754674059925*^9, 
   3.610754674521052*^9}, 3.610755482871917*^9}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{
    RowBox[{
     RowBox[{"dx", "[", "M4", "]"}], "[", 
     RowBox[{"{", 
      RowBox[{"0", ",", "chart4"}], "}"}], "]"}], "\[Rule]", 
    RowBox[{"Diff", "@", 
     RowBox[{"x0", "[", "]"}]}]}], ",", 
   RowBox[{
    RowBox[{
     RowBox[{"dx", "[", "M4", "]"}], "[", 
     RowBox[{"{", 
      RowBox[{"1", ",", "chart4"}], "}"}], "]"}], "\[Rule]", 
    RowBox[{"Diff", "@", 
     RowBox[{"x1", "[", "]"}]}]}], ",", 
   RowBox[{
    RowBox[{
     RowBox[{"dx", "[", "M4", "]"}], "[", 
     RowBox[{"{", 
      RowBox[{"2", ",", "chart4"}], "}"}], "]"}], "\[Rule]", 
    RowBox[{"Diff", "@", 
     RowBox[{"x2", "[", "]"}]}]}], ",", 
   RowBox[{
    RowBox[{
     RowBox[{"dx", "[", "M4", "]"}], "[", 
     RowBox[{"{", 
      RowBox[{"3", ",", "chart4"}], "}"}], "]"}], "\[Rule]", 
    RowBox[{"Diff", "@", 
     RowBox[{"x3", "[", "]"}]}]}]}], "}"}]], "Input",
 CellChangeTimes->{{3.610755541890112*^9, 3.610755650698085*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["0",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M4][{0, $CellContext`chart4}],
     Editable->False], "\[Rule]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x0",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x0[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x0[], xAct`xTensor`PD],
     Editable->False]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["1",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
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       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M4][{1, $CellContext`chart4}],
     Editable->False], "\[Rule]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x1",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x1[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x1[], xAct`xTensor`PD],
     Editable->False]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["2",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M4][{2, $CellContext`chart4}],
     Editable->False], "\[Rule]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x2",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x2[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x2[], xAct`xTensor`PD],
     Editable->False]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["3",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M4][{3, $CellContext`chart4}],
     Editable->False], "\[Rule]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x3",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x3[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x3[], xAct`xTensor`PD],
     Editable->False]}]}], "}"}]], "Output",
 CellChangeTimes->{3.610755653222488*^9, 3.610755999182553*^9, 
  3.610756298737982*^9, 3.610757854598117*^9, 3.610762514659419*^9, 
  3.610762758569107*^9, 3.611311488520229*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"%", "/.", 
  RowBox[{"Rule", "\[Rule]", "ComponentValue"}]}]], "Input",
 CellChangeTimes->{{3.610755667555588*^9, 3.610755677335295*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["0",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
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       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
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            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M4][{0, $CellContext`chart4}],
     Editable->False], "\[Equal]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x0",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x0[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x0[], xAct`xTensor`PD],
     Editable->False]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["1",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M4][{1, $CellContext`chart4}],
     Editable->False], "\[Equal]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x1",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x1[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x1[], xAct`xTensor`PD],
     Editable->False]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["2",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M4][{2, $CellContext`chart4}],
     Editable->False], "\[Equal]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x2",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x2[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x2[], xAct`xTensor`PD],
     Editable->False]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["3",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M4][{3, $CellContext`chart4}],
     Editable->False], "\[Equal]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x3",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x3[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x3[], xAct`xTensor`PD],
     Editable->False]}]}], "}"}]], "Output",
 CellChangeTimes->{3.610755681053779*^9, 3.610756004112899*^9, 
  3.61075630339005*^9, 3.610757859901209*^9, 3.610762519469709*^9, 
  3.610762761731558*^9, 3.611311521041107*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"TensorValues", "[", 
  RowBox[{"dx", "[", "M4", "]"}], "]"}]], "Input",
 CellChangeTimes->{{3.610758023500315*^9, 3.610758078580164*^9}}],

Cell[BoxData[
 RowBox[{"FoldedRule", "[", 
  RowBox[{
   RowBox[{"{", "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"dx", 
           StyleBox[GridBox[{
              {
               StyleBox["0",
                FontColor->RGBColor[1., 0., 0.]]},
              {" "}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`dx[$CellContext`M4][{0, $CellContext`chart4}],
       Editable->False], "\[Rule]", 
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["x0",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`x0[],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`x0[], xAct`xTensor`PD],
       Editable->False]}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"dx", 
           StyleBox[GridBox[{
              {
               StyleBox["1",
                FontColor->RGBColor[1., 0., 0.]]},
              {" "}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`dx[$CellContext`M4][{1, $CellContext`chart4}],
       Editable->False], "\[Rule]", 
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["x1",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`x1[],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`x1[], xAct`xTensor`PD],
       Editable->False]}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"dx", 
           StyleBox[GridBox[{
              {
               StyleBox["2",
                FontColor->RGBColor[1., 0., 0.]]},
              {" "}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`dx[$CellContext`M4][{2, $CellContext`chart4}],
       Editable->False], "\[Rule]", 
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["x2",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`x2[],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`x2[], xAct`xTensor`PD],
       Editable->False]}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"dx", 
           StyleBox[GridBox[{
              {
               StyleBox["3",
                FontColor->RGBColor[1., 0., 0.]]},
              {" "}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`dx[$CellContext`M4][{3, $CellContext`chart4}],
       Editable->False], "\[Rule]", 
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["x3",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`x3[],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`x3[], xAct`xTensor`PD],
       Editable->False]}]}], "}"}]}], "]"}]], "Output",
 CellChangeTimes->{{3.610758050237425*^9, 3.610758079573276*^9}, 
   3.610762524937942*^9, 3.610762765830773*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{
    RowBox[{
     RowBox[{"dx", "[", "M5", "]"}], "[", 
     RowBox[{"{", 
      RowBox[{"0", ",", "chart5"}], "}"}], "]"}], "\[Rule]", 
    RowBox[{"Diff", "@", 
     RowBox[{"x0", "[", "]"}]}]}], ",", 
   RowBox[{
    RowBox[{
     RowBox[{"dx", "[", "M5", "]"}], "[", 
     RowBox[{"{", 
      RowBox[{"1", ",", "chart5"}], "}"}], "]"}], "\[Rule]", 
    RowBox[{"Diff", "@", 
     RowBox[{"x1", "[", "]"}]}]}], ",", 
   RowBox[{
    RowBox[{
     RowBox[{"dx", "[", "M5", "]"}], "[", 
     RowBox[{"{", 
      RowBox[{"2", ",", "chart5"}], "}"}], "]"}], "\[Rule]", 
    RowBox[{"Diff", "@", 
     RowBox[{"x2", "[", "]"}]}]}], ",", 
   RowBox[{
    RowBox[{
     RowBox[{"dx", "[", "M5", "]"}], "[", 
     RowBox[{"{", 
      RowBox[{"3", ",", "chart5"}], "}"}], "]"}], "\[Rule]", 
    RowBox[{"Diff", "@", 
     RowBox[{"x3", "[", "]"}]}]}], ",", 
   RowBox[{
    RowBox[{
     RowBox[{"dx", "[", "M5", "]"}], "[", 
     RowBox[{"{", 
      RowBox[{"4", ",", "chart5"}], "}"}], "]"}], "\[Rule]", 
    RowBox[{"Diff", "@", 
     RowBox[{"x4", "[", "]"}]}]}]}], "}"}]], "Input",
 CellChangeTimes->{{3.61074234598829*^9, 3.610742417172911*^9}, {
  3.610749020631099*^9, 3.610749047488822*^9}, {3.610749084010066*^9, 
  3.610749129499318*^9}, {3.610755569378865*^9, 3.61075558482925*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["0",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M5][{0, $CellContext`chart5}],
     Editable->False], "\[Rule]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x0",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x0[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x0[], xAct`xTensor`PD],
     Editable->False]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["1",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M5][{1, $CellContext`chart5}],
     Editable->False], "\[Rule]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x1",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x1[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x1[], xAct`xTensor`PD],
     Editable->False]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["2",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M5][{2, $CellContext`chart5}],
     Editable->False], "\[Rule]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x2",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x2[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x2[], xAct`xTensor`PD],
     Editable->False]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["3",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M5][{3, $CellContext`chart5}],
     Editable->False], "\[Rule]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x3",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x3[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x3[], xAct`xTensor`PD],
     Editable->False]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["4",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M5][{4, $CellContext`chart5}],
     Editable->False], "\[Rule]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x4",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x4[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x4[], xAct`xTensor`PD],
     Editable->False]}]}], "}"}]], "Output",
 CellChangeTimes->{3.610742419362162*^9, 3.610742497328326*^9, 
  3.610749052504074*^9, 3.610749093641931*^9, 3.610749131976202*^9, 
  3.610749542416984*^9, 3.610753428071316*^9, 3.610754683495757*^9, 
  3.610755685446096*^9, 3.610756010005818*^9, 3.610762530064343*^9, 
  3.61076277002303*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"%", "/.", 
  RowBox[{"Rule", "->", "ComponentValue"}]}]], "Input",
 CellChangeTimes->{{3.610742465515662*^9, 3.610742492064089*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["0",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M5][{0, $CellContext`chart5}],
     Editable->False], "\[Rule]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x0",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x0[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x0[], xAct`xTensor`PD],
     Editable->False]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["1",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M5][{1, $CellContext`chart5}],
     Editable->False], "\[Rule]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x1",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x1[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x1[], xAct`xTensor`PD],
     Editable->False]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["2",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M5][{2, $CellContext`chart5}],
     Editable->False], "\[Rule]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x2",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x2[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x2[], xAct`xTensor`PD],
     Editable->False]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["3",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M5][{3, $CellContext`chart5}],
     Editable->False], "\[Rule]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x3",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x3[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x3[], xAct`xTensor`PD],
     Editable->False]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["4",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M5][{4, $CellContext`chart5}],
     Editable->False], "\[Rule]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["x4",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`x4[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`x4[], xAct`xTensor`PD],
     Editable->False]}]}], "}"}]], "Output",
 CellChangeTimes->{3.610754687830904*^9, 3.610755690609922*^9, 
  3.610756018079279*^9, 3.610762533394006*^9, 3.610762773640478*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"MetricInBasis", "[", 
  RowBox[{"g5", ",", 
   RowBox[{"-", "vielbein"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"-", "1"}], ",", "1", ",", "1", ",", "1", ",", "1"}], "}"}]}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.610752808987009*^9, 3.610752854628463*^9}, {
  3.610754052836546*^9, 3.610754068186341*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {
           OverscriptBox["g", "^"], 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["0",
                FontColor->RGBColor[0., 1., 0.]], 
               StyleBox["0",
                FontColor->RGBColor[0., 1., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g5[{0, -$CellContext`vielbein}, {
        0, -$CellContext`vielbein}],
       Editable->False], "\[Rule]", 
      RowBox[{"-", "1"}]}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {
           OverscriptBox["g", "^"], 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["0",
                FontColor->RGBColor[0., 1., 0.]], 
               StyleBox["1",
                FontColor->RGBColor[0., 1., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g5[{0, -$CellContext`vielbein}, {
        1, -$CellContext`vielbein}],
       Editable->False], "\[Rule]", "0"}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {
           OverscriptBox["g", "^"], 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["0",
                FontColor->RGBColor[0., 1., 0.]], 
               StyleBox["2",
                FontColor->RGBColor[0., 1., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g5[{0, -$CellContext`vielbein}, {
        2, -$CellContext`vielbein}],
       Editable->False], "\[Rule]", "0"}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {
           OverscriptBox["g", "^"], 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["0",
                FontColor->RGBColor[0., 1., 0.]], 
               StyleBox["3",
                FontColor->RGBColor[0., 1., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g5[{0, -$CellContext`vielbein}, {
        3, -$CellContext`vielbein}],
       Editable->False], "\[Rule]", "0"}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {
           OverscriptBox["g", "^"], 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["0",
                FontColor->RGBColor[0., 1., 0.]], 
               StyleBox["4",
                FontColor->RGBColor[0., 1., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g5[{0, -$CellContext`vielbein}, {
        4, -$CellContext`vielbein}],
       Editable->False], "\[Rule]", "0"}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {
           OverscriptBox["g", "^"], 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["1",
                FontColor->RGBColor[0., 1., 0.]], 
               StyleBox["0",
                FontColor->RGBColor[0., 1., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g5[{1, -$CellContext`vielbein}, {
        0, -$CellContext`vielbein}],
       Editable->False], "\[Rule]", "0"}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {
           OverscriptBox["g", "^"], 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["1",
                FontColor->RGBColor[0., 1., 0.]], 
               StyleBox["1",
                FontColor->RGBColor[0., 1., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g5[{1, -$CellContext`vielbein}, {
        1, -$CellContext`vielbein}],
       Editable->False], "\[Rule]", "1"}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {
           OverscriptBox["g", "^"], 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["1",
                FontColor->RGBColor[0., 1., 0.]], 
               StyleBox["2",
                FontColor->RGBColor[0., 1., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g5[{1, -$CellContext`vielbein}, {
        2, -$CellContext`vielbein}],
       Editable->False], "\[Rule]", "0"}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {
           OverscriptBox["g", "^"], 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["1",
                FontColor->RGBColor[0., 1., 0.]], 
               StyleBox["3",
                FontColor->RGBColor[0., 1., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g5[{1, -$CellContext`vielbein}, {
        3, -$CellContext`vielbein}],
       Editable->False], "\[Rule]", "0"}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {
           OverscriptBox["g", "^"], 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["1",
                FontColor->RGBColor[0., 1., 0.]], 
               StyleBox["4",
                FontColor->RGBColor[0., 1., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g5[{1, -$CellContext`vielbein}, {
        4, -$CellContext`vielbein}],
       Editable->False], "\[Rule]", "0"}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {
           OverscriptBox["g", "^"], 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["2",
                FontColor->RGBColor[0., 1., 0.]], 
               StyleBox["0",
                FontColor->RGBColor[0., 1., 0.]]}
             },
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 CellChangeTimes->{3.610765681428056*^9}]
}, Open  ]],
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    RowBox[{"Exp", "[", 
     RowBox[{"\[Beta]", " ", 
      RowBox[{"\[Phi]", "[", "]"}]}], "]"}]}]}], " ", "]"}]], "Input",
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               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
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     Editable->False], "\[Rule]", 
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        AutoSpacing->False],
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      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTensor`Basis[{3, -$CellContext`vierbein}, {
      3, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    SuperscriptBox["\[ExponentialE]", 
     RowBox[{
      InterpretationBox[
       StyleBox["\[Alpha]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Alpha],
       Editable->False], " ", 
      InterpretationBox[
       StyleBox["\[Phi]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Phi][],
       Editable->False]}]]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"e", 
         StyleBox[GridBox[{
            {" ", 
             StyleBox["4",
              FontColor->RGBColor[0., 1., 0.]]},
            {
             StyleBox["4",
              FontColor->RGBColor[1., 0., 0.]], " "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTensor`Basis[{4, -$CellContext`chart5}, {4, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    SuperscriptBox["\[ExponentialE]", 
     RowBox[{
      InterpretationBox[
       StyleBox["\[Beta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Beta],
       Editable->False], " ", 
      InterpretationBox[
       StyleBox["\[Phi]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Phi][],
       Editable->False]}]]}]}], "}"}]], "Output",
 CellChangeTimes->{
  3.610752203265753*^9, 3.610752294965198*^9, 3.61075417231632*^9, 
   3.610754728596277*^9, {3.61075493697831*^9, 3.61075495180333*^9}, 
   3.610755738314007*^9, 3.610755838181171*^9, 3.610756078178707*^9, 
   3.61075619696053*^9, 3.610762558094528*^9, 3.61076288777487*^9, 
   3.610764238360402*^9, 3.610764298413892*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"%", "/.", 
  RowBox[{"Rule", "\[Rule]", "ComponentValue"}]}]], "Input",
 CellChangeTimes->{{3.610756098056444*^9, 3.610756107383404*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"e", 
         StyleBox[GridBox[{
            {
             StyleBox["0",
              FontColor->RGBColor[0., 1., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTensor`Basis[{0, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[Alpha]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Alpha],
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"e", 
          StyleBox[GridBox[{
             {
              StyleBox["0",
               FontColor->RGBColor[0., 0., 1.]]},
             {" "}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTensor`Basis[{0, $CellContext`vierbein}],
      Editable->False]}]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"e", 
         StyleBox[GridBox[{
            {
             StyleBox["1",
              FontColor->RGBColor[0., 1., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTensor`Basis[{1, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[Alpha]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Alpha],
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"e", 
          StyleBox[GridBox[{
             {
              StyleBox["1",
               FontColor->RGBColor[0., 0., 1.]]},
             {" "}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTensor`Basis[{1, $CellContext`vierbein}],
      Editable->False]}]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"e", 
         StyleBox[GridBox[{
            {
             StyleBox["2",
              FontColor->RGBColor[0., 1., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTensor`Basis[{2, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[Alpha]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Alpha],
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"e", 
          StyleBox[GridBox[{
             {
              StyleBox["2",
               FontColor->RGBColor[0., 0., 1.]]},
             {" "}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTensor`Basis[{2, $CellContext`vierbein}],
      Editable->False]}]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"e", 
         StyleBox[GridBox[{
            {
             StyleBox["3",
              FontColor->RGBColor[0., 1., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTensor`Basis[{3, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[Alpha]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Alpha],
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"e", 
          StyleBox[GridBox[{
             {
              StyleBox["3",
               FontColor->RGBColor[0., 0., 1.]]},
             {" "}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTensor`Basis[{3, $CellContext`vierbein}],
      Editable->False]}]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"e", 
         StyleBox[GridBox[{
            {
             StyleBox["4",
              FontColor->RGBColor[0., 1., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTensor`Basis[{4, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[Beta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Beta],
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     RowBox[{"(", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[ScriptCapitalA]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[ScriptCapitalA][],
        Editable->False], "+", 
       InterpretationBox[
        StyleBox[GridBox[{
           {"dx", 
            StyleBox[GridBox[{
               {
                StyleBox["4",
                 FontColor->RGBColor[1., 0., 0.]]},
               {" "}
              },
              GridBoxSpacings->{"Columns" -> {
                  Offset[0.], {
                   Offset[0.034999999999999996`]}, 
                  Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                   Offset[0.]}}, "RowsIndexed" -> {}}],
             FontSize->Rational[39, 4]]}
          },
          
          GridBoxAlignment->{
           "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
            "Rows" -> {{Center}}, "RowsIndexed" -> {}},
          GridBoxSpacings->{"Columns" -> {
              Offset[0.27999999999999997`], {
               Offset[0.034999999999999996`]}, 
              Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
              Offset[0.2], {
               Offset[0.4]}, 
              Offset[0.2]}, "RowsIndexed" -> {}}],
         ShowAutoStyles->False,
         AutoSpacing->False],
        xAct`xTerior`dx[$CellContext`M5][{4, $CellContext`chart5}],
        Editable->False]}], ")"}]}]}]}], "}"}]], "Output",
 CellChangeTimes->{3.610756119433578*^9, 3.610756201506075*^9, 
  3.610762562317102*^9, 3.610762891622274*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"TensorValues", "[", "Basis", "]"}]], "Input",
 CellChangeTimes->{{3.6107581133204*^9, 3.610758139718801*^9}}],

Cell[BoxData[
 RowBox[{"FoldedRule", "[", 
  RowBox[{
   RowBox[{"{", "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"e", 
           StyleBox[GridBox[{
              {
               StyleBox["0",
                FontColor->RGBColor[0., 1., 0.]]},
              {" "}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTensor`Basis[{0, $CellContext`vielbein}],
       Editable->False], "\[Rule]", 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{
         InterpretationBox[
          StyleBox["\[Alpha]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Alpha],
          Editable->False], " ", 
         InterpretationBox[
          StyleBox["\[Phi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Phi][],
          Editable->False]}]], " ", 
       InterpretationBox[
        StyleBox[GridBox[{
           {"e", 
            StyleBox[GridBox[{
               {
                StyleBox["0",
                 FontColor->RGBColor[0., 0., 1.]]},
               {" "}
              },
              GridBoxSpacings->{"Columns" -> {
                  Offset[0.], {
                   Offset[0.034999999999999996`]}, 
                  Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                   Offset[0.]}}, "RowsIndexed" -> {}}],
             FontSize->Rational[39, 4]]}
          },
          
          GridBoxAlignment->{
           "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
            "Rows" -> {{Center}}, "RowsIndexed" -> {}},
          GridBoxSpacings->{"Columns" -> {
              Offset[0.27999999999999997`], {
               Offset[0.034999999999999996`]}, 
              Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
              Offset[0.2], {
               Offset[0.4]}, 
              Offset[0.2]}, "RowsIndexed" -> {}}],
         ShowAutoStyles->False,
         AutoSpacing->False],
        xAct`xTensor`Basis[{0, $CellContext`vierbein}],
        Editable->False]}]}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"e", 
           StyleBox[GridBox[{
              {
               StyleBox["1",
                FontColor->RGBColor[0., 1., 0.]]},
              {" "}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTensor`Basis[{1, $CellContext`vielbein}],
       Editable->False], "\[Rule]", 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{
         InterpretationBox[
          StyleBox["\[Alpha]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Alpha],
          Editable->False], " ", 
         InterpretationBox[
          StyleBox["\[Phi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Phi][],
          Editable->False]}]], " ", 
       InterpretationBox[
        StyleBox[GridBox[{
           {"e", 
            StyleBox[GridBox[{
               {
                StyleBox["1",
                 FontColor->RGBColor[0., 0., 1.]]},
               {" "}
              },
              GridBoxSpacings->{"Columns" -> {
                  Offset[0.], {
                   Offset[0.034999999999999996`]}, 
                  Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                   Offset[0.]}}, "RowsIndexed" -> {}}],
             FontSize->Rational[39, 4]]}
          },
          
          GridBoxAlignment->{
           "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
            "Rows" -> {{Center}}, "RowsIndexed" -> {}},
          GridBoxSpacings->{"Columns" -> {
              Offset[0.27999999999999997`], {
               Offset[0.034999999999999996`]}, 
              Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
              Offset[0.2], {
               Offset[0.4]}, 
              Offset[0.2]}, "RowsIndexed" -> {}}],
         ShowAutoStyles->False,
         AutoSpacing->False],
        xAct`xTensor`Basis[{1, $CellContext`vierbein}],
        Editable->False]}]}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"e", 
           StyleBox[GridBox[{
              {
               StyleBox["2",
                FontColor->RGBColor[0., 1., 0.]]},
              {" "}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTensor`Basis[{2, $CellContext`vielbein}],
       Editable->False], "\[Rule]", 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{
         InterpretationBox[
          StyleBox["\[Alpha]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Alpha],
          Editable->False], " ", 
         InterpretationBox[
          StyleBox["\[Phi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Phi][],
          Editable->False]}]], " ", 
       InterpretationBox[
        StyleBox[GridBox[{
           {"e", 
            StyleBox[GridBox[{
               {
                StyleBox["2",
                 FontColor->RGBColor[0., 0., 1.]]},
               {" "}
              },
              GridBoxSpacings->{"Columns" -> {
                  Offset[0.], {
                   Offset[0.034999999999999996`]}, 
                  Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                   Offset[0.]}}, "RowsIndexed" -> {}}],
             FontSize->Rational[39, 4]]}
          },
          
          GridBoxAlignment->{
           "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
            "Rows" -> {{Center}}, "RowsIndexed" -> {}},
          GridBoxSpacings->{"Columns" -> {
              Offset[0.27999999999999997`], {
               Offset[0.034999999999999996`]}, 
              Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
              Offset[0.2], {
               Offset[0.4]}, 
              Offset[0.2]}, "RowsIndexed" -> {}}],
         ShowAutoStyles->False,
         AutoSpacing->False],
        xAct`xTensor`Basis[{2, $CellContext`vierbein}],
        Editable->False]}]}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"e", 
           StyleBox[GridBox[{
              {
               StyleBox["3",
                FontColor->RGBColor[0., 1., 0.]]},
              {" "}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTensor`Basis[{3, $CellContext`vielbein}],
       Editable->False], "\[Rule]", 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{
         InterpretationBox[
          StyleBox["\[Alpha]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Alpha],
          Editable->False], " ", 
         InterpretationBox[
          StyleBox["\[Phi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Phi][],
          Editable->False]}]], " ", 
       InterpretationBox[
        StyleBox[GridBox[{
           {"e", 
            StyleBox[GridBox[{
               {
                StyleBox["3",
                 FontColor->RGBColor[0., 0., 1.]]},
               {" "}
              },
              GridBoxSpacings->{"Columns" -> {
                  Offset[0.], {
                   Offset[0.034999999999999996`]}, 
                  Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                   Offset[0.]}}, "RowsIndexed" -> {}}],
             FontSize->Rational[39, 4]]}
          },
          
          GridBoxAlignment->{
           "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
            "Rows" -> {{Center}}, "RowsIndexed" -> {}},
          GridBoxSpacings->{"Columns" -> {
              Offset[0.27999999999999997`], {
               Offset[0.034999999999999996`]}, 
              Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
              Offset[0.2], {
               Offset[0.4]}, 
              Offset[0.2]}, "RowsIndexed" -> {}}],
         ShowAutoStyles->False,
         AutoSpacing->False],
        xAct`xTensor`Basis[{3, $CellContext`vierbein}],
        Editable->False]}]}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"e", 
           StyleBox[GridBox[{
              {
               StyleBox["4",
                FontColor->RGBColor[0., 1., 0.]]},
              {" "}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTensor`Basis[{4, $CellContext`vielbein}],
       Editable->False], "\[Rule]", 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{
         InterpretationBox[
          StyleBox["\[Beta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Beta],
          Editable->False], " ", 
         InterpretationBox[
          StyleBox["\[Phi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Phi][],
          Editable->False]}]], " ", 
       RowBox[{"(", 
        RowBox[{
         InterpretationBox[
          StyleBox["\[ScriptCapitalA]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[ScriptCapitalA][],
          Editable->False], "+", 
         InterpretationBox[
          StyleBox[GridBox[{
             {"dx", 
              StyleBox[GridBox[{
                 {
                  StyleBox["4",
                   FontColor->RGBColor[1., 0., 0.]]},
                 {" "}
                },
                GridBoxSpacings->{"Columns" -> {
                    Offset[0.], {
                    Offset[0.034999999999999996`]}, 
                    Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                    Offset[0.]}}, "RowsIndexed" -> {}}],
               FontSize->Rational[39, 4]]}
            },
            
            GridBoxAlignment->{
             "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
              "Rows" -> {{Center}}, "RowsIndexed" -> {}},
            GridBoxSpacings->{"Columns" -> {
                Offset[0.27999999999999997`], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
                Offset[0.2], {
                 Offset[0.4]}, 
                Offset[0.2]}, "RowsIndexed" -> {}}],
           ShowAutoStyles->False,
           AutoSpacing->False],
          xAct`xTerior`dx[$CellContext`M5][{4, $CellContext`chart5}],
          Editable->False]}], ")"}]}]}]}], "}"}]}], "]"}]], "Output",
 CellChangeTimes->{3.610758140877482*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"BasisValues", "[", 
  RowBox[{"vielbein", ",", 
   RowBox[{"-", "chart5"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.610763315446245*^9, 3.610763435409322*^9}}],

Cell[BoxData[
 RowBox[{"FoldedRule", "[", 
  RowBox[{
   RowBox[{"{", "}"}], ",", 
   RowBox[{"{", "}"}]}], "]"}]], "Output",
 CellChangeTimes->{{3.610763355244724*^9, 3.61076343593789*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Basis", "[", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"\[CapitalMu]", ",", "chart5"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"-", "A"}], ",", 
     RowBox[{"-", "vielbein"}]}], "}"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.61075847991368*^9, 3.610758533742339*^9}, {
   3.610758579491437*^9, 3.610758582095015*^9}, {3.610758617414095*^9, 
   3.610758635646141*^9}, {3.610758716385243*^9, 3.6107587613282*^9}, {
   3.610759085325236*^9, 3.610759104143142*^9}, 3.610759156680245*^9, {
   3.610759257102007*^9, 3.610759328499279*^9}, {3.610760544043915*^9, 
   3.610760553530555*^9}, {3.61076107094737*^9, 3.610761076153879*^9}}],

Cell[BoxData[
 RowBox[{
  InterpretationBox[
   StyleBox[GridBox[{
      {"e", 
       StyleBox[GridBox[{
          {" ", 
           StyleBox["\[CapitalMu]",
            FontColor->RGBColor[1., 0., 0.]]},
          {
           StyleBox["A",
            FontColor->RGBColor[0., 1., 0.]], " "}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   xAct`xTensor`Basis[{-$CellContext`A, -$CellContext`vielbein}, \
{$CellContext`\[CapitalMu], $CellContext`chart5}],
   Editable->False], "[", "a", "]"}]], "Output",
 CellChangeTimes->{
  3.610758534644458*^9, 3.610758585635753*^9, 3.610758624858587*^9, 
   3.610758721938862*^9, {3.610758752630502*^9, 3.61075876209595*^9}, {
   3.610759088437926*^9, 3.610759105752219*^9}, 3.610759271087451*^9, {
   3.610759302748949*^9, 3.610759316288936*^9}, {3.610760548442052*^9, 
   3.610760555190494*^9}, 3.610761071836279*^9}]
}, Open  ]],

Cell["\<\
The following shows that basis vectors are not recognised as such in xTerior, \
therefore I\[CloseCurlyQuote]ll have to set the rules by hand\
\>", "Text",
 CellChangeTimes->{{3.610760876481945*^9, 3.610760893782066*^9}, {
  3.61076114469444*^9, 3.610761159776938*^9}, {3.610761203435018*^9, 
  3.610761223062415*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Deg", "[", 
  RowBox[{"Basis", "[", 
   RowBox[{"{", 
    RowBox[{"0", ",", "vielbein"}], "}"}], "]"}], "]"}]], "Input",
 CellChangeTimes->{{3.610760843023581*^9, 3.6107608529747*^9}, {
  3.610761059286008*^9, 3.610761064764128*^9}, {3.61076112848264*^9, 
  3.610761133514441*^9}}],

Cell[BoxData["0"], "Output",
 CellChangeTimes->{3.610761168632869*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Deg", "[", 
  RowBox[{
   RowBox[{"dx", "[", "M5", "]"}], "[", "a", "]"}], "]"}]], "Input",
 CellChangeTimes->{{3.610760914992577*^9, 3.610760921626712*^9}, {
  3.610761048814696*^9, 3.610761049174926*^9}}],

Cell[BoxData["1"], "Output",
 CellChangeTimes->{3.610760922129095*^9, 3.610761049955189*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Append", "[", 
  RowBox[{
   RowBox[{"Table", "[", 
    RowBox[{
     RowBox[{
      RowBox[{
       RowBox[{"Coframe", "[", "M5", "]"}], "[", 
       RowBox[{"{", 
        RowBox[{"a", ",", "vielbein"}], "}"}], "]"}], "\[Rule]", " ", 
      RowBox[{
       RowBox[{"Exp", "[", 
        RowBox[{"\[Alpha]", " ", 
         RowBox[{"\[Phi]", "[", "]"}]}], "]"}], 
       RowBox[{
        RowBox[{"Coframe", "[", "M4", "]"}], "[", 
        RowBox[{"{", 
         RowBox[{"a", ",", "vierbein"}], "}"}], "]"}]}]}], ",", 
     RowBox[{"{", 
      RowBox[{"a", ",", "0", ",", "3"}], "}"}]}], "]"}], ",", 
   RowBox[{
    RowBox[{
     RowBox[{"Coframe", "[", "M5", "]"}], "[", 
     RowBox[{"{", 
      RowBox[{"4", ",", "vielbein"}], "}"}], "]"}], "\[Rule]", " ", 
    RowBox[{
     RowBox[{"Exp", "[", 
      RowBox[{"\[Beta]", " ", 
       RowBox[{"\[Phi]", "[", "]"}]}], "]"}], " ", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        RowBox[{"dx", "[", "M5", "]"}], "[", 
        RowBox[{"{", 
         RowBox[{"4", ",", "chart5"}], "}"}], "]"}], " ", "+", " ", 
       RowBox[{"\[ScriptCapitalA]", "[", "]"}]}], ")"}]}]}]}], "]"}]], "Input",\

 CellChangeTimes->{{3.610761416054532*^9, 3.610761474411422*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"\[Theta]", 
         StyleBox[GridBox[{
            {
             StyleBox["0",
              FontColor->RGBColor[0., 1., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Coframe[$CellContext`M5][{0, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[Alpha]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Alpha],
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"\[Theta]", 
          StyleBox[GridBox[{
             {
              StyleBox["0",
               FontColor->RGBColor[0., 0., 1.]]},
             {" "}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`Coframe[$CellContext`M4][{0, $CellContext`vierbein}],
      Editable->False]}]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"\[Theta]", 
         StyleBox[GridBox[{
            {
             StyleBox["1",
              FontColor->RGBColor[0., 1., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Coframe[$CellContext`M5][{1, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[Alpha]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Alpha],
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"\[Theta]", 
          StyleBox[GridBox[{
             {
              StyleBox["1",
               FontColor->RGBColor[0., 0., 1.]]},
             {" "}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`Coframe[$CellContext`M4][{1, $CellContext`vierbein}],
      Editable->False]}]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"\[Theta]", 
         StyleBox[GridBox[{
            {
             StyleBox["2",
              FontColor->RGBColor[0., 1., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Coframe[$CellContext`M5][{2, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[Alpha]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Alpha],
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"\[Theta]", 
          StyleBox[GridBox[{
             {
              StyleBox["2",
               FontColor->RGBColor[0., 0., 1.]]},
             {" "}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`Coframe[$CellContext`M4][{2, $CellContext`vierbein}],
      Editable->False]}]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"\[Theta]", 
         StyleBox[GridBox[{
            {
             StyleBox["3",
              FontColor->RGBColor[0., 1., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Coframe[$CellContext`M5][{3, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[Alpha]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Alpha],
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"\[Theta]", 
          StyleBox[GridBox[{
             {
              StyleBox["3",
               FontColor->RGBColor[0., 0., 1.]]},
             {" "}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`Coframe[$CellContext`M4][{3, $CellContext`vierbein}],
      Editable->False]}]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"\[Theta]", 
         StyleBox[GridBox[{
            {
             StyleBox["4",
              FontColor->RGBColor[0., 1., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Coframe[$CellContext`M5][{4, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[Beta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Beta],
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     RowBox[{"(", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[ScriptCapitalA]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[ScriptCapitalA][],
        Editable->False], "+", 
       InterpretationBox[
        StyleBox[GridBox[{
           {"dx", 
            StyleBox[GridBox[{
               {
                StyleBox["4",
                 FontColor->RGBColor[1., 0., 0.]]},
               {" "}
              },
              GridBoxSpacings->{"Columns" -> {
                  Offset[0.], {
                   Offset[0.034999999999999996`]}, 
                  Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                   Offset[0.]}}, "RowsIndexed" -> {}}],
             FontSize->Rational[39, 4]]}
          },
          
          GridBoxAlignment->{
           "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
            "Rows" -> {{Center}}, "RowsIndexed" -> {}},
          GridBoxSpacings->{"Columns" -> {
              Offset[0.27999999999999997`], {
               Offset[0.034999999999999996`]}, 
              Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
              Offset[0.2], {
               Offset[0.4]}, 
              Offset[0.2]}, "RowsIndexed" -> {}}],
         ShowAutoStyles->False,
         AutoSpacing->False],
        xAct`xTerior`dx[$CellContext`M5][{4, $CellContext`chart5}],
        Editable->False]}], ")"}]}]}]}], "}"}]], "Output",
 CellChangeTimes->{3.610761489782702*^9, 3.610762572377885*^9, 
  3.610762896731696*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"%", "/.", 
  RowBox[{"Rule", "\[Rule]", "ComponentValue"}]}]], "Input"],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"\[Theta]", 
         StyleBox[GridBox[{
            {
             StyleBox["0",
              FontColor->RGBColor[0., 1., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Coframe[$CellContext`M5][{0, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[Alpha]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Alpha],
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"\[Theta]", 
          StyleBox[GridBox[{
             {
              StyleBox["0",
               FontColor->RGBColor[0., 0., 1.]]},
             {" "}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`Coframe[$CellContext`M4][{0, $CellContext`vierbein}],
      Editable->False]}]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"\[Theta]", 
         StyleBox[GridBox[{
            {
             StyleBox["1",
              FontColor->RGBColor[0., 1., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Coframe[$CellContext`M5][{1, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[Alpha]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Alpha],
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"\[Theta]", 
          StyleBox[GridBox[{
             {
              StyleBox["1",
               FontColor->RGBColor[0., 0., 1.]]},
             {" "}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`Coframe[$CellContext`M4][{1, $CellContext`vierbein}],
      Editable->False]}]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"\[Theta]", 
         StyleBox[GridBox[{
            {
             StyleBox["2",
              FontColor->RGBColor[0., 1., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Coframe[$CellContext`M5][{2, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[Alpha]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Alpha],
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"\[Theta]", 
          StyleBox[GridBox[{
             {
              StyleBox["2",
               FontColor->RGBColor[0., 0., 1.]]},
             {" "}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`Coframe[$CellContext`M4][{2, $CellContext`vierbein}],
      Editable->False]}]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"\[Theta]", 
         StyleBox[GridBox[{
            {
             StyleBox["3",
              FontColor->RGBColor[0., 1., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Coframe[$CellContext`M5][{3, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[Alpha]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Alpha],
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"\[Theta]", 
          StyleBox[GridBox[{
             {
              StyleBox["3",
               FontColor->RGBColor[0., 0., 1.]]},
             {" "}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`Coframe[$CellContext`M4][{3, $CellContext`vierbein}],
      Editable->False]}]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"\[Theta]", 
         StyleBox[GridBox[{
            {
             StyleBox["4",
              FontColor->RGBColor[0., 1., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Coframe[$CellContext`M5][{4, $CellContext`vielbein}],
     Editable->False], "\[Rule]", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[Beta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Beta],
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     RowBox[{"(", 
      RowBox[{
       InterpretationBox[
        StyleBox["\[ScriptCapitalA]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[ScriptCapitalA][],
        Editable->False], "+", 
       InterpretationBox[
        StyleBox[GridBox[{
           {"dx", 
            StyleBox[GridBox[{
               {
                StyleBox["4",
                 FontColor->RGBColor[1., 0., 0.]]},
               {" "}
              },
              GridBoxSpacings->{"Columns" -> {
                  Offset[0.], {
                   Offset[0.034999999999999996`]}, 
                  Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                   Offset[0.]}}, "RowsIndexed" -> {}}],
             FontSize->Rational[39, 4]]}
          },
          
          GridBoxAlignment->{
           "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
            "Rows" -> {{Center}}, "RowsIndexed" -> {}},
          GridBoxSpacings->{"Columns" -> {
              Offset[0.27999999999999997`], {
               Offset[0.034999999999999996`]}, 
              Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
              Offset[0.2], {
               Offset[0.4]}, 
              Offset[0.2]}, "RowsIndexed" -> {}}],
         ShowAutoStyles->False,
         AutoSpacing->False],
        xAct`xTerior`dx[$CellContext`M5][{4, $CellContext`chart5}],
        Editable->False]}], ")"}]}]}]}], "}"}]], "Output",
 CellChangeTimes->{3.610761517249388*^9, 3.610762576510754*^9, 
  3.610762900516406*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Deg", "[", 
  RowBox[{
   RowBox[{"Coframe", "[", 
    RowBox[{"M5", ",", "Cd5"}], "]"}], "[", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"-", "4"}], ",", 
     RowBox[{"-", "vielbein"}]}], "}"}], "]"}], "]"}]], "Input",
 CellChangeTimes->{{3.610761933742723*^9, 3.610761955939447*^9}, {
  3.610762021950276*^9, 3.610762023410168*^9}, {3.610762229527907*^9, 
  3.610762232710543*^9}}],

Cell[BoxData["0"], "Output",
 CellChangeTimes->{3.610761956626019*^9, 3.610762024527315*^9, 
  3.610762233788456*^9, 3.610762582032538*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Coframe", "[", "M5", "]"}], "[", 
  RowBox[{"{", 
   RowBox[{"4", ",", "vielbein"}], "}"}], "]"}]], "Input",
 CellChangeTimes->{{3.610763071755069*^9, 3.610763100884741*^9}, {
  3.610763150293912*^9, 3.610763161776076*^9}}],

Cell[BoxData[
 InterpretationBox[
  StyleBox[GridBox[{
     {"\[Theta]", 
      StyleBox[GridBox[{
         {
          StyleBox["4",
           FontColor->RGBColor[0., 1., 0.]]},
         {" "}
        },
        GridBoxSpacings->{"Columns" -> {
            Offset[0.], {
             Offset[0.034999999999999996`]}, 
            Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
             Offset[0.]}}, "RowsIndexed" -> {}}],
       FontSize->Rational[39, 4]]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.034999999999999996`]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}],
   ShowAutoStyles->False,
   AutoSpacing->False],
  xAct`xTerior`Coframe[$CellContext`M5][{4, $CellContext`vielbein}],
  Editable->False]], "Output",
 CellChangeTimes->{3.610763101410918*^9, 3.61076315435655*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"UseCartan", "[", 
  RowBox[{
   RowBox[{"Diff", "[", 
    RowBox[{
     RowBox[{"Coframe", "[", "M5", "]"}], "[", 
     RowBox[{"{", 
      RowBox[{"4", ",", "vielbein"}], "}"}], "]"}], "]"}], ",", "Cd5"}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.610760114453178*^9, 3.610760142567583*^9}, {
  3.610760235352487*^9, 3.610760294463434*^9}, {3.610760350582445*^9, 
  3.610760356565028*^9}, {3.610761632727307*^9, 3.610761643064307*^9}, {
  3.610761709588304*^9, 3.610761790353551*^9}, {3.610761857194297*^9, 
  3.610761913269519*^9}, {3.61076202942946*^9, 3.610762071305139*^9}, {
  3.61076224520726*^9, 3.610762251403651*^9}, {3.610762342179452*^9, 
  3.610762370316066*^9}, {3.610762635740938*^9, 3.610762646503622*^9}, {
  3.610762835990121*^9, 3.610762878741331*^9}, {3.610762915105992*^9, 
  3.61076294277615*^9}, {3.610762973886958*^9, 3.610762982379928*^9}, {
  3.610763048977918*^9, 3.610763064773311*^9}, {3.610764877321171*^9, 
  3.610764913699049*^9}}],

Cell[BoxData[
 RowBox[{"-", 
  RowBox[{"(", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {
         RowBox[{"\[CapitalGamma]", "[", 
          OverscriptBox["\[Del]", "^"], "]"}], 
         StyleBox[GridBox[{
            {
             StyleBox["4",
              FontColor->RGBColor[0., 1., 0.]], " "},
            {" ", "\[CapitalMu]"}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`ChristoffelForm[$CellContext`Cd5][{
      4, $CellContext`vielbein}, -$CellContext`\[CapitalMu]],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox[GridBox[{
        {"\[Theta]", 
         StyleBox[GridBox[{
            {"\[CapitalMu]"},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Coframe[$CellContext`M5][$CellContext`\[CapitalMu]],
     Editable->False]}], ")"}]}]], "Output",
 CellChangeTimes->{{3.61076490245203*^9, 3.610764914724744*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Diff", "[", 
  RowBox[{
   RowBox[{"Exp", "[", 
    RowBox[{"\[Beta]", " ", 
     RowBox[{"\[Phi]", "[", "]"}]}], "]"}], 
   RowBox[{"(", " ", 
    RowBox[{
     RowBox[{
      RowBox[{"dx", "[", "M5", "]"}], "[", 
      RowBox[{"{", 
       RowBox[{"4", ",", "chart5"}], "}"}], "]"}], "+", 
     RowBox[{"\[ScriptCapitalA]", "[", "]"}]}], ")"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.610765303798261*^9, 3.610765366319063*^9}, {
  3.610765577427322*^9, 3.610765584732187*^9}, {3.610765621690694*^9, 
  3.61076565384045*^9}, {3.610765769212468*^9, 3.610765814744322*^9}, {
  3.610765847902279*^9, 3.610765888701668*^9}, {3.610766096109266*^9, 
  3.6107661351407*^9}, {3.610766221764688*^9, 3.610766237107331*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   SuperscriptBox["\[ExponentialE]", 
    RowBox[{
     InterpretationBox[
      StyleBox["\[Beta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Beta],
      Editable->False], " ", 
     InterpretationBox[
      StyleBox["\[Phi]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Phi][],
      Editable->False]}]], " ", 
   InterpretationBox[
    StyleBox[
     RowBox[{"d", "[", 
      InterpretationBox[
       StyleBox["\[ScriptCapitalA]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[ScriptCapitalA][],
       Editable->False], "]"}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`Diff[
     $CellContext`\[ScriptCapitalA][], xAct`xTensor`PD],
    Editable->False]}], "+", 
  RowBox[{
   SuperscriptBox["\[ExponentialE]", 
    RowBox[{
     InterpretationBox[
      StyleBox["\[Beta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Beta],
      Editable->False], " ", 
     InterpretationBox[
      StyleBox["\[Phi]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Phi][],
      Editable->False]}]], " ", 
   InterpretationBox[
    StyleBox["\[Beta]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Beta],
    Editable->False], " ", 
   RowBox[{
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`\[Phi][], xAct`xTensor`PD],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox["\[ScriptCapitalA]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[ScriptCapitalA][],
     Editable->False]}]}], "+", 
  RowBox[{
   SuperscriptBox["\[ExponentialE]", 
    RowBox[{
     InterpretationBox[
      StyleBox["\[Beta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Beta],
      Editable->False], " ", 
     InterpretationBox[
      StyleBox["\[Phi]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Phi][],
      Editable->False]}]], " ", 
   InterpretationBox[
    StyleBox["\[Beta]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Beta],
    Editable->False], " ", 
   RowBox[{
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`\[Phi][], xAct`xTensor`PD],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["4",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M5][{4, $CellContext`chart5}],
     Editable->False]}]}]}]], "Output",
 CellChangeTimes->{
  3.610765368286992*^9, 3.610765586199154*^9, {3.610765636504165*^9, 
   3.610765655229474*^9}, 3.610765773435988*^9, {3.610765807022409*^9, 
   3.610765816423381*^9}, {3.610765849370093*^9, 3.610765890105949*^9}, {
   3.610766105567098*^9, 3.610766135920575*^9}, 3.610766228563077*^9}]
}, Open  ]],

Cell["\<\
Every other method failed, so I\[CloseCurlyQuote]ll do it the brute force way.\
\>", "Text",
 CellChangeTimes->{{3.610766570293558*^9, 3.610766588866067*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  FractionBox["1", "3"], 
  RowBox[{"etaDownchart5", "[", 
   RowBox[{
    RowBox[{"-", "a"}], ",", 
    RowBox[{"{", 
     RowBox[{"4", ",", "vielbein"}], "}"}], ",", 
    RowBox[{"-", "c"}], ",", 
    RowBox[{"-", "d"}], ",", 
    RowBox[{"-", "f"}]}], "]"}], "  ", 
  RowBox[{
   RowBox[{"(", 
    RowBox[{
     RowBox[{"-", " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"\[Beta]", " ", 
         RowBox[{
          RowBox[{"PDvierbein", "[", 
           RowBox[{"-", "b"}], "]"}], "[", 
          RowBox[{
           RowBox[{"PDvierbein", "[", "a", "]"}], "[", 
           RowBox[{"\[Phi]", "[", "]"}], "]"}], "]"}], " ", 
         RowBox[{"Exp", "[", 
          RowBox[{
           RowBox[{"-", "2"}], "\[Alpha]", " ", 
           RowBox[{"\[Phi]", "[", "]"}]}], "]"}]}], " ", "+", " ", 
        RowBox[{"\[Beta]", 
         RowBox[{"(", 
          RowBox[{"\[Beta]", "-", 
           RowBox[{"2", "\[Alpha]"}]}], ")"}], " ", 
         RowBox[{
          RowBox[{"PDvierbein", "[", "a", "]"}], "[", 
          RowBox[{"\[Phi]", "[", "]"}], "]"}], " ", 
         RowBox[{
          RowBox[{"PDvierbein", "[", 
           RowBox[{"-", "b"}], "]"}], "[", 
          RowBox[{"\[Phi]", "[", "]"}], "]"}], " ", 
         RowBox[{"Exp", "[", 
          RowBox[{
           RowBox[{"-", "2"}], "\[Alpha]", " ", 
           RowBox[{"\[Phi]", "[", "]"}]}], "]"}]}], " ", "+", " ", 
        RowBox[{
         FractionBox[
          RowBox[{"Exp", "[", 
           RowBox[{"2", 
            RowBox[{"\[Phi]", "[", "]"}], 
            RowBox[{"(", 
             RowBox[{"\[Beta]", "-", 
              RowBox[{"2", "\[Alpha]"}]}], ")"}]}], "]"}], "4"], 
         RowBox[{"\[ScriptCapitalF]", "[", 
          RowBox[{"a", ",", 
           RowBox[{"-", "c"}]}], "]"}], " ", 
         RowBox[{"\[ScriptCapitalF]", "[", 
          RowBox[{"c", ",", 
           RowBox[{"-", "b"}]}], "]"}]}]}], " ", ")"}]}], 
     RowBox[{
      RowBox[{
       RowBox[{"Coframe", "[", "M5", "]"}], "[", "b", "]"}], "\[Wedge]", " ", 
      
      RowBox[{
       RowBox[{"Coframe", "[", "M5", "]"}], "[", 
       RowBox[{"{", 
        RowBox[{"4", ",", "chart5"}], "}"}], "]"}]}]}], " ", ")"}], 
   "\[Wedge]", " ", 
   RowBox[{
    RowBox[{"Coframe", "[", "M5", "]"}], "[", "c", "]"}], "\[Wedge]", 
   RowBox[{
    RowBox[{"Coframe", "[", "M5", "]"}], "[", "d", "]"}], "\[Wedge]", 
   RowBox[{
    RowBox[{"Coframe", "[", "M5", "]"}], "[", "f", "]"}]}]}]], "Input",
 CellChangeTimes->{{3.610766562264886*^9, 3.610766563081537*^9}, {
   3.610766605624654*^9, 3.610766611365842*^9}, 3.610766730619501*^9, {
   3.610766786299707*^9, 3.610766819570449*^9}, {3.610767431439334*^9, 
   3.610767440678442*^9}, {3.610767478405208*^9, 3.610767667126517*^9}, {
   3.610767834646702*^9, 3.610767936236327*^9}, {3.610784336344984*^9, 
   3.610784377321755*^9}, {3.610784592362085*^9, 3.610784642082335*^9}, {
   3.610784674688165*^9, 3.610784697042867*^9}, {3.6107847912805*^9, 
   3.610784849208083*^9}, 3.610785078400346*^9, {3.610785113592426*^9, 
   3.610785327932641*^9}, {3.610785388351427*^9, 3.610785447360261*^9}}],

Cell[BoxData[
 RowBox[{
  StyleBox[
   RowBox[{"Validate", "::", "inhom"}], "MessageName"], ":", 
  " ", "\<\"Found inhomogeneous \[NoBreak]\\!\\(\\\"indices\\\"\\)\[NoBreak]: \
\[NoBreak]\\!\\(\\\"{IndexList[], IndexList[a, \
-b]}\\\"\\)\[NoBreak].\"\>"}]], "Message", "MSG",
 CellChangeTimes->{
  3.610785337831024*^9, {3.610785400704032*^9, 3.610785448827588*^9}}],

Cell[BoxData[
 RowBox[{
  StyleBox[
   RowBox[{"Throw", "::", "nocatch"}], "MessageName"], ":", 
  " ", "\<\"Uncaught \[NoBreak]\\!\\(Throw[Null]\\)\[NoBreak] returned to top \
level. \\!\\(\\*ButtonBox[\\\"\[RightSkeleton]\\\", \
ButtonStyle->\\\"Link\\\", ButtonFrame->None, \
ButtonData:>\\\"paclet:ref/message/Throw/nocatch\\\", ButtonNote -> \
\\\"Throw::nocatch\\\"]\\)\"\>"}]], "Message", "MSG",
 CellChangeTimes->{
  3.610785337831024*^9, {3.610785400704032*^9, 3.610785449008408*^9}}],

Cell[BoxData[
 RowBox[{"Hold", "[", 
  RowBox[{"Throw", "[", "Null", "]"}], "]"}]], "Output",
 CellChangeTimes->{
  3.610784811352293*^9, 3.610784841809831*^9, 3.610785338173771*^9, {
   3.610785400884991*^9, 3.610785449016267*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"etaDownchart5", "[", 
   RowBox[{
    RowBox[{"-", "a"}], ",", 
    RowBox[{"{", 
     RowBox[{"4", ",", "vielbein"}], "}"}], ",", 
    RowBox[{"-", "c"}], ",", 
    RowBox[{"-", "d"}], ",", 
    RowBox[{"-", "f"}]}], "]"}], " ", 
  RowBox[{"etaUpchart5", "[", 
   RowBox[{"b", ",", 
    RowBox[{"{", 
     RowBox[{"4", ",", "vielbein"}], "}"}], ",", "c", ",", "d", ",", "f"}], 
   "]"}]}]], "Input",
 CellChangeTimes->{{3.610785495314316*^9, 3.610785526173212*^9}, {
  3.610785592492758*^9, 3.610785642742116*^9}}],

Cell[BoxData["0"], "Output",
 CellChangeTimes->{3.610785645239903*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"MatrixForm", "[", 
  RowBox[{"KKmetric", "=", 
   RowBox[{"{", " ", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
       RowBox[{"g00", "+", 
        RowBox[{"\[Lambda]", " ", 
         SubscriptBox["A", "0"], 
         SubscriptBox["A", "0"]}]}], ",", 
       RowBox[{
        SubscriptBox["g", "\"\<01\>\""], "+", " ", 
        RowBox[{"\[Lambda]", " ", 
         SubscriptBox["A", "0"], 
         SubscriptBox["A", "1"]}]}], ",", 
       RowBox[{
        SubscriptBox["g", "\"\<02\>\""], "+", " ", 
        RowBox[{"\[Lambda]", " ", 
         SubscriptBox["A", "0"], 
         SubscriptBox["A", "2"]}]}], ",", " ", 
       RowBox[{
        SubscriptBox["g", "\"\<03\>\""], "+", " ", 
        RowBox[{"\[Lambda]", " ", 
         SubscriptBox["A", "0"], 
         SubscriptBox["A", "3"]}]}], ",", 
       RowBox[{"\[Lambda]", " ", 
        SubscriptBox["A", "0"]}]}], "}"}], ",", " ", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{
        SubscriptBox["g", "10"], "+", " ", 
        RowBox[{"\[Lambda]", " ", 
         SubscriptBox["A", "1"], 
         SubscriptBox["A", "0"]}]}], ",", " ", 
       RowBox[{
        SubscriptBox["g", "11"], "+", " ", 
        RowBox[{"\[Lambda]", " ", 
         SubscriptBox["A", "1"], 
         SubscriptBox["A", "1"]}]}], ",", " ", 
       RowBox[{
        SubscriptBox["g", "12"], "+", " ", 
        RowBox[{"\[Lambda]", " ", 
         SubscriptBox["A", "1"], 
         SubscriptBox["A", "2"]}]}], ",", " ", 
       RowBox[{
        SubscriptBox["g", "13"], "+", " ", 
        RowBox[{"\[Lambda]", " ", 
         SubscriptBox["A", "1"], 
         SubscriptBox["A", "3"]}]}], ",", " ", 
       RowBox[{"\[Lambda]", " ", 
        SubscriptBox["A", "1"]}]}], "}"}], ",", " ", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{
        SubscriptBox["g", "20"], "+", " ", 
        RowBox[{"\[Lambda]", " ", 
         SubscriptBox["A", "2"], 
         SubscriptBox["A", "0"]}]}], ",", " ", 
       RowBox[{
        SubscriptBox["g", "21"], "+", " ", 
        RowBox[{"\[Lambda]", " ", 
         SubscriptBox["A", "2"], 
         SubscriptBox["A", "1"]}]}], ",", " ", 
       RowBox[{
        SubscriptBox["g", "22"], " ", "+", " ", 
        RowBox[{"\[Lambda]", " ", 
         SubscriptBox["A", "2"], 
         SubscriptBox["A", "2"]}]}], ",", " ", 
       RowBox[{
        SubscriptBox["g", "23"], "+", " ", 
        RowBox[{"\[Lambda]", " ", 
         SubscriptBox["A", "2"], 
         SubscriptBox["A", "3"]}]}], ",", " ", 
       RowBox[{"\[Lambda]", " ", 
        SubscriptBox["A", "2"]}]}], "}"}], ",", " ", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{
        SubscriptBox["g", "30"], "+", " ", 
        RowBox[{"\[Lambda]", " ", 
         SubscriptBox["A", "3"], 
         SubscriptBox["A", "0"]}]}], ",", " ", 
       RowBox[{
        SubscriptBox["g", "31"], "+", " ", 
        RowBox[{"\[Lambda]", " ", 
         SubscriptBox["A", "3"], " ", 
         SubscriptBox["A", "1"]}]}], ",", " ", 
       RowBox[{
        SubscriptBox["g", "32"], "+", " ", 
        RowBox[{"\[Lambda]", " ", 
         SubscriptBox["A", "3"], 
         SubscriptBox["A", "2"]}]}], ",", " ", 
       RowBox[{
        SubscriptBox["g", "33"], "+", " ", 
        RowBox[{"\[Lambda]", " ", 
         SubscriptBox["A", "3"], 
         SubscriptBox["A", "3"]}]}], ",", 
       RowBox[{"\[Lambda]", " ", 
        SubscriptBox["A", "3"]}]}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"\[Lambda]", " ", 
        SubscriptBox["A", "0"]}], ",", 
       RowBox[{"\[Lambda]", " ", 
        SubscriptBox["A", "1"]}], ",", 
       RowBox[{"\[Lambda]", " ", 
        SubscriptBox["A", "2"]}], ",", " ", 
       RowBox[{"\[Lambda]", " ", 
        SubscriptBox["A", "3"]}], ",", "1"}], "}"}]}], "}"}]}], 
  "]"}]], "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.},
 CellChangeTimes->{{3.6093997961847258`*^9, 3.6093998108442*^9}, {
   3.60940018405109*^9, 3.609400620799452*^9}, {3.609400790526709*^9, 
   3.609400817960163*^9}, {3.609401091385062*^9, 3.609401095800154*^9}, {
   3.610740990125161*^9, 3.610740991995072*^9}, 3.610749579889814*^9}],

Cell[, "Output",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Output",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Output",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Print",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Input",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}],

Cell[, "Output",
 CellGroupingRules->{GroupTogetherGrouping, 10000.}]
}, Closed]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"UseCartan", "[", 
  RowBox[{
   RowBox[{"Diff", "@", 
    RowBox[{
     RowBox[{"Coframe", "[", "M", "]"}], "[", "a", "]"}]}], ",", "CD"}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.610732381400745*^9, 3.610732404515795*^9}}],

Cell[BoxData[
 RowBox[{"-", 
  RowBox[{"(", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {
         RowBox[{"\[CapitalGamma]", "[", "\[EmptyDownTriangle]", "]"}], 
         StyleBox[GridBox[{
            {"a", " "},
            {" ", "b"}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`ChristoffelForm[$CellContext`CD][physics`a, -physics`b],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox[GridBox[{
        {"\[Theta]", 
         StyleBox[GridBox[{
            {"b"},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Coframe[$CellContext`M][physics`b],
     Editable->False]}], ")"}]}]], "Output",
 CellChangeTimes->{3.610732407614422*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"ConnectionForm", "[", 
   RowBox[{"cdv", ",", "VB"}], "]"}], "[", 
  RowBox[{"A", ",", 
   RowBox[{"-", "B"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.61073243940384*^9, 3.610732462792299*^9}, {
  3.6107327816215*^9, 3.610732794997464*^9}}],

Cell[BoxData[
 InterpretationBox[
  StyleBox[GridBox[{
     {
      RowBox[{"A", "[", "\[ScriptCapitalD]", "]"}], 
      StyleBox[GridBox[{
         {"A", " "},
         {" ", "B"}
        },
        GridBoxSpacings->{"Columns" -> {
            Offset[0.], {
             Offset[0.034999999999999996`]}, 
            Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
             Offset[0.]}}, "RowsIndexed" -> {}}],
       FontSize->Rational[39, 4]]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.034999999999999996`]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}],
   ShowAutoStyles->False,
   AutoSpacing->False],
  xAct`xTerior`ConnectionForm[$CellContext`cdv, \
$CellContext`VB][$CellContext`A, -$CellContext`B],
  Editable->False]], "Output",
 CellChangeTimes->{{3.61073244607343*^9, 3.610732463399842*^9}, 
   3.610732762243423*^9, 3.610732795670021*^9, 3.610733118135303*^9}]
}, Open  ]],

Cell[TextData[StyleBox["Maxwell lagrangian", "Subsubsection"]], "Text",
 CellChangeTimes->{{3.610738645543689*^9, 3.610738661611576*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"SetOptions", "[", 
  RowBox[{"ToCanonical", ",", 
   RowBox[{"UseMetricOnVBundle", "\[Rule]", "None"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.610738891935152*^9, 3.610738903250296*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"Verbose", "\[Rule]", "False"}], ",", 
   RowBox[{"UseMetricOnVBundle", "\[Rule]", "None"}], ",", 
   RowBox[{"Method", "\[Rule]", 
    RowBox[{"{", 
     RowBox[{"ChangeCovD", ",", 
      RowBox[{"\<\"ExpandChristoffel\"\>", "\[Rule]", "False"}]}], "}"}]}], 
   ",", 
   RowBox[{"MathLink", "\[RuleDelayed]", "$xpermQ"}]}], "}"}]], "Output",
 CellChangeTimes->{3.610738903895533*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{"DefDiffForm", "[", 
  RowBox[{
   RowBox[{"\[ScriptCapitalF]", "[", "]"}], ",", "M", ",", "2"}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.610734407505006*^9, 3.610734434384525*^9}}],

Cell[BoxData[
 RowBox[{"DefTensor", "[", 
  RowBox[{
   RowBox[{"MaxwellL", "[", "]"}], ",", "M"}], "]"}]], "Input",
 CellChangeTimes->{{3.61073582811575*^9, 3.610735840871863*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"UndefTensor", "[", "\[ScriptCapitalA]", "]"}]], "Input",
 CellChangeTimes->{{3.610737652972376*^9, 3.610737672966962*^9}, {
  3.610743596366963*^9, 3.610743599917333*^9}}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** \"\>", "\[InvisibleSpace]", "UndefTensor", 
   "\[InvisibleSpace]", "\<\": Undefined \"\>", 
   "\[InvisibleSpace]", "\<\"tensor\"\>", "\[InvisibleSpace]", "\<\" \"\>", 
   "\[InvisibleSpace]", "\[ScriptCapitalA]"}],
  SequenceForm[
  "** ", xAct`xTensor`UndefTensor, ": Undefined ", "tensor", 
   " ", $CellContext`\[ScriptCapitalA]],
  Editable->False]], "Print",
 CellChangeTimes->{3.610737673554249*^9, 3.610738920805084*^9, 
  3.610743600720761*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{"Clear", "[", "MaxwellL", "]"}]], "Input",
 CellChangeTimes->{{3.610735848746062*^9, 3.610735898717441*^9}, {
  3.610735990475347*^9, 3.610735994157273*^9}}],

Cell[BoxData[
 RowBox[{"DefTensor", "[", 
  RowBox[{
   RowBox[{"\[ScriptCapitalF]", "[", 
    RowBox[{
     RowBox[{"-", "a"}], ",", 
     RowBox[{"-", "b"}]}], "]"}], ",", "M", ",", 
   RowBox[{"Antisymmetric", "[", 
    RowBox[{"{", 
     RowBox[{"1", ",", "2"}], "}"}], "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.610737683658964*^9, 3.61073771140823*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"MaxwellL", "=", 
  RowBox[{
   FractionBox[
    RowBox[{"-", "1"}], "4"], 
   RowBox[{"\[ScriptCapitalF]", "[", 
    RowBox[{
     RowBox[{"-", "a"}], ",", 
     RowBox[{"-", "b"}]}], "]"}], 
   RowBox[{"\[ScriptCapitalF]", "[", 
    RowBox[{
     RowBox[{"-", "c"}], ",", 
     RowBox[{"-", "d"}]}], "]"}], 
   RowBox[{"metricg", "[", 
    RowBox[{"c", ",", "a"}], "]"}], 
   RowBox[{"metricg", "[", 
    RowBox[{"d", ",", "b"}], "]"}]}]}]], "Input",
 CellChangeTimes->{{3.610736105281285*^9, 3.610736181618633*^9}, {
  3.610736214401156*^9, 3.610736243015884*^9}, {3.610736542357913*^9, 
  3.610736554846911*^9}, {3.610737747216785*^9, 3.610737785116043*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"-", 
   FractionBox["1", "4"]}], " ", 
  InterpretationBox[
   StyleBox[GridBox[{
      {
       OverscriptBox["g", "^"], 
       StyleBox[GridBox[{
          {"c", "a"},
          {" ", " "}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`metricg[$CellContext`c, physics`a],
   Editable->False], " ", 
  InterpretationBox[
   StyleBox[GridBox[{
      {
       OverscriptBox["g", "^"], 
       StyleBox[GridBox[{
          {"d", "b"},
          {" ", " "}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`metricg[$CellContext`d, physics`b],
   Editable->False], " ", 
  InterpretationBox[
   StyleBox[GridBox[{
      {"\[ScriptCapitalF]", 
       StyleBox[GridBox[{
          {" ", " "},
          {"a", "b"}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`\[ScriptCapitalF][-physics`a, -physics`b],
   Editable->False], " ", 
  InterpretationBox[
   StyleBox[GridBox[{
      {"\[ScriptCapitalF]", 
       StyleBox[GridBox[{
          {" ", " "},
          {"c", "d"}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`\[ScriptCapitalF][-$CellContext`c, -$CellContext`d],
   Editable->False]}]], "Output",
 CellChangeTimes->{{3.610736144601417*^9, 3.610736182425198*^9}, 
   3.610736244542835*^9, {3.610736543979744*^9, 3.610736555821632*^9}, 
   3.610736738384828*^9, 3.61073751063419*^9, 3.610737721978369*^9, 
   3.610737786005648*^9, 3.610738930294798*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"MaxwellL", "=", 
  RowBox[{
   FractionBox[
    RowBox[{"-", "1"}], "2"], 
   RowBox[{
    RowBox[{"\[ScriptCapitalF]", "[", "]"}], "\[Wedge]", 
    RowBox[{
     RowBox[{"Hodge", "[", "metricg", "]"}], "@", 
     RowBox[{"\[ScriptCapitalF]", "[", "]"}]}]}]}]}]], "Input",
 CellChangeTimes->{{3.610733252720242*^9, 3.610733257402199*^9}, {
  3.610734365447459*^9, 3.610734369404181*^9}, {3.610734524014187*^9, 
  3.61073456009818*^9}, {3.610734934175281*^9, 3.610734958228685*^9}, {
  3.610736062962414*^9, 3.61073606307882*^9}, {3.610736720731147*^9, 
  3.610736720912515*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"-", 
   FractionBox["1", "2"]}], " ", 
  RowBox[{
   InterpretationBox[
    StyleBox["\[ScriptCapitalF]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[ScriptCapitalF][],
    Editable->False], "\[Wedge]", 
   InterpretationBox[
    StyleBox[
     RowBox[{
      SubscriptBox["*", 
       OverscriptBox["g", "^"]], "[", 
      InterpretationBox[
       StyleBox["\[ScriptCapitalF]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[ScriptCapitalF][],
       Editable->False], "]"}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`Hodge[$CellContext`metricg][
     $CellContext`\[ScriptCapitalF][]],
    Editable->False]}]}]], "Output",
 CellChangeTimes->{3.610734563973693*^9, 3.610734911413779*^9, 
  3.610734975005068*^9, 3.610736063936474*^9, 3.610736721874937*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"FormVarD", "[", 
   RowBox[{
    RowBox[{"metricg", "[", 
     RowBox[{"a", ",", "b"}], "]"}], ",", "metricg"}], "]"}], "@", 
  "MaxwellL"}]], "Input",
 CellChangeTimes->{{3.610735045402301*^9, 3.610735096008436*^9}}],

Cell[BoxData["0"], "Output",
 CellChangeTimes->{{3.610735074929396*^9, 3.610735098683844*^9}}]
}, Open  ]],

Cell["Why cannot I find the Maxwell E-M tensor with this?", "Text",
 CellChangeTimes->{{3.610736861696279*^9, 3.610736880528131*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"VarD", "[", 
   RowBox[{
    RowBox[{"metricg", "[", 
     RowBox[{"a", ",", "b"}], "]"}], ",", "CD"}], "]"}], "[", 
  RowBox[{"MaxwellL", " ", 
   RowBox[{"Sqrt", "[", 
    RowBox[{"-", 
     RowBox[{"Detmetricg", "[", "]"}]}], "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.610735343308394*^9, 3.610735348928539*^9}, {
  3.610735396602991*^9, 3.610735413217858*^9}, {3.610735793572685*^9, 
  3.610735812125379*^9}, {3.61073607084359*^9, 3.61073607094923*^9}, {
  3.610736567016837*^9, 3.610736578262297*^9}, {3.610736675407144*^9, 
  3.610736680245282*^9}, {3.610737446426118*^9, 3.610737455749429*^9}, {
  3.610737491128659*^9, 3.610737491646587*^9}, {3.610737815756123*^9, 
  3.610737818627549*^9}, {3.610738100460303*^9, 3.61073810115888*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"-", 
   FractionBox["1", "2"]}], " ", 
  SqrtBox[
   RowBox[{"-", 
    InterpretationBox[
     StyleBox[
      OverscriptBox[
       OverscriptBox["g", "^"], 
       OverscriptBox[
        StyleBox["~",
         FontColor->RGBColor[0, 0, 0]], 
        StyleBox["~",
         FontColor->RGBColor[0, 0, 0]]]],
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Detmetricg[],
     Editable->False]}]], " ", 
  InterpretationBox[
   StyleBox[GridBox[{
      {
       OverscriptBox["g", "^"], 
       StyleBox[GridBox[{
          {" ", "c"},
          {"a", " "}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`metricg[-physics`a, $CellContext`c],
   Editable->False], " ", 
  InterpretationBox[
   StyleBox[GridBox[{
      {
       OverscriptBox["g", "^"], 
       StyleBox[GridBox[{
          {" ", "d"},
          {"b", " "}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`metricg[-physics`b, $CellContext`d],
   Editable->False], " ", 
  InterpretationBox[
   StyleBox[GridBox[{
      {
       OverscriptBox["g", "^"], 
       StyleBox[GridBox[{
          {"e", "f"},
          {" ", " "}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`metricg[$CellContext`e, physics`f],
   Editable->False], " ", 
  InterpretationBox[
   StyleBox[GridBox[{
      {"\[ScriptCapitalF]", 
       StyleBox[GridBox[{
          {" ", " "},
          {"c", "e"}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`\[ScriptCapitalF][-$CellContext`c, -$CellContext`e],
   Editable->False], " ", 
  InterpretationBox[
   StyleBox[GridBox[{
      {"\[ScriptCapitalF]", 
       StyleBox[GridBox[{
          {" ", " "},
          {"d", "f"}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`\[ScriptCapitalF][-$CellContext`d, -physics`f],
   Editable->False]}]], "Output",
 CellChangeTimes->{{3.610735797807264*^9, 3.610735805459271*^9}, 
   3.610736071734401*^9, 3.61073616180272*^9, 3.610736583417568*^9, {
   3.610736676601229*^9, 3.6107366807443*^9}, {3.61073672530695*^9, 
   3.610736742169221*^9}, 3.610737458376552*^9, {3.610737492354337*^9, 
   3.610737519009774*^9}, 3.610737726053351*^9, {3.610737790391088*^9, 
   3.610737819799899*^9}, 3.610738102144389*^9, 3.610738935622342*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"SetOptions", "[", 
  RowBox[{"ToCanonical", ",", 
   RowBox[{"UseMetricOnVBundle", "\[Rule]", "All"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.610738948740838*^9, 3.610738960507372*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"Verbose", "\[Rule]", "False"}], ",", 
   RowBox[{"UseMetricOnVBundle", "\[Rule]", "All"}], ",", 
   RowBox[{"Method", "\[Rule]", 
    RowBox[{"{", 
     RowBox[{"ChangeCovD", ",", 
      RowBox[{"\<\"ExpandChristoffel\"\>", "\[Rule]", "False"}]}], "}"}]}], 
   ",", 
   RowBox[{"MathLink", "\[RuleDelayed]", "$xpermQ"}]}], "}"}]], "Output",
 CellChangeTimes->{3.610738960883086*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell["Cartan\[CloseCurlyQuote]s formalism", "Subsubsection",
 CellChangeTimes->{{3.610741672163031*^9, 3.610741677551221*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"dx", "[", "M", "]"}], "[", "a", "]"}]], "Input",
 CellChangeTimes->{{3.610742193079245*^9, 3.610742204569287*^9}}],

Cell[BoxData[
 InterpretationBox[
  StyleBox[GridBox[{
     {"dx", 
      StyleBox[GridBox[{
         {"a"},
         {" "}
        },
        GridBoxSpacings->{"Columns" -> {
            Offset[0.], {
             Offset[0.034999999999999996`]}, 
            Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
             Offset[0.]}}, "RowsIndexed" -> {}}],
       FontSize->Rational[39, 4]]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.034999999999999996`]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}],
   ShowAutoStyles->False,
   AutoSpacing->False],
  xAct`xTerior`dx[$CellContext`M][physics`a],
  Editable->False]], "Output",
 CellChangeTimes->{{3.610742198107251*^9, 3.610742205166243*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Diff", "[", 
  RowBox[{
   RowBox[{"Exp", "[", 
    RowBox[{"\[Beta]", " ", 
     RowBox[{"\[Phi]", "[", "]"}]}], "]"}], 
   RowBox[{"(", 
    RowBox[{
     RowBox[{
      RowBox[{"dx", "[", "M", "]"}], "[", 
      RowBox[{"{", 
       RowBox[{"4", ",", "Sch"}], "}"}], "]"}], " ", "+", " ", 
     RowBox[{"\[ScriptCapitalA]", "[", "]"}]}], ")"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.610741680160399*^9, 3.610741718137221*^9}, {
  3.61074177063569*^9, 3.610741789774963*^9}, {3.610742052146304*^9, 
  3.610742098795031*^9}, {3.610742170728931*^9, 3.610742176351731*^9}, {
  3.610742646867172*^9, 3.610742655542038*^9}, {3.610743460032281*^9, 
  3.61074346450515*^9}, {3.610743535964341*^9, 3.610743539331292*^9}, {
  3.610743819541576*^9, 3.61074381967039*^9}, {3.610743873998644*^9, 
  3.610743874156216*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   SuperscriptBox["\[ExponentialE]", 
    RowBox[{
     InterpretationBox[
      StyleBox["\[Beta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Beta],
      Editable->False], " ", 
     RowBox[{"\[Phi]", "[", "]"}]}]], " ", 
   InterpretationBox[
    StyleBox[
     RowBox[{"d", "[", 
      InterpretationBox[
       StyleBox["\[ScriptCapitalA]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[ScriptCapitalA][],
       Editable->False], "]"}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`Diff[
     $CellContext`\[ScriptCapitalA][], xAct`xTensor`PD],
    Editable->False]}], "+", 
  RowBox[{
   SuperscriptBox["\[ExponentialE]", 
    RowBox[{
     InterpretationBox[
      StyleBox["\[Beta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Beta],
      Editable->False], " ", 
     RowBox[{"\[Phi]", "[", "]"}]}]], " ", 
   InterpretationBox[
    StyleBox["\[Beta]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Beta],
    Editable->False], " ", 
   RowBox[{
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       RowBox[{"\[Phi]", "[", "]"}], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`\[Phi][], xAct`xTensor`PD],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox["\[ScriptCapitalA]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[ScriptCapitalA][],
     Editable->False]}]}], "+", 
  RowBox[{
   SuperscriptBox["\[ExponentialE]", 
    RowBox[{
     InterpretationBox[
      StyleBox["\[Beta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Beta],
      Editable->False], " ", 
     RowBox[{"\[Phi]", "[", "]"}]}]], " ", 
   InterpretationBox[
    StyleBox["\[Beta]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Beta],
    Editable->False], " ", 
   RowBox[{
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       RowBox[{"\[Phi]", "[", "]"}], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`\[Phi][], xAct`xTensor`PD],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["4",
              FontColor->RGBColor[0., 0., 1.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M][{4, $CellContext`Sch}],
     Editable->False]}]}]}]], "Output",
 CellChangeTimes->{
  3.610742181331285*^9, {3.610742649659856*^9, 3.610742656732289*^9}, 
   3.61074346803678*^9, 3.610743540620327*^9, 3.610743820570412*^9, {
   3.610743870318734*^9, 3.610743874748283*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Deg", "[", 
  RowBox[{
   RowBox[{"dx", "[", "M", "]"}], "[", 
   RowBox[{"{", 
    RowBox[{"4", ",", "Sch"}], "}"}], "]"}], "]"}]], "Input",
 CellChangeTimes->{{3.610743365263738*^9, 3.61074340751968*^9}, {
  3.610743447385841*^9, 3.610743451855741*^9}, {3.610743513607589*^9, 
  3.610743515733144*^9}, {3.610743553616249*^9, 3.610743560163693*^9}, {
  3.610743742302441*^9, 3.610743811661194*^9}}],

Cell[BoxData["1"], "Output",
 CellChangeTimes->{{3.610743400918081*^9, 3.610743408581189*^9}, 
   3.610743452723041*^9, 3.610743516217309*^9, 3.610743561195434*^9, 
   3.610743610643028*^9, {3.61074374588578*^9, 3.610743781205684*^9}, 
   3.61074381410063*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"BasisArray", "[", "vielbein", "]"}], "[", "a", "]"}]], "Input",
 CellChangeTimes->{{3.610743509098735*^9, 3.610743510776797*^9}, {
  3.610744002444266*^9, 3.610744065489492*^9}, {3.610744109544249*^9, 
  3.610744120488689*^9}, {3.61074427682998*^9, 3.610744280737058*^9}, {
  3.610744339845579*^9, 3.610744376290889*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   InterpretationBox[
    StyleBox[GridBox[{
       {"e", 
        StyleBox[GridBox[{
           {" ", "a"},
           {
            StyleBox["0",
             FontColor->RGBColor[0., 1., 0.]], " "}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTensor`Basis[{0, -$CellContext`vielbein}, physics`a],
    Editable->False], ",", 
   InterpretationBox[
    StyleBox[GridBox[{
       {"e", 
        StyleBox[GridBox[{
           {" ", "a"},
           {
            StyleBox["1",
             FontColor->RGBColor[0., 1., 0.]], " "}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTensor`Basis[{1, -$CellContext`vielbein}, physics`a],
    Editable->False], ",", 
   InterpretationBox[
    StyleBox[GridBox[{
       {"e", 
        StyleBox[GridBox[{
           {" ", "a"},
           {
            StyleBox["2",
             FontColor->RGBColor[0., 1., 0.]], " "}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTensor`Basis[{2, -$CellContext`vielbein}, physics`a],
    Editable->False], ",", 
   InterpretationBox[
    StyleBox[GridBox[{
       {"e", 
        StyleBox[GridBox[{
           {" ", "a"},
           {
            StyleBox["3",
             FontColor->RGBColor[0., 1., 0.]], " "}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTensor`Basis[{3, -$CellContext`vielbein}, physics`a],
    Editable->False], ",", 
   InterpretationBox[
    StyleBox[GridBox[{
       {"e", 
        StyleBox[GridBox[{
           {" ", "a"},
           {
            StyleBox["4",
             FontColor->RGBColor[0., 1., 0.]], " "}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTensor`Basis[{4, -$CellContext`vielbein}, physics`a],
    Editable->False]}], "}"}]], "Output",
 CellChangeTimes->{
  3.610744061935055*^9, {3.610744114212921*^9, 3.610744120900451*^9}, {
   3.610744272250448*^9, 3.610744281308027*^9}, {3.610744353448581*^9, 
   3.610744376963795*^9}}]
}, Open  ]],

Cell[BoxData[
 RowBox[{"DefDiffForm", "[", 
  RowBox[{
   RowBox[{"a", "[", "]"}], ",", "M4", ",", "1"}], "]"}]], "Input",
 CellChangeTimes->{{3.611308442492059*^9, 3.611308559391601*^9}}],

Cell[BoxData[
 RowBox[{"DefDiffForm", "[", 
  RowBox[{
   RowBox[{"A", "[", "]"}], ",", "M4", ",", "1"}], "]"}]], "Input",
 CellChangeTimes->{{3.611308569038966*^9, 3.611308587753956*^9}}],

Cell[BoxData[
 RowBox[{"DefDiffForm", "[", 
  RowBox[{
   RowBox[{"\[Chi]", "[", "]"}], ",", "M4", ",", "0"}], "]"}]], "Input",
 CellChangeTimes->{{3.611308589108642*^9, 3.611308614696208*^9}}],

Cell[BoxData[
 RowBox[{"DefDiffForm", "[", 
  RowBox[{
   RowBox[{"\[ScriptCapitalA]", "[", "]"}], ",", "M4", ",", "1"}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.611308610699317*^9, 3.611308647330367*^9}, {
  3.647359651076277*^9, 3.647359665342786*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"a", "[", "]"}], "=", 
  RowBox[{"Diff", "[", 
   RowBox[{
    RowBox[{"A", "[", "]"}], "+", " ", 
    RowBox[{
     RowBox[{"\[Chi]", "[", "]"}], 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        RowBox[{"dx", "[", "M4", "]"}], "[", 
        RowBox[{"{", 
         RowBox[{"4", ",", "chart4"}], "}"}], "]"}], " ", "+", " ", 
       RowBox[{"2", 
        RowBox[{"\[ScriptCapitalA]", "[", "]"}]}]}], ")"}]}]}], 
   "]"}]}]], "Input",
 CellChangeTimes->{{3.611308667800094*^9, 3.611308683520327*^9}, {
   3.611308758338907*^9, 3.611308839595093*^9}, 3.611308895644438*^9, {
   3.611309004113778*^9, 3.611309022494605*^9}, {3.61130907720087*^9, 
   3.61130908927253*^9}, {3.611309128504679*^9, 3.611309146971989*^9}, {
   3.611312363980622*^9, 3.611312365839893*^9}}],

Cell[BoxData[
 RowBox[{
  InterpretationBox[
   StyleBox[
    RowBox[{"d", "[", 
     InterpretationBox[
      StyleBox["A",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`A[],
      Editable->False], "]"}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   xAct`xTerior`Diff[
    $CellContext`A[], xAct`xTensor`PD],
   Editable->False], "+", 
  RowBox[{"2", " ", 
   RowBox[{
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["\[Chi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Chi][],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`\[Chi][], xAct`xTensor`PD],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox["\[ScriptCapitalA]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[ScriptCapitalA][],
     Editable->False]}]}], "+", 
  RowBox[{
   InterpretationBox[
    StyleBox[
     RowBox[{"d", "[", 
      InterpretationBox[
       StyleBox["\[Chi]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Chi][],
       Editable->False], "]"}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`Diff[
     $CellContext`\[Chi][], xAct`xTensor`PD],
    Editable->False], "\[Wedge]", 
   InterpretationBox[
    StyleBox[GridBox[{
       {"dx", 
        StyleBox[GridBox[{
           {
            StyleBox["4",
             FontColor->RGBColor[1., 0., 0.]]},
           {" "}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`dx[$CellContext`M4][{4, $CellContext`chart4}],
    Editable->False]}], "+", 
  RowBox[{"2", " ", 
   InterpretationBox[
    StyleBox[
     RowBox[{"d", "[", 
      InterpretationBox[
       StyleBox["\[ScriptCapitalA]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[ScriptCapitalA][],
       Editable->False], "]"}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`Diff[
     $CellContext`\[ScriptCapitalA][], xAct`xTensor`PD],
    Editable->False], " ", 
   InterpretationBox[
    StyleBox["\[Chi]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Chi][],
    Editable->False]}]}]], "Output",
 CellChangeTimes->{{3.61130879579496*^9, 3.611308820285477*^9}, 
   3.611309023425866*^9, 3.611309057620658*^9, 3.611309101023093*^9, 
   3.611309147836918*^9, 3.611312369039022*^9, 3.611313310747985*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"a", "[", "]"}], "\[Wedge]", 
  RowBox[{
   RowBox[{"Hodge", "[", "g4", "]"}], "@", 
   RowBox[{"a", "[", "]"}]}]}]], "Input",
 CellChangeTimes->{{3.611309167931894*^9, 3.611309188130055*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   InterpretationBox[
    StyleBox[
     RowBox[{"d", "[", 
      InterpretationBox[
       StyleBox["A",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`A[],
       Editable->False], "]"}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`Diff[
     $CellContext`A[], xAct`xTensor`PD],
    Editable->False], "\[Wedge]", 
   InterpretationBox[
    StyleBox[
     RowBox[{
      SubscriptBox["*", "g"], "[", 
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["A",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`A[],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`A[], xAct`xTensor`PD],
       Editable->False], "]"}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`Hodge[$CellContext`g4][
     xAct`xTerior`Diff[
      $CellContext`A[], xAct`xTensor`PD]],
    Editable->False]}], "+", 
  RowBox[{"2", " ", 
   RowBox[{
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["A",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`A[],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`A[], xAct`xTensor`PD],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox[
      RowBox[{
       SubscriptBox["*", "g"], "[", 
       RowBox[{
        InterpretationBox[
         StyleBox[
          RowBox[{"d", "[", 
           InterpretationBox[
            StyleBox["\[Chi]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Chi][],
            Editable->False], "]"}],
          ShowAutoStyles->False,
          AutoSpacing->False],
         xAct`xTerior`Diff[
          $CellContext`\[Chi][], xAct`xTensor`PD],
         Editable->False], "\[Wedge]", 
        InterpretationBox[
         StyleBox["\[ScriptCapitalA]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[ScriptCapitalA][],
         Editable->False]}], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Hodge[$CellContext`g4][
      Wedge[
       xAct`xTerior`Diff[
        $CellContext`\[Chi][], xAct`xTensor`PD], 
       $CellContext`\[ScriptCapitalA][]]],
     Editable->False]}]}], "+", 
  RowBox[{
   InterpretationBox[
    StyleBox[
     RowBox[{"d", "[", 
      InterpretationBox[
       StyleBox["A",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`A[],
       Editable->False], "]"}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`Diff[
     $CellContext`A[], xAct`xTensor`PD],
    Editable->False], "\[Wedge]", 
   InterpretationBox[
    StyleBox[
     RowBox[{
      SubscriptBox["*", "g"], "[", 
      RowBox[{
       InterpretationBox[
        StyleBox[
         RowBox[{"d", "[", 
          InterpretationBox[
           StyleBox["\[Chi]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Chi][],
           Editable->False], "]"}],
         ShowAutoStyles->False,
         AutoSpacing->False],
        xAct`xTerior`Diff[
         $CellContext`\[Chi][], xAct`xTensor`PD],
        Editable->False], "\[Wedge]", 
       InterpretationBox[
        StyleBox[GridBox[{
           {"dx", 
            StyleBox[GridBox[{
               {
                StyleBox["4",
                 FontColor->RGBColor[1., 0., 0.]]},
               {" "}
              },
              GridBoxSpacings->{"Columns" -> {
                  Offset[0.], {
                   Offset[0.034999999999999996`]}, 
                  Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                   Offset[0.]}}, "RowsIndexed" -> {}}],
             FontSize->Rational[39, 4]]}
          },
          
          GridBoxAlignment->{
           "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
            "Rows" -> {{Center}}, "RowsIndexed" -> {}},
          GridBoxSpacings->{"Columns" -> {
              Offset[0.27999999999999997`], {
               Offset[0.034999999999999996`]}, 
              Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
              Offset[0.2], {
               Offset[0.4]}, 
              Offset[0.2]}, "RowsIndexed" -> {}}],
         ShowAutoStyles->False,
         AutoSpacing->False],
        xAct`xTerior`dx[$CellContext`M4][{4, $CellContext`chart4}],
        Editable->False]}], "]"}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`Hodge[$CellContext`g4][
     Wedge[
      xAct`xTerior`Diff[
       $CellContext`\[Chi][], xAct`xTensor`PD], 
      xAct`xTerior`dx[$CellContext`M4][{4, $CellContext`chart4}]]],
    Editable->False]}], "+", 
  RowBox[{"2", " ", 
   RowBox[{
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["\[Chi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Chi][],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`\[Chi][], xAct`xTensor`PD],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox["\[ScriptCapitalA]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[ScriptCapitalA][],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox[
      RowBox[{
       SubscriptBox["*", "g"], "[", 
       InterpretationBox[
        StyleBox[
         RowBox[{"d", "[", 
          InterpretationBox[
           StyleBox["A",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`A[],
           Editable->False], "]"}],
         ShowAutoStyles->False,
         AutoSpacing->False],
        xAct`xTerior`Diff[
         $CellContext`A[], xAct`xTensor`PD],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Hodge[$CellContext`g4][
      xAct`xTerior`Diff[
       $CellContext`A[], xAct`xTensor`PD]],
     Editable->False]}]}], "+", 
  RowBox[{"4", " ", 
   RowBox[{
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["\[Chi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Chi][],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`\[Chi][], xAct`xTensor`PD],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox["\[ScriptCapitalA]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[ScriptCapitalA][],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox[
      RowBox[{
       SubscriptBox["*", "g"], "[", 
       RowBox[{
        InterpretationBox[
         StyleBox[
          RowBox[{"d", "[", 
           InterpretationBox[
            StyleBox["\[Chi]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Chi][],
            Editable->False], "]"}],
          ShowAutoStyles->False,
          AutoSpacing->False],
         xAct`xTerior`Diff[
          $CellContext`\[Chi][], xAct`xTensor`PD],
         Editable->False], "\[Wedge]", 
        InterpretationBox[
         StyleBox["\[ScriptCapitalA]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[ScriptCapitalA][],
         Editable->False]}], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Hodge[$CellContext`g4][
      Wedge[
       xAct`xTerior`Diff[
        $CellContext`\[Chi][], xAct`xTensor`PD], 
       $CellContext`\[ScriptCapitalA][]]],
     Editable->False]}]}], "+", 
  RowBox[{"2", " ", 
   RowBox[{
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["\[Chi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Chi][],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`\[Chi][], xAct`xTensor`PD],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox["\[ScriptCapitalA]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[ScriptCapitalA][],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox[
      RowBox[{
       SubscriptBox["*", "g"], "[", 
       RowBox[{
        InterpretationBox[
         StyleBox[
          RowBox[{"d", "[", 
           InterpretationBox[
            StyleBox["\[Chi]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Chi][],
            Editable->False], "]"}],
          ShowAutoStyles->False,
          AutoSpacing->False],
         xAct`xTerior`Diff[
          $CellContext`\[Chi][], xAct`xTensor`PD],
         Editable->False], "\[Wedge]", 
        InterpretationBox[
         StyleBox[GridBox[{
            {"dx", 
             StyleBox[GridBox[{
                {
                 StyleBox["4",
                  FontColor->RGBColor[1., 0., 0.]]},
                {" "}
               },
               GridBoxSpacings->{"Columns" -> {
                   Offset[0.], {
                    Offset[0.034999999999999996`]}, 
                   Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                    Offset[0.]}}, "RowsIndexed" -> {}}],
              FontSize->Rational[39, 4]]}
           },
           
           GridBoxAlignment->{
            "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
             "Rows" -> {{Center}}, "RowsIndexed" -> {}},
           GridBoxSpacings->{"Columns" -> {
               Offset[0.27999999999999997`], {
                Offset[0.034999999999999996`]}, 
               Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
               Offset[0.2], {
                Offset[0.4]}, 
               Offset[0.2]}, "RowsIndexed" -> {}}],
          ShowAutoStyles->False,
          AutoSpacing->False],
         xAct`xTerior`dx[$CellContext`M4][{4, $CellContext`chart4}],
         Editable->False]}], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Hodge[$CellContext`g4][
      Wedge[
       xAct`xTerior`Diff[
        $CellContext`\[Chi][], xAct`xTensor`PD], 
       xAct`xTerior`dx[$CellContext`M4][{4, $CellContext`chart4}]]],
     Editable->False]}]}], "+", 
  RowBox[{
   InterpretationBox[
    StyleBox[
     RowBox[{"d", "[", 
      InterpretationBox[
       StyleBox["\[Chi]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Chi][],
       Editable->False], "]"}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`Diff[
     $CellContext`\[Chi][], xAct`xTensor`PD],
    Editable->False], "\[Wedge]", 
   InterpretationBox[
    StyleBox[GridBox[{
       {"dx", 
        StyleBox[GridBox[{
           {
            StyleBox["4",
             FontColor->RGBColor[1., 0., 0.]]},
           {" "}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`dx[$CellContext`M4][{4, $CellContext`chart4}],
    Editable->False], "\[Wedge]", 
   InterpretationBox[
    StyleBox[
     RowBox[{
      SubscriptBox["*", "g"], "[", 
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["A",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`A[],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`A[], xAct`xTensor`PD],
       Editable->False], "]"}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`Hodge[$CellContext`g4][
     xAct`xTerior`Diff[
      $CellContext`A[], xAct`xTensor`PD]],
    Editable->False]}], "+", 
  RowBox[{"2", " ", 
   RowBox[{
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["\[Chi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Chi][],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`\[Chi][], xAct`xTensor`PD],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox[GridBox[{
        {"dx", 
         StyleBox[GridBox[{
            {
             StyleBox["4",
              FontColor->RGBColor[1., 0., 0.]]},
            {" "}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`dx[$CellContext`M4][{4, $CellContext`chart4}],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox[
      RowBox[{
       SubscriptBox["*", "g"], "[", 
       RowBox[{
        InterpretationBox[
         StyleBox[
          RowBox[{"d", "[", 
           InterpretationBox[
            StyleBox["\[Chi]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Chi][],
            Editable->False], "]"}],
          ShowAutoStyles->False,
          AutoSpacing->False],
         xAct`xTerior`Diff[
          $CellContext`\[Chi][], xAct`xTensor`PD],
         Editable->False], "\[Wedge]", 
        InterpretationBox[
         StyleBox["\[ScriptCapitalA]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[ScriptCapitalA][],
         Editable->False]}], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Hodge[$CellContext`g4][
      Wedge[
       xAct`xTerior`Diff[
        $CellContext`\[Chi][], xAct`xTensor`PD], 
       $CellContext`\[ScriptCapitalA][]]],
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              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   xAct`xTerior`dx[$CellContext`M4][{4, $CellContext`chart4}],
   Editable->False], "\[Wedge]", 
  InterpretationBox[
   StyleBox[GridBox[{
      {"dx", 
       StyleBox[GridBox[{
          {
           StyleBox["3",
            FontColor->RGBColor[1., 0., 0.]]},
          {" "}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   xAct`xTerior`dx[$CellContext`M4][{3, $CellContext`chart4}],
   Editable->False], "\[Wedge]", 
  InterpretationBox[
   StyleBox[GridBox[{
      {"dx", 
       StyleBox[GridBox[{
          {
           StyleBox["2",
            FontColor->RGBColor[1., 0., 0.]]},
          {" "}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   xAct`xTerior`dx[$CellContext`M4][{2, $CellContext`chart4}],
   Editable->False]}]], "Output",
 CellChangeTimes->{
  3.611311838004771*^9, 3.611312570644281*^9, {3.611312777003767*^9, 
   3.611312792262564*^9}, 3.611312826509214*^9, 3.611312879576619*^9, {
   3.611312962912109*^9, 3.611312980184757*^9}, 3.611313270228594*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Hodge", "[", "g4", "]"}], "@", "%"}]], "Input",
 CellChangeTimes->{{3.611309501550593*^9, 3.61130951195435*^9}}],

Cell[BoxData[
 InterpretationBox[
  StyleBox[
   RowBox[{
    SubscriptBox["*", "g"], "[", 
    RowBox[{
     InterpretationBox[
      StyleBox[GridBox[{
         {"dx", 
          StyleBox[GridBox[{
             {
              StyleBox["4",
               FontColor->RGBColor[1., 0., 0.]]},
             {" "}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`dx[$CellContext`M4][{4, $CellContext`chart4}],
      Editable->False], "\[Wedge]", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"dx", 
          StyleBox[GridBox[{
             {
              StyleBox["3",
               FontColor->RGBColor[1., 0., 0.]]},
             {" "}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`dx[$CellContext`M4][{3, $CellContext`chart4}],
      Editable->False], "\[Wedge]", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"dx", 
          StyleBox[GridBox[{
             {
              StyleBox["2",
               FontColor->RGBColor[1., 0., 0.]]},
             {" "}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`dx[$CellContext`M4][{2, $CellContext`chart4}],
      Editable->False]}], "]"}],
   ShowAutoStyles->False,
   AutoSpacing->False],
  xAct`xTerior`Hodge[$CellContext`g4][
   Wedge[
    xAct`xTerior`dx[$CellContext`M4][{4, $CellContext`chart4}], 
    xAct`xTerior`dx[$CellContext`M4][{3, $CellContext`chart4}], 
    xAct`xTerior`dx[$CellContext`M4][{2, $CellContext`chart4}]]],
  Editable->False]], "Output",
 CellChangeTimes->{
  3.611309512513069*^9, 3.611309554289709*^9, 3.611309584827797*^9, 
   3.611309657704222*^9, 3.611309695069814*^9, 3.611309904146823*^9, 
   3.611310192683028*^9, 3.611311539722051*^9, 3.611311668971911*^9, 
   3.611311846187681*^9, 3.611312572096892*^9, 3.611312795938265*^9, 
   3.611312832112078*^9, 3.611312880866266*^9, {3.611312964190023*^9, 
   3.611312981843497*^9}, 3.611313271816371*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ExpandHodgeDual", "[", 
  RowBox[{"%", ",", 
   RowBox[{"dx", "[", "M4", "]"}], ",", "g4"}], "]"}]], "Input",
 CellChangeTimes->{{3.611309514916884*^9, 3.611309530742498*^9}, {
  3.611309612278645*^9, 3.611309614476763*^9}}],

Cell[BoxData[
 RowBox[{
  InterpretationBox[
   StyleBox[GridBox[{
      {"\[Epsilon]g", 
       StyleBox[GridBox[{
          {
           StyleBox["4",
            FontColor->RGBColor[1., 0., 0.]], 
           StyleBox["3",
            FontColor->RGBColor[1., 0., 0.]], 
           StyleBox["2",
            FontColor->RGBColor[1., 0., 0.]], " "},
          {" ", " ", " ", "\[Mu]"}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`epsilong4[{4, $CellContext`chart4}, {
    3, $CellContext`chart4}, {2, $CellContext`chart4}, -$CellContext`\[Mu]],
   Editable->False], " ", 
  InterpretationBox[
   StyleBox[GridBox[{
      {"dx", 
       StyleBox[GridBox[{
          {"\[Mu]"},
          {" "}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   xAct`xTerior`dx[$CellContext`M4][$CellContext`\[Mu]],
   Editable->False]}]], "Output",
 CellChangeTimes->{{3.611309531439126*^9, 3.611309615288816*^9}, 
   3.611309660974039*^9, 3.611309696641982*^9, 3.611309907844848*^9, 
   3.61131019408391*^9, 3.611311542958968*^9, 3.611311670371619*^9, 
   3.611311850472719*^9, 3.611312573777379*^9, 3.61131279855244*^9, 
   3.61131283508876*^9, 3.611312882181823*^9, {3.611312965574882*^9, 
   3.611312982494336*^9}, 3.611313273047016*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ContractMetric", "@", "%"}]], "Input",
 CellChangeTimes->{{3.611309728015683*^9, 3.611309733933209*^9}}],

Cell[BoxData[
 RowBox[{
  InterpretationBox[
   StyleBox[GridBox[{
      {"\[Epsilon]g", 
       StyleBox[GridBox[{
          {
           StyleBox["4",
            FontColor->RGBColor[1., 0., 0.]], 
           StyleBox["3",
            FontColor->RGBColor[1., 0., 0.]], 
           StyleBox["2",
            FontColor->RGBColor[1., 0., 0.]], " "},
          {" ", " ", " ", "\[Mu]"}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`epsilong4[{4, $CellContext`chart4}, {
    3, $CellContext`chart4}, {2, $CellContext`chart4}, -$CellContext`\[Mu]],
   Editable->False], " ", 
  InterpretationBox[
   StyleBox[GridBox[{
      {"dx", 
       StyleBox[GridBox[{
          {"\[Mu]"},
          {" "}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   xAct`xTerior`dx[$CellContext`M4][$CellContext`\[Mu]],
   Editable->False]}]], "Output",
 CellChangeTimes->{
  3.611309734727902*^9, 3.611309915977421*^9, {3.611310182243483*^9, 
   3.611310196478419*^9}, 3.61131154469012*^9, 3.611311671701244*^9, 
   3.611312575756552*^9, 3.611312802992587*^9, 3.611312837317587*^9, 
   3.611312883616041*^9, {3.611312966236526*^9, 3.611312983822032*^9}, 
   3.611313274731192*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"TraceBasisDummy", "@", 
   RowBox[{
    RowBox[{"ToBasis", "[", "chart4", "]"}], "@", "%"}]}], "//", 
  "ToCanonical"}]], "Input",
 CellChangeTimes->{{3.611309928032951*^9, 3.611309947600632*^9}, {
  3.611310171757439*^9, 3.611310177108242*^9}, {3.611310550862033*^9, 
  3.611310552517634*^9}, {3.611311651321236*^9, 3.611311697217813*^9}, {
  3.611313242493935*^9, 3.611313267479084*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   InterpretationBox[
    StyleBox[GridBox[{
       {"\[Epsilon]g", 
        StyleBox[GridBox[{
           {" ", 
            StyleBox["2",
             FontColor->RGBColor[1., 0., 0.]], 
            StyleBox["3",
             FontColor->RGBColor[1., 0., 0.]], 
            StyleBox["4",
             FontColor->RGBColor[1., 0., 0.]]},
           {
            StyleBox["0",
             FontColor->RGBColor[1., 0., 0.]], " ", " ", " "}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`epsilong4[{0, -$CellContext`chart4}, {
     2, $CellContext`chart4}, {3, $CellContext`chart4}, {
     4, $CellContext`chart4}],
    Editable->False], " ", 
   InterpretationBox[
    StyleBox[GridBox[{
       {"dx", 
        StyleBox[GridBox[{
           {
            StyleBox["0",
             FontColor->RGBColor[1., 0., 0.]]},
           {" "}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`dx[$CellContext`M4][{0, $CellContext`chart4}],
    Editable->False]}], "+", 
  RowBox[{
   InterpretationBox[
    StyleBox[GridBox[{
       {"\[Epsilon]g", 
        StyleBox[GridBox[{
           {" ", 
            StyleBox["2",
             FontColor->RGBColor[1., 0., 0.]], 
            StyleBox["3",
             FontColor->RGBColor[1., 0., 0.]], 
            StyleBox["4",
             FontColor->RGBColor[1., 0., 0.]]},
           {
            StyleBox["1",
             FontColor->RGBColor[1., 0., 0.]], " ", " ", " "}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`epsilong4[{1, -$CellContext`chart4}, {
     2, $CellContext`chart4}, {3, $CellContext`chart4}, {
     4, $CellContext`chart4}],
    Editable->False], " ", 
   InterpretationBox[
    StyleBox[GridBox[{
       {"dx", 
        StyleBox[GridBox[{
           {
            StyleBox["1",
             FontColor->RGBColor[1., 0., 0.]]},
           {" "}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`dx[$CellContext`M4][{1, $CellContext`chart4}],
    Editable->False]}], "-", 
  RowBox[{
   InterpretationBox[
    StyleBox[GridBox[{
       {"\[Epsilon]g", 
        StyleBox[GridBox[{
           {
            StyleBox["2",
             FontColor->RGBColor[1., 0., 0.]], " ", 
            StyleBox["3",
             FontColor->RGBColor[1., 0., 0.]], 
            StyleBox["4",
             FontColor->RGBColor[1., 0., 0.]]},
           {" ", 
            StyleBox["2",
             FontColor->RGBColor[1., 0., 0.]], " ", " "}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`epsilong4[{2, $CellContext`chart4}, {
     2, -$CellContext`chart4}, {3, $CellContext`chart4}, {
     4, $CellContext`chart4}],
    Editable->False], " ", 
   InterpretationBox[
    StyleBox[GridBox[{
       {"dx", 
        StyleBox[GridBox[{
           {
            StyleBox["2",
             FontColor->RGBColor[1., 0., 0.]]},
           {" "}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`dx[$CellContext`M4][{2, $CellContext`chart4}],
    Editable->False]}], "+", 
  RowBox[{
   InterpretationBox[
    StyleBox[GridBox[{
       {"\[Epsilon]g", 
        StyleBox[GridBox[{
           {
            StyleBox["2",
             FontColor->RGBColor[1., 0., 0.]], 
            StyleBox["3",
             FontColor->RGBColor[1., 0., 0.]], " ", 
            StyleBox["4",
             FontColor->RGBColor[1., 0., 0.]]},
           {" ", " ", 
            StyleBox["3",
             FontColor->RGBColor[1., 0., 0.]], " "}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`epsilong4[{2, $CellContext`chart4}, {
     3, $CellContext`chart4}, {3, -$CellContext`chart4}, {
     4, $CellContext`chart4}],
    Editable->False], " ", 
   InterpretationBox[
    StyleBox[GridBox[{
       {"dx", 
        StyleBox[GridBox[{
           {
            StyleBox["3",
             FontColor->RGBColor[1., 0., 0.]]},
           {" "}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`dx[$CellContext`M4][{3, $CellContext`chart4}],
    Editable->False]}]}]], "Output",
 CellChangeTimes->{
  3.611309949202367*^9, 3.611310198431005*^9, 3.61131055541725*^9, 
   3.611311547292798*^9, {3.611311683932902*^9, 3.611311698092214*^9}, 
   3.611312578645674*^9, 3.611312805114331*^9, 3.611312839387416*^9, 
   3.61131288500174*^9, {3.611312967664434*^9, 3.611312985966251*^9}, 
   3.611313276497494*^9}]
}, Open  ]]
}, Open  ]],

Cell[CellGroupData[{

Cell["Perturbations", "Subsubsection",
 CellChangeTimes->{{3.61143735904552*^9, 3.611437366871945*^9}}],

Cell[BoxData[
 RowBox[{"DefManifold", "[", 
  RowBox[{"M", ",", "4", ",", 
   RowBox[{"{", 
    RowBox[{"\[Mu]", ",", "\[Nu]", ",", "\[Rho]", ",", "\[Sigma]"}], "}"}]}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.61143797050524*^9, 3.611437974822944*^9}, {
  3.611438096633492*^9, 3.611438138141938*^9}}],

Cell[BoxData[
 RowBox[{"DefMetric", "[", 
  RowBox[{
   RowBox[{"-", "1"}], ",", 
   RowBox[{"g", "[", 
    RowBox[{
     RowBox[{"-", "\[Mu]"}], ",", 
     RowBox[{"-", "\[Nu]"}]}], "]"}], ",", "Cd", ",", 
   RowBox[{"SymbolOfCovD", "\[Rule]", 
    RowBox[{"{", 
     RowBox[{"\"\<;\>\"", ",", "\"\<\[Del]\>\""}], "}"}]}]}], "]"}]], "Input",\

 CellChangeTimes->{{3.611438251587334*^9, 3.611438270993862*^9}, {
  3.611438319885549*^9, 3.611438397557785*^9}, {3.611438646150723*^9, 
  3.611438646613547*^9}, {3.611438736261695*^9, 3.611438745691942*^9}, {
  3.611440159355452*^9, 3.611440185765786*^9}, {3.611440472712424*^9, 
  3.611440485104483*^9}, {3.611441151611148*^9, 3.611441164699874*^9}, {
  3.611441228790635*^9, 3.611441264923778*^9}, {3.611441311222974*^9, 
  3.611441316644002*^9}, {3.611441790412161*^9, 3.611441805923609*^9}, {
  3.611441882652582*^9, 3.611441883594232*^9}, {3.611441952497822*^9, 
  3.611441952647352*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"bgfield", "=", 
   RowBox[{
    RowBox[{"h", "[", 
     RowBox[{
      RowBox[{"LI", "[", "order_", "]"}], ",", "__"}], "]"}], 
    "\[RuleDelayed]", " ", 
    RowBox[{"0", "/;", 
     RowBox[{"order", ">", "1"}]}]}]}], ";"}]], "Input",
 CellChangeTimes->{{3.611441026610436*^9, 3.61144105454866*^9}}],

Cell[BoxData[
 RowBox[{"DefMetricPerturbation", "[", 
  RowBox[{"g", ",", "\[Gamma]", ",", "\[Epsilon]"}], "]"}]], "Input",
 CellChangeTimes->{{3.611437387624974*^9, 3.611437387899796*^9}, {
  3.61143741977015*^9, 3.611437424454199*^9}, {3.611438408225582*^9, 
  3.611438418480058*^9}, {3.611438760676239*^9, 3.611438761120025*^9}, {
  3.611440190366403*^9, 3.611440191704197*^9}, {3.611440498570958*^9, 
  3.611440498721125*^9}, {3.611441181327544*^9, 3.611441182933106*^9}, {
  3.611441959903104*^9, 3.611441960003829*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Perturbation", "[", 
  RowBox[{
   RowBox[{"g", "[", 
    RowBox[{
     RowBox[{"-", "\[Mu]"}], ",", 
     RowBox[{"-", "\[Nu]"}]}], "]"}], ",", "2"}], "]"}]], "Input",
 CellChangeTimes->{{3.611440265415056*^9, 3.611440283319175*^9}, {
  3.611440504760742*^9, 3.611440504948156*^9}, {3.611441191155955*^9, 
  3.611441194109361*^9}, {3.611441962868439*^9, 3.611441962990431*^9}}],

Cell[BoxData[
 InterpretationBox[
  StyleBox[GridBox[{
     {"\[Gamma]", 
      StyleBox[GridBox[{
         {"2", " ", " "},
         {" ", "\[Mu]", "\[Nu]"}
        },
        GridBoxSpacings->{"Columns" -> {
            Offset[0.], {
             Offset[0.034999999999999996`]}, 
            Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
             Offset[0.]}}, "RowsIndexed" -> {}}],
       FontSize->Rational[39, 4]]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.034999999999999996`]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}],
   ShowAutoStyles->False,
   AutoSpacing->False],
  $CellContext`\[Gamma][
   xAct`xTensor`LI[2], -$CellContext`\[Mu], -$CellContext`\[Nu]],
  Editable->False]], "Output",
 CellChangeTimes->{3.611440283764854*^9, 3.611440505522902*^9, 
  3.611441199381617*^9, 3.611441324947243*^9, 3.611441964811998*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Perturbed", "[", 
  RowBox[{
   RowBox[{"g", "[", 
    RowBox[{
     RowBox[{"-", "\[Mu]"}], ",", 
     RowBox[{"-", "\[Nu]"}]}], "]"}], ",", "4"}], "]"}]], "Input",
 CellChangeTimes->{{3.611441407628023*^9, 3.611441447374737*^9}, {
  3.611441529491706*^9, 3.611441538988654*^9}, {3.611441972528644*^9, 
  3.611441981339784*^9}}],

Cell[BoxData[
 RowBox[{
  InterpretationBox[
   StyleBox[GridBox[{
      {"g", 
       StyleBox[GridBox[{
          {" ", " "},
          {"\[Mu]", "\[Nu]"}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`g[-$CellContext`\[Mu], -$CellContext`\[Nu]],
   Editable->False], "+", 
  RowBox[{
   InterpretationBox[
    StyleBox["\[Epsilon]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Epsilon],
    Editable->False], " ", 
   InterpretationBox[
    StyleBox[GridBox[{
       {"\[Gamma]", 
        StyleBox[GridBox[{
           {"1", " ", " "},
           {" ", "\[Mu]", "\[Nu]"}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Gamma][
     xAct`xTensor`LI[1], -$CellContext`\[Mu], -$CellContext`\[Nu]],
    Editable->False]}], "+", 
  RowBox[{
   FractionBox["1", "2"], " ", 
   SuperscriptBox[
    InterpretationBox[
     StyleBox["\[Epsilon]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[Epsilon],
     Editable->False], "2"], " ", 
   InterpretationBox[
    StyleBox[GridBox[{
       {"\[Gamma]", 
        StyleBox[GridBox[{
           {"2", " ", " "},
           {" ", "\[Mu]", "\[Nu]"}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Gamma][
     xAct`xTensor`LI[2], -$CellContext`\[Mu], -$CellContext`\[Nu]],
    Editable->False]}], "+", 
  RowBox[{
   FractionBox["1", "6"], " ", 
   SuperscriptBox[
    InterpretationBox[
     StyleBox["\[Epsilon]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[Epsilon],
     Editable->False], "3"], " ", 
   InterpretationBox[
    StyleBox[GridBox[{
       {"\[Gamma]", 
        StyleBox[GridBox[{
           {"3", " ", " "},
           {" ", "\[Mu]", "\[Nu]"}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Gamma][
     xAct`xTensor`LI[3], -$CellContext`\[Mu], -$CellContext`\[Nu]],
    Editable->False]}], "+", 
  RowBox[{
   FractionBox["1", "24"], " ", 
   SuperscriptBox[
    InterpretationBox[
     StyleBox["\[Epsilon]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[Epsilon],
     Editable->False], "4"], " ", 
   InterpretationBox[
    StyleBox[GridBox[{
       {"\[Gamma]", 
        StyleBox[GridBox[{
           {"4", " ", " "},
           {" ", "\[Mu]", "\[Nu]"}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Gamma][
     xAct`xTensor`LI[4], -$CellContext`\[Mu], -$CellContext`\[Nu]],
    Editable->False]}]}]], "Output",
 CellChangeTimes->{{3.611441434144263*^9, 3.611441448084631*^9}, 
   3.611441478550564*^9, {3.611441531550324*^9, 3.61144153958102*^9}, {
   3.611441976491479*^9, 3.611441984179179*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Perturbation", "[", 
   RowBox[{
    RowBox[{"RicciCd", "[", 
     RowBox[{
      RowBox[{"-", "\[Mu]"}], ",", 
      RowBox[{"-", "\[Nu]"}]}], "]"}], ",", "2"}], "]"}], "//", 
  "ExpandPerturbation"}]], "Input",
 CellChangeTimes->{{3.61143743698969*^9, 3.611437447788831*^9}, {
  3.61143842568805*^9, 3.61143843182791*^9}, {3.611438481950734*^9, 
  3.61143851940196*^9}, {3.611438558753786*^9, 3.611438563367065*^9}, {
  3.611440513186795*^9, 3.6114405179412*^9}, {3.611441347832043*^9, 
  3.611441349310062*^9}, {3.611441563818876*^9, 3.611441565959303*^9}, {
  3.611442001524972*^9, 3.611442007357817*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   FractionBox["1", "2"], " ", 
   RowBox[{"(", 
    RowBox[{
     RowBox[{"-", 
      InterpretationBox[
       StyleBox[GridBox[{
          {"\[Gamma]", 
           StyleBox[GridBox[{
              {"2", "\[Rho]", " ", "  ", "  "},
              {" ", " ", "\[Rho]", 
               RowBox[{";", "\[Nu]"}], 
               RowBox[{";", "\[Mu]"}]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Cd[-$CellContext`\[Mu]][
        $CellContext`Cd[-$CellContext`\[Nu]][
         $CellContext`\[Gamma][
          xAct`xTensor`LI[2], $CellContext`\[Rho], -$CellContext`\[Rho]]]],
       Editable->False]}], "-", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"\[Gamma]", 
          StyleBox[GridBox[{
             {"2", "\[Rho]", " ", "  ", "  "},
             {" ", " ", "\[Nu]", 
              RowBox[{";", "\[Rho]"}], 
              RowBox[{";", "\[Mu]"}]}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Cd[-$CellContext`\[Mu]][
       $CellContext`Cd[-$CellContext`\[Rho]][
        $CellContext`\[Gamma][
         xAct`xTensor`LI[2], $CellContext`\[Rho], -$CellContext`\[Nu]]]],
      Editable->False], "+", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"\[Gamma]", 
          StyleBox[GridBox[{
             {"2", " ", " ", 
              RowBox[{";", "\[Rho]"}], "  "},
             {" ", "\[Nu]", "\[Rho]", "  ", 
              RowBox[{";", "\[Mu]"}]}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Cd[-$CellContext`\[Mu]][
       $CellContext`Cd[$CellContext`\[Rho]][
        $CellContext`\[Gamma][
         xAct`xTensor`LI[2], -$CellContext`\[Nu], -$CellContext`\[Rho]]]],
      Editable->False]}], ")"}]}], "+", 
  RowBox[{
   FractionBox["1", "2"], " ", 
   RowBox[{"(", 
    RowBox[{
     InterpretationBox[
      StyleBox[GridBox[{
         {"\[Gamma]", 
          StyleBox[GridBox[{
             {"2", "\[Rho]", " ", "  ", "  "},
             {" ", " ", "\[Nu]", 
              RowBox[{";", "\[Mu]"}], 
              RowBox[{";", "\[Rho]"}]}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Cd[-$CellContext`\[Rho]][
       $CellContext`Cd[-$CellContext`\[Mu]][
        $CellContext`\[Gamma][
         xAct`xTensor`LI[2], $CellContext`\[Rho], -$CellContext`\[Nu]]]],
      Editable->False], "+", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"\[Gamma]", 
          StyleBox[GridBox[{
             {"2", "\[Rho]", " ", "  ", "  "},
             {" ", " ", "\[Mu]", 
              RowBox[{";", "\[Nu]"}], 
              RowBox[{";", "\[Rho]"}]}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Cd[-$CellContext`\[Rho]][
       $CellContext`Cd[-$CellContext`\[Nu]][
        $CellContext`\[Gamma][
         xAct`xTensor`LI[2], $CellContext`\[Rho], -$CellContext`\[Mu]]]],
      Editable->False], "-", 
     InterpretationBox[
      StyleBox[GridBox[{
         {"\[Gamma]", 
          StyleBox[GridBox[{
             {"2", " ", " ", 
              RowBox[{";", "\[Rho]"}], "  "},
             {" ", "\[Nu]", "\[Mu]", "  ", 
              RowBox[{";", "\[Rho]"}]}
            },
            GridBoxSpacings->{"Columns" -> {
                Offset[0.], {
                 Offset[0.034999999999999996`]}, 
                Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                 Offset[0.]}}, "RowsIndexed" -> {}}],
           FontSize->Rational[39, 4]]}
        },
        GridBoxAlignment->{
         "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
          "Rows" -> {{Center}}, "RowsIndexed" -> {}},
        GridBoxSpacings->{"Columns" -> {
            Offset[0.27999999999999997`], {
             Offset[0.034999999999999996`]}, 
            Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
          "Rows" -> {
            Offset[0.2], {
             Offset[0.4]}, 
            Offset[0.2]}, "RowsIndexed" -> {}}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Cd[-$CellContext`\[Rho]][
       $CellContext`Cd[$CellContext`\[Rho]][
        $CellContext`\[Gamma][
         xAct`xTensor`LI[2], -$CellContext`\[Nu], -$CellContext`\[Mu]]]],
      Editable->False]}], ")"}]}], "+", 
  RowBox[{"2", " ", 
   RowBox[{"(", 
    RowBox[{
     RowBox[{
      FractionBox["1", "2"], " ", 
      InterpretationBox[
       StyleBox[GridBox[{
          {"\[Gamma]", 
           StyleBox[GridBox[{
              {"1", "\[Rho]", "\[Sigma]"},
              {" ", " ", " "}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Gamma][
        xAct`xTensor`LI[1], $CellContext`\[Rho], $CellContext`\[Sigma]],
       Editable->False], " ", 
      RowBox[{"(", 
       RowBox[{
        InterpretationBox[
         StyleBox[GridBox[{
            {"\[Gamma]", 
             StyleBox[GridBox[{
                {"1", " ", " ", "  ", "  "},
                {" ", "\[Sigma]", "\[Rho]", 
                 RowBox[{";", "\[Nu]"}], 
                 RowBox[{";", "\[Mu]"}]}
               },
               GridBoxSpacings->{"Columns" -> {
                   Offset[0.], {
                    Offset[0.034999999999999996`]}, 
                   Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                    Offset[0.]}}, "RowsIndexed" -> {}}],
              FontSize->Rational[39, 4]]}
           },
           
           GridBoxAlignment->{
            "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
             "Rows" -> {{Center}}, "RowsIndexed" -> {}},
           GridBoxSpacings->{"Columns" -> {
               Offset[0.27999999999999997`], {
                Offset[0.034999999999999996`]}, 
               Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
               Offset[0.2], {
                Offset[0.4]}, 
               Offset[0.2]}, "RowsIndexed" -> {}}],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Cd[-$CellContext`\[Mu]][
          $CellContext`Cd[-$CellContext`\[Nu]][
           $CellContext`\[Gamma][
            xAct`xTensor`LI[
            1], -$CellContext`\[Sigma], -$CellContext`\[Rho]]]],
         Editable->False], "+", 
        InterpretationBox[
         StyleBox[GridBox[{
            {"\[Gamma]", 
             StyleBox[GridBox[{
                {"1", " ", " ", "  ", "  "},
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         InterpretationBox[
          StyleBox["\[Phi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Phi][],
          Editable->False]}]], " ", 
       RowBox[{"(", 
        RowBox[{"1", "+", 
         RowBox[{"4", " ", 
          SuperscriptBox["\[ExponentialE]", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["\[Phi]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Phi][],
             Editable->False]}]], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["\[Chi]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Chi][],
            Editable->False], "2"]}]}], ")"}]}], 
      RowBox[{"12", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"4", " ", 
         InterpretationBox[
          StyleBox["\[Phi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Phi][],
          Editable->False]}]], " ", 
       InterpretationBox[
        StyleBox["\[Chi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Chi][],
        Editable->False]}]},
     {"0", "0", 
      RowBox[{"12", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"4", " ", 
         InterpretationBox[
          StyleBox["\[Phi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Phi][],
          Editable->False]}]], " ", 
       InterpretationBox[
        StyleBox["\[Chi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Chi][],
        Editable->False]}], 
      RowBox[{
       RowBox[{"-", "6"}], " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"4", " ", 
         InterpretationBox[
          StyleBox["\[Phi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Phi][],
          Editable->False]}]]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.640504101779504*^9, 3.640504113757442*^9}, 
   3.640504513873938*^9, 3.64050507158215*^9, 3.6405052953307734`*^9, 
   3.64050560045452*^9, 3.640547101438477*^9, 3.6405509352957687`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{
    RowBox[{
     RowBox[{"EinsteinCd", "[", 
      RowBox[{
       RowBox[{"-", "a"}], ",", 
       RowBox[{"-", "b"}]}], "]"}], "//", 
     RowBox[{"ToBasis", "[", "chart", "]"}]}], "//", "ComponentArray"}], "//",
    "ToValues"}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.6405020065986958`*^9, 3.640502051004793*^9}, {
  3.640503765506271*^9, 3.640503778742886*^9}, {3.640505597778854*^9, 
  3.6405056196699123`*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      FractionBox["3", "2"], "0", "0", "0"},
     {"0", 
      FractionBox[
       RowBox[{"3", " ", 
        SuperscriptBox["\[ExponentialE]", 
         InterpretationBox[
          StyleBox["\[Phi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Phi][],
          Editable->False]]}], "2"], "0", "0"},
     {"0", "0", 
      RowBox[{
       FractionBox["3", "2"], " ", 
       SuperscriptBox["\[ExponentialE]", 
        InterpretationBox[
         StyleBox["\[Phi]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Phi][],
         Editable->False]], " ", 
       RowBox[{"(", 
        RowBox[{"1", "+", 
         RowBox[{
          SuperscriptBox["\[ExponentialE]", 
           InterpretationBox[
            StyleBox["\[Phi]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Phi][],
            Editable->False]], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["\[Chi]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Chi][],
            Editable->False], "2"]}]}], ")"}]}], 
      RowBox[{
       RowBox[{"-", 
        FractionBox["3", "2"]}], " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         InterpretationBox[
          StyleBox["\[Phi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Phi][],
          Editable->False]}]], " ", 
       InterpretationBox[
        StyleBox["\[Chi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Chi][],
        Editable->False]}]},
     {"0", "0", 
      RowBox[{
       RowBox[{"-", 
        FractionBox["3", "2"]}], " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         InterpretationBox[
          StyleBox["\[Phi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Phi][],
          Editable->False]}]], " ", 
       InterpretationBox[
        StyleBox["\[Chi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Chi][],
        Editable->False]}], 
      FractionBox[
       RowBox[{"3", " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"2", " ", 
          InterpretationBox[
           StyleBox["\[Phi]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Phi][],
           Editable->False]}]]}], "2"]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.640505609841044*^9, 3.640505620957841*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{
    RowBox[{"RicciScalarCd", "[", "]"}], "//", 
    RowBox[{"ToBasis", "[", "chart", "]"}]}], "//", "ComponentArray"}], "//", 
  "ToValues"}]], "Input",
 CellChangeTimes->{{3.640505681299876*^9, 3.6405057201866903`*^9}}],

Cell[BoxData[
 RowBox[{"-", "6"}]], "Output",
 CellChangeTimes->{{3.640505692090189*^9, 3.640505721709837*^9}}]
}, Open  ]]
}, Open  ]],

Cell[CellGroupData[{

Cell["\<\
Ernst potentials and the invariance group of the target space\
\>", "Section",
 CellChangeTimes->{{3.641720283732465*^9, 3.641720334481167*^9}}],

Cell["\<\
Check whether the target space is properly parametrized in terms of the Ernst \
potentials\
\>", "Text",
 CellChangeTimes->{{3.641563630956292*^9, 3.641563655282982*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"$Assumptions", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
       RowBox[{"\[Phi]", "[", "x", "]"}], ",", 
       RowBox[{"\[Chi]", "[", "x", "]"}], ",", 
       RowBox[{"\[Sigma]", "[", "x", "]"}], ",", " ", 
       RowBox[{"\[Psi]", "[", "x", "]"}], ",", "B0"}], "}"}], "\[Element]", 
     " ", "Reals"}], "}"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.6415636802090607`*^9, 3.641563703419486*^9}, {
  3.6417207865631313`*^9, 3.6417207873837023`*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"n", "=", 
   SuperscriptBox["E", 
    RowBox[{
     RowBox[{"-", "2"}], " ", 
     RowBox[{"\[Phi]", "[", "x", "]"}]}]]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"\[CurlyEpsilon]", "=", 
   RowBox[{
    RowBox[{"-", "n"}], "-", 
    RowBox[{"\[CapitalPhi]", " ", 
     RowBox[{"Simplify", "[", 
      RowBox[{"\[CapitalPhi]", "\[Conjugate]"}], "]"}]}], " ", "+", 
    RowBox[{"\[ImaginaryI]", " ", "2", " ", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
        RowBox[{"\[Psi]", "[", "x", "]"}]}], " ", "-", " ", 
       RowBox[{"\[Sigma]", "[", "x", "]"}]}], ")"}]}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"\[CapitalPhi]", "=", 
   RowBox[{
    RowBox[{"I", " ", 
     RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", " ", 
    RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"\[CapitalLambda]", "=", 
   RowBox[{"1", " ", "+", " ", 
    RowBox[{"B0", " ", "\[CapitalPhi]"}], " ", "-", " ", 
    RowBox[{
     FractionBox[
      SuperscriptBox["B0", "2"], "4"], "\[CurlyEpsilon]"}]}]}], 
  ";"}]}], "Input",
 CellChangeTimes->{{3.641562502322851*^9, 3.641562706731279*^9}, {
  3.641563871269125*^9, 3.6415638809593554`*^9}, {3.641580470736292*^9, 
  3.641580474178257*^9}, {3.641580850486224*^9, 3.641580854315707*^9}, {
  3.641720384224633*^9, 3.641720414679874*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplify", "[", 
  RowBox[{"\[CapitalPhi]", "\[Conjugate]"}], "]"}]], "Input",
 CellChangeTimes->{{3.647887827544033*^9, 3.6478878353374443`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"\[Chi]", "[", "x", "]"}], "-", 
  RowBox[{"\[ImaginaryI]", " ", 
   RowBox[{"\[Psi]", "[", "x", "]"}]}]}]], "Output",
 CellChangeTimes->{{3.6478878357634983`*^9, 3.6478878488773947`*^9}}]
}, Open  ]],

Cell[BoxData[
 RowBox[{"(*", 
  RowBox[{
   RowBox[{
   "Check", " ", "the", " ", "placement", " ", "of", " ", "Simplify", " ", 
    RowBox[{"w", ".", "r", ".", "t"}], " ", "Conjugate"}], ",", " ", 
   RowBox[{
   "because", " ", "the", " ", "derivative", " ", "and", " ", "conjugation", 
    " ", "do", " ", "not", " ", "commute", " ", "in", " ", 
    RowBox[{"general", ".", " ", "Every"}], " ", "conjugation", " ", "must", 
    " ", "be", " ", "accompanied", " ", "with", " ", "a", " ", "Simplify"}]}],
   "*)"}]], "Input",
 CellChangeTimes->{{3.641563930773733*^9, 3.641563971888029*^9}, {
  3.6415806736249332`*^9, 3.6415806856428747`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"FullSimplify", "[", 
  RowBox[{
   RowBox[{
    FractionBox["2", "n"], 
    RowBox[{"D", "[", 
     RowBox[{"\[CapitalPhi]", ",", "x"}], "]"}], " ", 
    RowBox[{"D", "[", 
     RowBox[{
      RowBox[{"Simplify", "[", 
       RowBox[{"\[CapitalPhi]", "\[Conjugate]"}], "]"}], ",", "x"}], "]"}]}], 
   "+", " ", 
   RowBox[{
    FractionBox["1", 
     RowBox[{"2", 
      SuperscriptBox["n", "2"]}]], 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"D", "[", 
       RowBox[{"\[CurlyEpsilon]", ",", "x"}], "]"}], "+", " ", 
      RowBox[{"2", " ", 
       RowBox[{"Simplify", "[", 
        RowBox[{"\[CapitalPhi]", "\[Conjugate]"}], "]"}], " ", 
       RowBox[{"D", "[", 
        RowBox[{"\[CapitalPhi]", ",", "x"}], "]"}]}]}], ")"}], 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"D", "[", 
       RowBox[{
        RowBox[{"Simplify", "[", 
         RowBox[{"\[CurlyEpsilon]", "\[Conjugate]"}], "]"}], ",", "x"}], 
       "]"}], " ", "+", " ", 
      RowBox[{"2", "\[CapitalPhi]", " ", 
       RowBox[{"D", "[", 
        RowBox[{
         RowBox[{"Simplify", "[", 
          RowBox[{"\[CapitalPhi]", "\[Conjugate]"}], "]"}], ",", "x"}], 
        "]"}]}]}], ")"}]}]}], " ", "]"}]], "Input",
 CellChangeTimes->{{3.641562724114606*^9, 3.641562886121739*^9}, {
  3.641562983067418*^9, 3.641563019310849*^9}, {3.6415634908411083`*^9, 
  3.641563523625494*^9}, {3.6415637630799303`*^9, 3.641563845350069*^9}, {
  3.641580009617803*^9, 3.641580065733527*^9}, {3.6415802358143*^9, 
  3.641580241704727*^9}, {3.6415803154737053`*^9, 3.64158034731194*^9}, {
  3.641580381568521*^9, 3.6415804051128683`*^9}, {3.6415805009127493`*^9, 
  3.641580519878443*^9}, {3.6415807136378717`*^9, 3.6415807152389936`*^9}}],

Cell[BoxData[
 RowBox[{"2", " ", 
  RowBox[{"(", 
   RowBox[{
    SuperscriptBox[
     RowBox[{
      SuperscriptBox["\[Phi]", "\[Prime]",
       MultilineFunction->None], "[", "x", "]"}], "2"], "+", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"4", " ", 
       RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
     SuperscriptBox[
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         SuperscriptBox["\[Sigma]", "\[Prime]",
          MultilineFunction->None], "[", "x", "]"}], "-", 
        RowBox[{"2", " ", 
         RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
         RowBox[{
          SuperscriptBox["\[Psi]", "\[Prime]",
           MultilineFunction->None], "[", "x", "]"}]}]}], ")"}], "2"]}], "+", 
    
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"2", " ", 
       RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        RowBox[{
         SuperscriptBox["\[Chi]", "\[Prime]",
          MultilineFunction->None], "[", "x", "]"}], "2"], "+", 
       SuperscriptBox[
        RowBox[{
         SuperscriptBox["\[Psi]", "\[Prime]",
          MultilineFunction->None], "[", "x", "]"}], "2"]}], ")"}]}]}], 
   ")"}]}]], "Output",
 CellChangeTimes->{
  3.641562890211537*^9, 3.641563007871728*^9, 3.641563190016922*^9, 
   3.641563493542655*^9, 3.641563530442889*^9, {3.641563847991941*^9, 
   3.641563884786895*^9}, {3.6415800175811043`*^9, 3.641580037794602*^9}, 
   3.641580255495612*^9, {3.641580332351597*^9, 3.641580349901475*^9}, {
   3.6415803871895647`*^9, 3.641580406487486*^9}, {3.641580455189389*^9, 
   3.6415804811139393`*^9}, 3.641580524818687*^9, 3.6415807226210737`*^9, 
   3.6415808677089157`*^9, {3.641720427977599*^9, 3.641720447855494*^9}, 
   3.641720747782405*^9, 3.6478861272811327`*^9, 3.647886526392153*^9, 
   3.647887879159054*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell["Magnetised Kerr-Newman metric", "Subsection",
 CellChangeTimes->{{3.6421832757052927`*^9, 3.642183288585948*^9}}],

Cell["The Harrison magnetising transformation", "Text",
 CellChangeTimes->{{3.642315370423205*^9, 3.642315379390321*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"$Assumptions", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      RowBox[{"{", 
       RowBox[{"MField", ",", "Charge", ",", " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}], ",", "\[Phi]1", ",", 
        RowBox[{"\[Chi]", "[", "x", "]"}], ",", "\[Chi]1", ",", 
        RowBox[{"\[Psi]", "[", "x", "]"}], ",", "\[Psi]1", ",", 
        RowBox[{"\[Sigma]", "[", "x", "]"}], ",", "\[Sigma]1"}], "}"}], 
      "\[Element]", " ", "Reals"}], "&&", 
     RowBox[{"Mass", ">", "0"}], "&&", 
     RowBox[{"Rotation", "\[GreaterEqual]", " ", "0"}], "&&", 
     RowBox[{"\[CapitalDelta]", ">", "0"}], "&&", 
     RowBox[{"\[CapitalSigma]", ">", "0"}], "&&", 
     RowBox[{
      RowBox[{"r", "[", "]"}], "\[GreaterEqual]", "0"}], "&&", 
     RowBox[{"0", "\[LessEqual]", 
      RowBox[{"\[Theta]", "[", "]"}], "\[LessEqual]", "Pi"}], "&&", " ", 
     RowBox[{"0", "\[LessEqual]", 
      RowBox[{"\[Phi]", "[", "]"}], "\[LessEqual]", 
      RowBox[{"2", "Pi"}]}]}], "}"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.642315474821352*^9, 3.642315509195627*^9}, 
   3.647341073665963*^9, {3.6473416135004053`*^9, 3.6473416328405037`*^9}, {
   3.64735335155872*^9, 3.6473534451767483`*^9}, {3.647637789283924*^9, 
   3.64763779317878*^9}, {3.647810462777032*^9, 3.647810465264637*^9}, {
   3.64788348024146*^9, 3.647883482170027*^9}, 3.647925256814176*^9, {
   3.6490880260871143`*^9, 3.6490880354857063`*^9}}],

Cell[BoxData[
 RowBox[{"DefManifold", "[", 
  RowBox[{"M3", ",", "3", ",", 
   RowBox[{"{", 
    RowBox[{"a", ",", "b", ",", "c", ",", "d"}], "}"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.647339817690336*^9, 3.647339830268634*^9}, {
  3.648843042542499*^9, 3.648843043492114*^9}, {3.6488732103159733`*^9, 
  3.648873211482366*^9}}],

Cell[BoxData[
 RowBox[{"DefMetric", "[", 
  RowBox[{
   RowBox[{"-", "1"}], ",", 
   RowBox[{"g3", "[", 
    RowBox[{
     RowBox[{"-", "a"}], ",", 
     RowBox[{"-", "b"}]}], "]"}], ",", "Cd3", ",", 
   RowBox[{"PrintAs", "\[Rule]", "\"\<g\>\""}], ",", 
   RowBox[{"SymbolOfCovD", "\[Rule]", 
    RowBox[{"{", 
     RowBox[{"\"\<;\>\"", ",", "\"\<\[Del]\>\""}], "}"}]}]}], "]"}]], "Input",\

 CellChangeTimes->{{3.647347951418345*^9, 3.647347959637788*^9}}],

Cell[BoxData[
 RowBox[{"DefChart", "[", 
  RowBox[{"BL3", ",", "M3", ",", 
   RowBox[{"{", 
    RowBox[{"0", ",", "1", ",", "2"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"t", "[", "]"}], ",", 
     RowBox[{"r", "[", "]"}], ",", 
     RowBox[{"\[Theta]", "[", "]"}]}], "}"}], ",", 
   RowBox[{"ChartColor", "\[Rule]", "Red"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.647348026026678*^9, 3.6473480989250317`*^9}, {
  3.647348362976098*^9, 3.647348373399558*^9}, {3.6476713172855997`*^9, 
  3.647671317814509*^9}, {3.647671358808523*^9, 3.647671358990493*^9}}],

Cell[BoxData[{
 RowBox[{"DefConstantSymbol", "[", 
  RowBox[{"Mass", ",", 
   RowBox[{"PrintAs", "\[Rule]", "\"\<m\>\""}]}], 
  "]"}], "\[IndentingNewLine]", 
 RowBox[{"DefConstantSymbol", "[", 
  RowBox[{"Rotation", ",", 
   RowBox[{"PrintAs", "\[Rule]", "\"\<a\>\""}]}], 
  "]"}], "\[IndentingNewLine]", 
 RowBox[{"DefConstantSymbol", "[", 
  RowBox[{"Charge", ",", 
   RowBox[{"PrintAs", "\[Rule]", "\"\<q\>\""}]}], 
  "]"}], "\[IndentingNewLine]", 
 RowBox[{"DefConstantSymbol", "[", 
  RowBox[{"MField", ",", 
   RowBox[{
   "PrintAs", "\[Rule]", "\"\<\!\(\*SubscriptBox[\(B\), \(0\)]\)\>\""}]}], 
  "]"}]}], "Input",
 CellChangeTimes->{{3.6473483879820004`*^9, 3.647348483406886*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"R", "=", 
   RowBox[{"Sqrt", "[", 
    RowBox[{
     SuperscriptBox[
      RowBox[{"r", "[", "]"}], "2"], "+", 
     RowBox[{
      SuperscriptBox["Rotation", "2"], 
      SuperscriptBox[
       RowBox[{"Cos", "[", 
        RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"\[CapitalSigma]", "=", 
   RowBox[{
    SuperscriptBox[
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        RowBox[{"r", "[", "]"}], "2"], "+", 
       SuperscriptBox["Rotation", "2"]}], ")"}], "2"], "-", 
    RowBox[{
     SuperscriptBox["Rotation", "2"], "\[CapitalDelta]", " ", 
     SuperscriptBox[
      RowBox[{"Sin", "[", 
       RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"\[CapitalDelta]", "=", 
   RowBox[{
    SuperscriptBox[
     RowBox[{"r", "[", "]"}], "2"], "+", 
    SuperscriptBox["Rotation", "2"], "+", 
    SuperscriptBox["Charge", "2"], "-", 
    RowBox[{"2", "Mass", " ", 
     RowBox[{"r", "[", "]"}]}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"\[Omega]bar", "=", 
   FractionBox[
    RowBox[{"Rotation", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{"2", " ", "Mass", " ", 
        RowBox[{"r", "[", "]"}]}], " ", "-", " ", 
       SuperscriptBox["Charge", "2"]}], ")"}]}], "\[CapitalSigma]"]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"f", "=", 
   FractionBox[
    RowBox[{
     SuperscriptBox["R", "2"], "\[CapitalDelta]"}], "\[CapitalSigma]"]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"\[CapitalPhi]0bar", "=", 
   FractionBox[
    RowBox[{
     RowBox[{"-", "Charge"}], " ", 
     RowBox[{"r", "[", "]"}], 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        RowBox[{"r", "[", "]"}], "2"], "+", 
       SuperscriptBox["Rotation", "2"]}], ")"}]}], "\[CapitalSigma]"]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"\[CapitalPhi]3bar", "=", 
   FractionBox[
    RowBox[{"Rotation", " ", "Charge", " ", 
     RowBox[{"r", "[", "]"}], 
     SuperscriptBox[
      RowBox[{"Sin", "[", 
       RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], 
    SuperscriptBox["R", "2"]]}], ";"}]}], "Input",
 CellChangeTimes->{{3.647348575744788*^9, 3.6473486890749187`*^9}, {
  3.647353681051178*^9, 3.647353763156273*^9}, {3.6473549266682587`*^9, 
  3.647354927286784*^9}, {3.648135068847867*^9, 3.6481350705034723`*^9}, {
  3.6481401030369883`*^9, 3.6481401031407137`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"\[Chi]", "=", "\[CapitalPhi]3bar"}], ";"}]], "Input",
 CellChangeTimes->{{3.6487918431381083`*^9, 3.6487918585414743`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"\[Phi]", "=", 
   RowBox[{
    FractionBox["1", "2"], 
    RowBox[{"Log", "[", 
     FractionBox[
      SuperscriptBox["R", "2"], 
      RowBox[{"\[CapitalSigma]", " ", 
       SuperscriptBox[
        RowBox[{"Sin", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]], "]"}]}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.6489250773205*^9, 3.648925139441882*^9}, {
  3.6489251776358633`*^9, 3.648925179819425*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"MetricInBasis", "[", 
  RowBox[{"g3", ",", 
   RowBox[{"-", "BL3"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      RowBox[{"-", "\[CapitalDelta]"}], " ", 
      SuperscriptBox[
       RowBox[{"Sin", "[", 
        RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ",", 
     RowBox[{
      FractionBox["\[CapitalSigma]", "\[CapitalDelta]"], " ", 
      SuperscriptBox[
       RowBox[{"Sin", "[", 
        RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ",", 
     RowBox[{"\[CapitalSigma]", " ", 
      SuperscriptBox[
       RowBox[{"Sin", "[", 
        RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}], "}"}]}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.647347969113728*^9, 3.647347974587915*^9}, {
  3.647348114264208*^9, 3.647348129383683*^9}, {3.647348722495982*^9, 
  3.647348731638791*^9}, {3.6473487697385674`*^9, 3.647348871773967*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"g", 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["0",
                FontColor->RGBColor[1., 0., 0.]], 
               StyleBox["0",
                FontColor->RGBColor[1., 0., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g3[{0, -$CellContext`BL3}, {0, -$CellContext`BL3}],
       Editable->False], "\[Rule]", 
      RowBox[{
       RowBox[{"-", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], "+", 
          RowBox[{
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{
              RowBox[{"-", "2"}], " ", 
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False]}], "+", 
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False]}], ")"}]}]}], ")"}]}], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Sin",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Sin,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "2"]}]}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"g", 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["0",
                FontColor->RGBColor[1., 0., 0.]], 
               StyleBox["1",
                FontColor->RGBColor[1., 0., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g3[{0, -$CellContext`BL3}, {1, -$CellContext`BL3}],
       Editable->False], "\[Rule]", "0"}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"g", 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["0",
                FontColor->RGBColor[1., 0., 0.]], 
               StyleBox["2",
                FontColor->RGBColor[1., 0., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g3[{0, -$CellContext`BL3}, {2, -$CellContext`BL3}],
       Editable->False], "\[Rule]", "0"}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"g", 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["1",
                FontColor->RGBColor[1., 0., 0.]], 
               StyleBox["0",
                FontColor->RGBColor[1., 0., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g3[{1, -$CellContext`BL3}, {0, -$CellContext`BL3}],
       Editable->False], "\[Rule]", "0"}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"g", 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["1",
                FontColor->RGBColor[1., 0., 0.]], 
               StyleBox["1",
                FontColor->RGBColor[1., 0., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g3[{1, -$CellContext`BL3}, {1, -$CellContext`BL3}],
       Editable->False], "\[Rule]", 
      FractionBox[
       RowBox[{
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Sin",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Sin,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}], ")"}], "2"], "-", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], "-", 
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False]}], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}], ")"}], " ", 
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Sin",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Sin,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"]}]}], ")"}]}], 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "2"], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], "+", 
        RowBox[{
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            RowBox[{"-", "2"}], " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False]}], "+", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], ")"}]}]}]]}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"g", 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["1",
                FontColor->RGBColor[1., 0., 0.]], 
               StyleBox["2",
                FontColor->RGBColor[1., 0., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g3[{1, -$CellContext`BL3}, {2, -$CellContext`BL3}],
       Editable->False], "\[Rule]", "0"}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"g", 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["2",
                FontColor->RGBColor[1., 0., 0.]], 
               StyleBox["0",
                FontColor->RGBColor[1., 0., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g3[{2, -$CellContext`BL3}, {0, -$CellContext`BL3}],
       Editable->False], "\[Rule]", "0"}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"g", 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["2",
                FontColor->RGBColor[1., 0., 0.]], 
               StyleBox["1",
                FontColor->RGBColor[1., 0., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g3[{2, -$CellContext`BL3}, {1, -$CellContext`BL3}],
       Editable->False], "\[Rule]", "0"}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"g", 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["2",
                FontColor->RGBColor[1., 0., 0.]], 
               StyleBox["2",
                FontColor->RGBColor[1., 0., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`g3[{2, -$CellContext`BL3}, {2, -$CellContext`BL3}],
       Editable->False], "\[Rule]", 
      RowBox[{
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Sin",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Sin,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "2"], " ", 
       RowBox[{"(", 
        RowBox[{
         SuperscriptBox[
          RowBox[{"(", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}], ")"}], "2"], "-", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{"(", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], "-", 
            RowBox[{"2", " ", 
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False]}], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}], ")"}], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Sin",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Sin,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "2"]}]}], ")"}]}]}]}], "}"}]}], 
  "}"}]], "Output",
 CellChangeTimes->CompressedData["
1:eJwV0etLk2EAhvEZbAxLaWHLWBEV1ivNOXPNtSzeh63NzcBwc2l9SKJlxdBV  "]]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"MetricCompute", "[", 
  RowBox[{"g3", ",", "BL3", ",", "All"}], "]"}]], "Input",
 CellChangeTimes->{{3.647353484232572*^9, 3.647353506277279*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** ReportCompute: \"\>", "\[InvisibleSpace]", 
   RowBox[{"\<\"DetMetric\"\>", "[", "]"}]}],
  SequenceForm["** ReportCompute: ", 
   "DetMetric"[]],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfGtmoZOERFBJoaYtBfMlhNdZbaHbTb3hoFOUbtQpi8LWVPQ  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Constructed in \"\>", "\[InvisibleSpace]", 
   "0.00435099999999999983296694594514519849`3.659188996572341", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Constructed in ", 
   0.00435099999999999983296694594514519849`3.659188996572341, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfHNmorOEBFBJpaYuJfMlotcabmHbbr2hoFOUfugTF8Wsaag  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Applied \"\>", "\[InvisibleSpace]", "Simplify", 
   "\[InvisibleSpace]", "\<\" in \"\>", "\[InvisibleSpace]", 
   "4.62172300000000024766677597654052078724`6.685403826041829", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Applied ", Simplify, " in ", 
   4.62172300000000024766677597654052078724`6.685403826041829, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIU2EAxvGtXIZOERFBJkqYtANmy0WuUtvLNps7YTCnqH1QpqdFrClo  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Stored in \"\>", "\[InvisibleSpace]", 
   "0.00076999999999999995965033194877946698`2.907090638452106", 
   "\[InvisibleSpace]", "\<\" seconds and \"\>", "\[InvisibleSpace]", "1688", 
   "\[InvisibleSpace]", "\<\" bytes\"\>"}],
  SequenceForm[
  "    Stored in ", 
   0.00076999999999999995965033194877946698`2.907090638452106, 
   " seconds and ", 1688, " bytes"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfGtWoZOERmCTIwwaS+YLhe60moP23TuDQOdovZBmb4sYk1B  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** ReportCompute: \"\>", "\[InvisibleSpace]", 
   RowBox[{"\<\"Metric\"\>", "[", 
    RowBox[{"1", ",", "1"}], "]"}]}],
  SequenceForm["** ReportCompute: ", 
   "Metric"[1, 1]],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz1FIU2EAxfGtWobOEBFBJkaYuAtmy0WuMtvHNlu7YqBzTHtQppdFrClo  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Constructed in \"\>", "\[InvisibleSpace]", 
   "0.05967499999999999887867474512859189417`4.796392340958416", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Constructed in ", 
   0.05967499999999999887867474512859189417`4.796392340958416, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIU2EAxvHNnIbOEBFBJkaYtAOm00WutNrLNls7oaBTvHxQpodFrClo  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Applied \"\>", "\[InvisibleSpace]", "Simplify", 
   "\[InvisibleSpace]", "\<\" in \"\>", "\[InvisibleSpace]", 
   "0.31205600000000000004973799150320701301`5.514832450594989", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Applied ", Simplify, " in ", 
   0.31205600000000000004973799150320701301`5.514832450594989, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIU2EAxvGtWobOEBFBJoaYtANmy0UuNdvLNls7YaBT1D4o08Mi1hQ0  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Stored in \"\>", "\[InvisibleSpace]", 
   "0.0029699999999999999837629882648570856`3.4933563625968365", 
   "\[InvisibleSpace]", "\<\" seconds and \"\>", "\[InvisibleSpace]", "7272", 
   "\[InvisibleSpace]", "\<\" bytes\"\>"}],
  SequenceForm[
  "    Stored in ", 
   0.0029699999999999999837629882648570856`3.4933563625968365, 
   " seconds and ", 7272, " bytes"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfGtWoZOERFBJkaYuBdMl4tcZbWHbTb3ioFOUbtQpi+LWFPQ  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** ReportCompute: \"\>", "\[InvisibleSpace]", 
   RowBox[{"\<\"DMetric\"\>", "[", 
    RowBox[{
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}]}], "]"}]}],
  SequenceForm["** ReportCompute: ", 
   "DMetric"[-1, -1, -1]],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfGtXIbOEBFBJkbYcC+oLSe5ymoP22ztDYM5xY8LZfqyiDUF  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Constructed in \"\>", "\[InvisibleSpace]", 
   "0.00135800000000000004908573547623973354`3.153499683224107", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Constructed in ", 
   0.00135800000000000004908573547623973354`3.153499683224107, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfEtW4rOEBFBJkaYtBdMp5NcZrWHbbb2hoFOUbtQpi+TWFPQ  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Applied \"\>", "\[InvisibleSpace]", "Simplify", 
   "\[InvisibleSpace]", "\<\" in \"\>", "\[InvisibleSpace]", 
   "0.4680190000000000183355552962893852964`5.690863397609433", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Applied ", Simplify, " in ", 
   0.4680190000000000183355552962893852964`5.690863397609433, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfGtXIbOEBHBJkaYtBd0LRc502oP22ztDYM5h5cPyvRlEWsK  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Stored in \"\>", "\[InvisibleSpace]", 
   "0.00424599999999999977440268139616819099`3.648579903109604", 
   "\[InvisibleSpace]", "\<\" seconds and \"\>", "\[InvisibleSpace]", "27368",
    "\[InvisibleSpace]", "\<\" bytes\"\>"}],
  SequenceForm[
  "    Stored in ", 
   0.00424599999999999977440268139616819099`3.648579903109604, 
   " seconds and ", 27368, " bytes"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfEtXYrOEBFBJkqYuBdMl4tcZbWHbbr2hoJOUbtQpi+LWNPQ  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** ReportCompute: \"\>", "\[InvisibleSpace]", 
   RowBox[{"\<\"DDMetric\"\>", "[", 
    RowBox[{
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}]}], "]"}]}],
  SequenceForm["** ReportCompute: ", 
   "DDMetric"[-1, -1, -1, -1]],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfGtWobOEBFBJkaYtBfMlotcZbaHbbr2hsGcMu1Cmb5MZE1B  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Constructed in \"\>", "\[InvisibleSpace]", 
   "0.00181599999999999990596410981424924103`3.27971575746469", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Constructed in ", 
   0.00181599999999999990596410981424924103`3.27971575746469, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIU2EAxvGtWobOEBFBJkaYtANm00UuM9vLNls7oaBT1D4o08Mi1hQ0  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Applied \"\>", "\[InvisibleSpace]", "Simplify", 
   "\[InvisibleSpace]", "\<\" in \"\>", "\[InvisibleSpace]", 
   "1.06014300000000005752553988713771104813`6.045964363376649", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Applied ", Simplify, " in ", 
   1.06014300000000005752553988713771104813`6.045964363376649, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfGtWobOEBFBJkqYtBfUloucpbWHbbb2hoHOMe1Cmb4sZM2B  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Stored in \"\>", "\[InvisibleSpace]", 
   "0.00474899999999999974931164103963965317`3.6972020828616423", 
   "\[InvisibleSpace]", "\<\" seconds and \"\>", "\[InvisibleSpace]", 
   "101336", "\[InvisibleSpace]", "\<\" bytes\"\>"}],
  SequenceForm[
  "    Stored in ", 
   0.00474899999999999974931164103963965317`3.6972020828616423, 
   " seconds and ", 101336, " bytes"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfGtWoZOERFBJoqYuBfMlotcpbWHbTb3hoFOUbtQpi+LWFPQ  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** ReportCompute: \"\>", "\[InvisibleSpace]", 
   RowBox[{"\<\"Christoffel\"\>", "[", 
    RowBox[{
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}]}], "]"}]}],
  SequenceForm["** ReportCompute: ", 
   "Christoffel"[-1, -1, -1]],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfEtW4bOEBFBJkaotBfMlotcZbaHbbb2ioFOUbtQpi+LWFPQ  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Constructed in \"\>", "\[InvisibleSpace]", 
   "0.00099900000000000010492995361488510753`3.0201654015056065", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Constructed in ", 
   0.00099900000000000010492995361488510753`3.0201654015056065, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfEtW4rOEBmCTIxQaS+YLVe5vNQettnaGwY6hxqhTF8Wsqag  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Applied \"\>", "\[InvisibleSpace]", "Simplify", 
   "\[InvisibleSpace]", "\<\" in \"\>", "\[InvisibleSpace]", 
   "0.36929499999999998438582338167179841548`5.587973340922183", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Applied ", Simplify, " in ", 
   0.36929499999999998438582338167179841548`5.587973340922183, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIU2EAxvGtWoqbISKCTIwwaQfMlpNcZbWXbbp2REGnqH1QpodFrClo  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Stored in \"\>", "\[InvisibleSpace]", 
   "0.00223300000000000017572054922254665144`3.369488636351062", 
   "\[InvisibleSpace]", "\<\" seconds and \"\>", "\[InvisibleSpace]", "41128",
    "\[InvisibleSpace]", "\<\" bytes\"\>"}],
  SequenceForm[
  "    Stored in ", 
   0.00223300000000000017572054922254665144`3.369488636351062, 
   " seconds and ", 41128, " bytes"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz1FIU2EAxfHNnIbOGCKCTJQwaRfMpotcZbWPbbZ2Q0GnqD0o08si1hQ0  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** ReportCompute: \"\>", "\[InvisibleSpace]", 
   RowBox[{"\<\"Christoffel\"\>", "[", 
    RowBox[{"1", ",", 
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}]}], "]"}]}],
  SequenceForm["** ReportCompute: ", 
   "Christoffel"[1, -1, -1]],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfGtWorOGCKCTIwwaS/YWk5ypdUettnaGwY6x7QPyvRlImsK  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Constructed in \"\>", "\[InvisibleSpace]", 
   "0.00228800000000000010313971898767704261`3.3800559334006106", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Constructed in ", 
   0.00228800000000000010313971898767704261`3.3800559334006106, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfGtXIbOGCKCTIwwaS+YLRe5ymwP22ztDYU5xdkHZfqyiDkF  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Applied \"\>", "\[InvisibleSpace]", "Simplify", 
   "\[InvisibleSpace]", "\<\" in \"\>", "\[InvisibleSpace]", 
   "0.91168499999999996763477838612743653357`5.980444722668657", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Applied ", Simplify, " in ", 
   0.91168499999999996763477838612743653357`5.980444722668657, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfGtWobOEBFBJkboaC94WS5yldUettnaGwY6Re2DMn1ZxJqC  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Stored in \"\>", "\[InvisibleSpace]", 
   "0.00184300000000000002015054789694659121`3.2861252484986982", 
   "\[InvisibleSpace]", "\<\" seconds and \"\>", "\[InvisibleSpace]", "38632",
    "\[InvisibleSpace]", "\<\" bytes\"\>"}],
  SequenceForm[
  "    Stored in ", 
   0.00184300000000000002015054789694659121`3.2861252484986982, 
   " seconds and ", 38632, " bytes"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfEtW4rOEBFBJkaYuBfUlpNcZbWHbbb2ioFOUfugTF8Wsaag  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** ReportCompute: \"\>", "\[InvisibleSpace]", 
   RowBox[{"\<\"Riemann\"\>", "[", 
    RowBox[{
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}]}], "]"}]}],
  SequenceForm["** ReportCompute: ", 
   "Riemann"[-1, -1, -1, -1]],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIU2EAxvGtWoZOERFBJkqYtANma4tcZbWXbTZ3wkCnqH1Qth0msqag  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Constructed in \"\>", "\[InvisibleSpace]", 
   "0.00182599999999999993219312877101856429`3.282100686477904", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Constructed in ", 
   0.00182599999999999993219312877101856429`3.282100686477904, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfGtWoZOERFBJkaYtBfUloucZrWHbTr3ioJOUfugTF8Wsaag  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Applied \"\>", "\[InvisibleSpace]", "Simplify", 
   "\[InvisibleSpace]", "\<\" in \"\>", "\[InvisibleSpace]", 
   "7.84637899999999977040943122119642794132`6.915269195104411", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Applied ", Simplify, " in ", 
   7.84637899999999977040943122119642794132`6.915269195104411, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfHNmoZOERFBJoaYuBfMlotcZbqHbTr3hoFOUfugTF8Wsaag  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Stored in \"\>", "\[InvisibleSpace]", 
   "0.01338300000000000079813933240302503691`4.147153391240903", 
   "\[InvisibleSpace]", "\<\" seconds and \"\>", "\[InvisibleSpace]", 
   "106840", "\[InvisibleSpace]", "\<\" bytes\"\>"}],
  SequenceForm[
  "    Stored in ", 
   0.01338300000000000079813933240302503691`4.147153391240903, 
   " seconds and ", 106840, " bytes"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfGtWobOEBFBJkZMaS+YLRc502oP22ztDQOdovZBmb4sYk1B  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** ReportCompute: \"\>", "\[InvisibleSpace]", 
   RowBox[{"\<\"Riemann\"\>", "[", 
    RowBox[{
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}], ",", "1"}], "]"}]}],
  SequenceForm["** ReportCompute: ", 
   "Riemann"[-1, -1, -1, 1]],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfGtWobOEBFBJoaotBfMlotctXIP22ztDYM5xcsHZfoykTUF  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Constructed in \"\>", "\[InvisibleSpace]", 
   "0.00589500000000000006633582572135310329`3.7910837227107317", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Constructed in ", 
   0.00589500000000000006633582572135310329`3.7910837227107317, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfGtXIrOEBFBJoqouBfMlpNcabmHbbb2hoFOUbtwTF8Wsaag  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Applied \"\>", "\[InvisibleSpace]", "Simplify", 
   "\[InvisibleSpace]", "\<\" in \"\>", "\[InvisibleSpace]", 
   "12.0507100000000004769162842421792447567`7.101612548572119", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Applied ", Simplify, " in ", 
   12.0507100000000004769162842421792447567`7.101612548572119, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIU2EAxvFNm4rOEBFBJkaouANmy0muMt3LNls7YqBT1D4o08Mi1hQ0  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Stored in \"\>", "\[InvisibleSpace]", 
   "0.01472900000000000077238215823172140517`4.1887731754498585", 
   "\[InvisibleSpace]", "\<\" seconds and \"\>", "\[InvisibleSpace]", 
   "136096", "\[InvisibleSpace]", "\<\" bytes\"\>"}],
  SequenceForm[
  "    Stored in ", 
   0.01472900000000000077238215823172140517`4.1887731754498585, 
   " seconds and ", 136096, " bytes"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfGtWobOEBFBJkqYtBfMpgtdarWHbbb2hoFOUbtQpi8LWVNQ  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** ReportCompute: \"\>", "\[InvisibleSpace]", 
   RowBox[{"\<\"Ricci\"\>", "[", 
    RowBox[{
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}]}], "]"}]}],
  SequenceForm["** ReportCompute: ", 
   "Ricci"[-1, -1]],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfGtWobOEBFBJkqYtBfMlgudZbWHbbr2ioJOUfugTF8Wsqag  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Constructed in \"\>", "\[InvisibleSpace]", 
   "0.00073499999999999997626898284863727895`2.886887252363819", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Constructed in ", 
   0.00073499999999999997626898284863727895`2.886887252363819, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfEtW4bOEBFBJmaYtBfMpotcZbaHbbb2hoJOUbtQpi+LWFPQ  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Applied \"\>", "\[InvisibleSpace]", "Simplify", 
   "\[InvisibleSpace]", "\<\" in \"\>", "\[InvisibleSpace]", 
   "5.10416500000000006309619493549689650536`6.728524618458103", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Applied ", Simplify, " in ", 
   5.10416500000000006309619493549689650536`6.728524618458103, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfHNnIbOEBFBJkaYuBfUlgtdpbWHbbr2hoFOUfugTF8Wsqag  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Stored in \"\>", "\[InvisibleSpace]", 
   "0.00118599999999999998825939151458896959`3.094684602307868", 
   "\[InvisibleSpace]", "\<\" seconds and \"\>", "\[InvisibleSpace]", "34920",
    "\[InvisibleSpace]", "\<\" bytes\"\>"}],
  SequenceForm[
  "    Stored in ", 
   0.00118599999999999998825939151458896959`3.094684602307868, 
   " seconds and ", 34920, " bytes"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfEtW4rOEBFBJkqYtBfMlhNdabWHbbb2hoFO8fJBmb5MZE1B  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** ReportCompute: \"\>", "\[InvisibleSpace]", 
   RowBox[{"\<\"RicciScalar\"\>", "[", "]"}]}],
  SequenceForm["** ReportCompute: ", 
   "RicciScalar"[]],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfGtWobOEBFBJoaYtBfUpotcZrmHbbb2hoFOUfugTF8Wsaag  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Constructed in \"\>", "\[InvisibleSpace]", 
   "0.00039599999999999997615102165227085607`2.618295099205136", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Constructed in ", 
   0.00039599999999999997615102165227085607`2.618295099205136, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfGtWopOERFBJotQaS+YLSe5ymwP23TujQU6Re2DMn2ZyJqC  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Applied \"\>", "\[InvisibleSpace]", "Simplify", 
   "\[InvisibleSpace]", "\<\" in \"\>", "\[InvisibleSpace]", 
   "5.25342600000000015114665075088851153851`6.74104253242423", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Applied ", Simplify, " in ", 
   5.25342600000000015114665075088851153851`6.74104253242423, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIU2EAxvHNmobOEBFBJkaotANqy0WuNNvLNls7YTCnqH1QpodFrClo  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Stored in \"\>", "\[InvisibleSpace]", 
   "0.00061200000000000002228078832544611032`2.807351335425185", 
   "\[InvisibleSpace]", "\<\" seconds and \"\>", "\[InvisibleSpace]", "29648",
    "\[InvisibleSpace]", "\<\" bytes\"\>"}],
  SequenceForm[
  "    Stored in ", 
   0.00061200000000000002228078832544611032`2.807351335425185, 
   " seconds and ", 29648, " bytes"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfGtWobOEBFBJkaYtBe8LBe6ymoP22ztDQOd4uWDMn1ZyJqC  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** ReportCompute: \"\>", "\[InvisibleSpace]", 
   RowBox[{"\<\"Einstein\"\>", "[", 
    RowBox[{
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}]}], "]"}]}],
  SequenceForm["** ReportCompute: ", 
   "Einstein"[-1, -1]],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfGtWobOEBFBJoqYtBfMlpOcpbmHbbb2hoFOUfugTF8Wsaag  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Constructed in \"\>", "\[InvisibleSpace]", 
   "0.00093000000000000005405398351143730906`2.9890828618335594", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Constructed in ", 
   0.00093000000000000005405398351143730906`2.9890828618335594, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfEtW4rOEBFBJoaYtBfMpotcZrWHbbb2hoFOUfugTF8mMaeg  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Applied \"\>", "\[InvisibleSpace]", "Simplify", 
   "\[InvisibleSpace]", "\<\" in \"\>", "\[InvisibleSpace]", 
   "3.91869699999999987483079166850075125694`6.613741597703042", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Applied ", Simplify, " in ", 
   3.91869699999999987483079166850075125694`6.613741597703042, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfGtWorOEBFBJoaYtBdMl5NcZbWHbbb2hsGconahTF8mMqeg  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Stored in \"\>", "\[InvisibleSpace]", 
   "0.00219499999999999990257792958914251358`3.3620344378577642", 
   "\[InvisibleSpace]", "\<\" seconds and \"\>", "\[InvisibleSpace]", "49808",
    "\[InvisibleSpace]", "\<\" bytes\"\>"}],
  SequenceForm[
  "    Stored in ", 
   0.00219499999999999990257792958914251358`3.3620344378577642, 
   " seconds and ", 49808, " bytes"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfGtXIZOERFBJoaotBfMlotcZbmHbTb3hoFOUbtQpi+LWHOg  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** ReportCompute: \"\>", "\[InvisibleSpace]", 
   RowBox[{"\<\"Weyl\"\>", "[", 
    RowBox[{
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}]}], "]"}]}],
  SequenceForm["** ReportCompute: ", 
   "Weyl"[-1, -1, -1, -1]],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIU2EAxvGtWobOEBFBJoqYtANmy0UutdrLNls7YaBT1D4o08Mi5hxo  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Constructed in \"\>", "\[InvisibleSpace]", 
   "0.00022499999999999999384173166028233481`2.3727824313909864", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Constructed in ", 
   0.00022499999999999999384173166028233481`2.3727824313909864, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIU2EAxvGtWobOEBFBJoaYuAO2loucZrmXbbZ2xEDnUPugTA+LWHOg  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Applied \"\>", "\[InvisibleSpace]", "Simplify", 
   "\[InvisibleSpace]", "\<\" in \"\>", "\[InvisibleSpace]", 
   "0.00787799999999999958633090102466667304`3.9170158897527467", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Applied ", Simplify, " in ", 
   0.00787799999999999958633090102466667304`3.9170158897527467, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfGtXIbOEBFBJoqYtBfMlotcarqHbbb2hsGcQ+1Cmb4sYk1D  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Stored in \"\>", "\[InvisibleSpace]", 
   "0.00377100000000000004640732242933154339`3.5970564456852445", 
   "\[InvisibleSpace]", "\<\" seconds and \"\>", "\[InvisibleSpace]", "7912", 
   "\[InvisibleSpace]", "\<\" bytes\"\>"}],
  SequenceForm[
  "    Stored in ", 
   0.00377100000000000004640732242933154339`3.5970564456852445, 
   " seconds and ", 7912, " bytes"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfGtWobOEBFBJkaotBfMlotcqbWHbbr2hoFOUbtQpm+LWNNQ  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** ReportCompute: \"\>", "\[InvisibleSpace]", 
   RowBox[{"\<\"Riemann\"\>", "[", 
    RowBox[{
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}], ",", "1", ",", "1"}], "]"}]}],
  SequenceForm["** ReportCompute: ", 
   "Riemann"[-1, -1, 1, 1]],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfGtWobOEBFBJkaYuBdMlwtdZraHbbb2loJOUbtQpi8LWdPQ  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Constructed in \"\>", "\[InvisibleSpace]", 
   "0.00398399999999999969435560132069440442`3.6209192430312855", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Constructed in ", 
   0.00398399999999999969435560132069440442`3.6209192430312855, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfHNnIbOEBFBJkaYtBfMlhNdZbWHbbb2hoFOUbtQpi8LWVPS  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Applied \"\>", "\[InvisibleSpace]", "Simplify", 
   "\[InvisibleSpace]", "\<\" in \"\>", "\[InvisibleSpace]", 
   "2.37490699999999987923615663021337240934`6.396246520849933", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Applied ", Simplify, " in ", 
   2.37490699999999987923615663021337240934`6.396246520849933, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfHNmobOEBFBJkqYtBe8LCe5ymoP22ztDQWdovZBmb5MZE1B  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Stored in \"\>", "\[InvisibleSpace]", 
   "0.01319999999999999992783550339936482487`4.141173844485474", 
   "\[InvisibleSpace]", "\<\" seconds and \"\>", "\[InvisibleSpace]", "94744",
    "\[InvisibleSpace]", "\<\" bytes\"\>"}],
  SequenceForm[
  "    Stored in ", 
   0.01319999999999999992783550339936482487`4.141173844485474, 
   " seconds and ", 94744, " bytes"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfGtWobOEBFBJkqYtBfUlgudabWHbbb2hoFO8fJBmb4sZE1B  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** ReportCompute: \"\>", "\[InvisibleSpace]", 
   RowBox[{"\<\"Kretschmann\"\>", "[", "]"}]}],
  SequenceForm["** ReportCompute: ", 
   "Kretschmann"[]],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz11Ik2EAxfHNmobOEBFBJkqYuBfMloucpbWHbbb2ioJOUbtQpi8TWZug  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Constructed in \"\>", "\[InvisibleSpace]", 
   "0.00228100000000000004141131881851833896`3.3787251985562725", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Constructed in ", 
   0.00228100000000000004141131881851833896`3.3787251985562725, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfHNmgudISKCTIwwcS+YLRe6ymoP23TtFUOdovZBmb4sYk1B  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Applied \"\>", "\[InvisibleSpace]", "Simplify", 
   "\[InvisibleSpace]", "\<\" in \"\>", "\[InvisibleSpace]", 
   "54.58152100000000217505657928995788097382`7.757645547081496", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Applied ", Simplify, " in ", 
   54.58152100000000217505657928995788097382`7.757645547081496, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz21IU2EAxfHNmobOEBFBJkaYtAtmy0WustrDNr3thoJOUfugTC+LmFPQ  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Stored in \"\>", "\[InvisibleSpace]", 
   "0.00190700000000000005791200852200972804`3.3009506063256295", 
   "\[InvisibleSpace]", "\<\" seconds and \"\>", "\[InvisibleSpace]", "30632",
    "\[InvisibleSpace]", "\<\" bytes\"\>"}],
  SequenceForm[
  "    Stored in ", 
   0.00190700000000000005791200852200972804`3.3009506063256295, 
   " seconds and ", 30632, " bytes"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfGtXIbOEBFBJoqouBfMlotcqbWHbbb2ioFOUfugTF8msqag  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"** ReportCompute: \"\>", "\[InvisibleSpace]", 
   RowBox[{"\<\"CDRiemann\"\>", "[", 
    RowBox[{
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}], ",", 
     RowBox[{"-", "1"}]}], "]"}]}],
  SequenceForm["** ReportCompute: ", 
   "CDRiemann"[-1, -1, -1, -1, -1]],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIU2EAxvGtWobOEBFBNoxQaQfMlotcZbXXbbZ2wkCnqH1QpodJrCmo  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Constructed in \"\>", "\[InvisibleSpace]", 
   "0.01345200000000000041533443351227106177`4.149386771922222", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Constructed in ", 
   0.01345200000000000041533443351227106177`4.149386771922222, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfGtXIrOEBFBJkqYtBfUppNcZbmHbbb2hoFOUfugTF8WMaeg  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Applied \"\>", "\[InvisibleSpace]", "Simplify", 
   "\[InvisibleSpace]", "\<\" in \"\>", "\[InvisibleSpace]", 
   "78.06871700000000657837517792358994483948`7.9130769554033895", 
   "\[InvisibleSpace]", "\<\" seconds\"\>"}],
  SequenceForm[
  "    Applied ", Simplify, " in ", 
   78.06871700000000657837517792358994483948`7.9130769554033895, " seconds"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIk2EAxfHNnIbOEBFBJkqYtBfUlotcZbWHbbr2hqFOmfZBmb4sYk1B  "]],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"\<\"    Stored in \"\>", "\[InvisibleSpace]", 
   "0.01914199999999999929345406712855037767`4.302587225173226", 
   "\[InvisibleSpace]", "\<\" seconds and \"\>", "\[InvisibleSpace]", 
   "578336", "\[InvisibleSpace]", "\<\" bytes\"\>"}],
  SequenceForm[
  "    Stored in ", 
   0.01914199999999999929345406712855037767`4.302587225173226, 
   " seconds and ", 578336, " bytes"],
  Editable->False]], "Print",
 CellChangeTimes->CompressedData["
1:eJwVz2tIU2EAxvEtW4bOEBFBJkaYtANmy0WustrLNls7YeCmqH1QpodFrClo  "]],

Cell[BoxData["16.14199999999999945998752082232385873795`7.228557256252561"], \
"Print",
 CellChangeTimes->CompressedData["
1:eJwVz21IU2EAxfGtXIpOERFBJkqYtgtm00WustrDNlu7oaBXUfugTC+LWFPQ  "]]
}, Open  ]]
}, Open  ]],

Cell[BoxData[
 RowBox[{"DefTensor", "[", 
  RowBox[{
   RowBox[{"dA", "[", 
    RowBox[{
     RowBox[{"-", "a"}], ",", 
     RowBox[{"-", "b"}]}], "]"}], ",", "M3"}], "]"}]], "Input",
 CellChangeTimes->{{3.647543688710958*^9, 3.647543689220511*^9}, {
  3.6475439931292543`*^9, 3.647544028530922*^9}, {3.648141675234954*^9, 
  3.6481416795079393`*^9}}],

Cell[BoxData[
 RowBox[{"DefTensor", "[", 
  RowBox[{
   RowBox[{"d\[ScriptCapitalA]", "[", 
    RowBox[{
     RowBox[{"-", "a"}], ",", 
     RowBox[{"-", "b"}]}], "]"}], ",", "M3"}], "]"}]], "Input",
 CellChangeTimes->{{3.648708914414154*^9, 3.648708924983986*^9}}],

Cell[BoxData[
 RowBox[{"DefTensor", "[", 
  RowBox[{
   RowBox[{"d\[Psi]", "[", 
    RowBox[{"-", "a"}], "]"}], ",", "M3"}], "]"}]], "Input",
 CellChangeTimes->{{3.647611372122217*^9, 3.6476113811588783`*^9}}],

Cell[BoxData[
 RowBox[{"DefTensor", "[", 
  RowBox[{
   RowBox[{"d\[Sigma]", "[", 
    RowBox[{"-", "a"}], "]"}], ",", "M3"}], "]"}]], "Input",
 CellChangeTimes->{{3.648709612883525*^9, 3.648709621849308*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ComponentValue", "[", 
  RowBox[{
   RowBox[{
    RowBox[{
     RowBox[{"dA", "[", 
      RowBox[{
       RowBox[{"-", "a"}], ",", 
       RowBox[{"-", "b"}]}], "]"}], "//", 
     RowBox[{"ToBasis", "[", "BL3", "]"}]}], "//", "ComponentArray"}], ",", 
   RowBox[{"Simplify", "[", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
       RowBox[{"{", 
        RowBox[{"0", ",", 
         RowBox[{"-", 
          RowBox[{
           SubscriptBox["\[PartialD]", 
            RowBox[{"r", "[", "]"}]], "\[CapitalPhi]0bar"}]}], ",", 
         RowBox[{"-", 
          RowBox[{
           SubscriptBox["\[PartialD]", 
            RowBox[{"\[Theta]", "[", "]"}]], "\[CapitalPhi]0bar"}]}]}], "}"}],
        ",", 
       RowBox[{"{", 
        RowBox[{
         RowBox[{
          SubscriptBox["\[PartialD]", 
           RowBox[{"r", "[", "]"}]], "\[CapitalPhi]0bar"}], ",", "0", ",", 
         "0"}], "}"}], ",", 
       RowBox[{"{", 
        RowBox[{
         RowBox[{
          SubscriptBox["\[PartialD]", 
           RowBox[{"\[Theta]", "[", "]"}]], "\[CapitalPhi]0bar"}], ",", "0", 
         ",", "0"}], "}"}]}], "}"}], "-", 
     RowBox[{"\[CapitalPhi]3bar", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"{", 
         RowBox[{"0", ",", 
          RowBox[{"-", 
           RowBox[{
            SubscriptBox["\[PartialD]", 
             RowBox[{"r", "[", "]"}]], "\[Omega]bar"}]}], ",", 
          RowBox[{"-", 
           RowBox[{
            SubscriptBox["\[PartialD]", 
             RowBox[{"\[Theta]", "[", "]"}]], "\[Omega]bar"}]}]}], "}"}], ",", 
        RowBox[{"{", 
         RowBox[{
          RowBox[{
           SubscriptBox["\[PartialD]", 
            RowBox[{"r", "[", "]"}]], "\[Omega]bar"}], ",", "0", ",", "0"}], 
         "}"}], ",", 
        RowBox[{"{", 
         RowBox[{
          RowBox[{
           SubscriptBox["\[PartialD]", 
            RowBox[{"\[Theta]", "[", "]"}]], "\[Omega]bar"}], ",", "0", ",", 
          "0"}], "}"}]}], "}"}]}]}], "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.647544165989896*^9, 3.647544179340707*^9}, {
  3.64754424885525*^9, 3.647544324578816*^9}, {3.648148895692132*^9, 
  3.648148919156917*^9}, {3.64814911199088*^9, 3.648149114063182*^9}, {
  3.6484469329242773`*^9, 3.6484470659989634`*^9}}],

Cell[BoxData["3.14000000000000012434497875801753252745`6.517529561352839"], \
"Print",
 CellChangeTimes->CompressedData["
1:eJxTTMoPSmVkYGDQBeJN9lqnffReOx44nTKpBEgrFbXKXQHSexZe8b4DpCPU
l8nx6r92vJAzUVMDSK+t3PQoAkhr7TCa3ASkc0/eLF8DpKfN+Dr3EpC+wd10
7x+Q3rfusqKGwWvHc/tdMsOAtLlLwOrlQDp11QrPC0C6z25b4xUgPWuaiR6D
4WvHRWIvOLWAdFxmwewwIJ0QkbNOz+i1Y90esXdeQProl46i+UD6cGrl27NA
+htr0ndW49eOVziPL/MA0gqJyywWAOlbu67HFJi8dpwQ3rPN1hzoj0a/bS5A
2tIs5PNuIB24furUV0DaqrXgjIjFa0e56is2DkA6WuXenRlA+tnrHWkngHRa
3C/Jt0D6xcnzaywsXztyS6m/zQHSb7JP7C4B0m0vU5n7gbRLbfrpXUDa7Ux7
fKrVa0c2xev79wBp4wsRNo+BdP7JZ9+4rF87AgA80LQq
  "]],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"dA", 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["0",
                FontColor->RGBColor[1., 0., 0.]], 
               StyleBox["0",
                FontColor->RGBColor[1., 0., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`dA[{0, -$CellContext`BL3}, {0, -$CellContext`BL3}],
       Editable->False], "\[Rule]", "0"}], ",", 
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"dA", 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["0",
                FontColor->RGBColor[1., 0., 0.]], 
               StyleBox["1",
                FontColor->RGBColor[1., 0., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`dA[{0, -$CellContext`BL3}, {1, -$CellContext`BL3}],
       Editable->False], "\[Rule]", 
      RowBox[{
       RowBox[{"(", 
        RowBox[{"2", " ", 
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "+", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False]}], "]"}]}], "-", 
           RowBox[{"2", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}]}], ")"}], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}]}], ")"}], "/", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "+", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False]}], "]"}]}], "+", 
           RowBox[{"2", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}]}], ")"}], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            RowBox[{"-", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"]}], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"]}], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "4"], "+", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           RowBox[{"3", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}], "+", 
           RowBox[{"2", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "4"]}], "+", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False]}], "]"}], " ", 
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "-", 
              RowBox[{"2", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}]}]}], ")"}]}], ")"}]}]}], ",", 
     
     RowBox[{
      InterpretationBox[
       StyleBox[GridBox[{
          {"dA", 
           StyleBox[GridBox[{
              {" ", " "},
              {
               StyleBox["0",
                FontColor->RGBColor[1., 0., 0.]], 
               StyleBox["2",
                FontColor->RGBColor[1., 0., 0.]]}
             },
             GridBoxSpacings->{"Columns" -> {
                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`dA[{0, -$CellContext`BL3}, {2, -$CellContext`BL3}],
       Editable->False], "\[Rule]", 
      RowBox[{
       RowBox[{"(", 
        RowBox[{"4", " ", 
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         InterpretationBox[
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                 Offset[0.], {
                  Offset[0.034999999999999996`]}, 
                 Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                  Offset[0.]}}, "RowsIndexed" -> {}}],
            FontSize->Rational[39, 4]]}
         },
         GridBoxAlignment->{
          "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
           "Rows" -> {{Center}}, "RowsIndexed" -> {}},
         GridBoxSpacings->{"Columns" -> {
             Offset[0.27999999999999997`], {
              Offset[0.034999999999999996`]}, 
             Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
             Offset[0.2], {
              Offset[0.4]}, 
             Offset[0.2]}, "RowsIndexed" -> {}}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`dA[{2, -$CellContext`BL3}, {2, -$CellContext`BL3}],
       Editable->False], "\[Rule]", "0"}]}], "}"}]}], "}"}]], "Output",
 CellChangeTimes->{{3.6475442729937553`*^9, 3.647544325271022*^9}, 
   3.647551991483396*^9, 3.6475539269289*^9, 3.647577077056715*^9, 
   3.64762618762882*^9, 3.6476701695690536`*^9, 3.647718055402362*^9, 
   3.6477604109204693`*^9, 3.6477859892866287`*^9, 3.6478052404203663`*^9, 
   3.647836982863145*^9, 3.647925464193268*^9, 3.6480337508939962`*^9, 
   3.648095023761314*^9, 3.648135332624516*^9, 3.648140396977968*^9, 
   3.648142584260305*^9, 3.648148901747251*^9, 3.648148934267618*^9, 
   3.64814911524433*^9, 3.64815317741286*^9, 3.6482346432335587`*^9, 
   3.6484303242559566`*^9, 3.648447070766389*^9, 3.648547061284102*^9, 
   3.648602444651783*^9, 3.64870222968086*^9, 3.648787609691029*^9, 
   3.648873406916389*^9, 3.648951535759953*^9, 3.6490421642151623`*^9, 
   3.649126670731772*^9, 3.64922145036369*^9, 3.64938786659592*^9, 
   3.649471053432105*^9, 3.649479693793086*^9, 3.649569137733576*^9, 
   3.649654863537095*^9, 3.649746139612659*^9, 3.6501886594741592`*^9, 
   3.650246512807159*^9, 3.6504196043790417`*^9, 3.650514795900722*^9, 
   3.650629563184436*^9, 3.650766134357613*^9, 3.650945477323165*^9, 
   3.651371750991892*^9, 3.6528408845141706`*^9, 3.652855218565699*^9, 
   3.6530994187725067`*^9, 3.6531949248202133`*^9, 3.653281379630748*^9, 
   3.653370342850295*^9, 3.653551847070695*^9, 3.653649205888897*^9, 
   3.653724367956946*^9, 3.653879142593878*^9, 3.653986153373804*^9, 
   3.6540021423653717`*^9, 3.654055963293642*^9, 3.654145627339848*^9, 
   3.654494972342375*^9, 3.654673918823288*^9, 3.654752738886427*^9, 
   3.6548341033144903`*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"HodgedA", "[", "a_", "]"}], ":=", 
   RowBox[{
    FractionBox["1", "2"], 
    RowBox[{"Module", "[", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{"b", ",", "c"}], "}"}], ",", 
      RowBox[{
       RowBox[{"dA", "[", 
        RowBox[{"b", ",", "c"}], "]"}], 
       RowBox[{"epsilong3", "[", 
        RowBox[{
         RowBox[{"-", "b"}], ",", 
         RowBox[{"-", "c"}], ",", "a"}], "]"}]}]}], "]"}]}]}], ";"}]], "Input",\

 CellChangeTimes->{{3.647857162623743*^9, 3.647857261648222*^9}, {
  3.6488432759452467`*^9, 3.648843290883192*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Simplify", "[", 
   RowBox[{
    RowBox[{
     RowBox[{"Simplify", "[", 
      RowBox[{
       RowBox[{
        RowBox[{"epsilong3", "[", 
         RowBox[{
          RowBox[{"{", 
           RowBox[{"0", ",", 
            RowBox[{"-", "BL3"}]}], "}"}], ",", 
          RowBox[{"{", 
           RowBox[{"1", ",", 
            RowBox[{"-", "BL3"}]}], "}"}], ",", 
          RowBox[{"{", 
           RowBox[{"2", ",", 
            RowBox[{"-", "BL3"}]}], "}"}]}], "]"}], "/.", 
        RowBox[{"epsilonToetaDown", "[", 
         RowBox[{"g3", ",", "BL3"}], "]"}]}], "//", "ToValues"}], " ", "]"}], 
     "/.", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{
        SuperscriptBox[
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox["Rotation", "2"], "+", 
           SuperscriptBox[
            RowBox[{"r", "[", "]"}], "2"]}], ")"}], "2"], "-", 
        RowBox[{
         SuperscriptBox["Rotation", "2"], 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox["Charge", "2"], "+", 
           SuperscriptBox["Rotation", "2"], "-", 
           RowBox[{"2", " ", "Mass", " ", 
            RowBox[{"r", "[", "]"}]}], "+", 
           SuperscriptBox[
            RowBox[{"r", "[", "]"}], "2"]}], ")"}], 
         SuperscriptBox[
          RowBox[{"Sin", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}], "\[Rule]", "x"}], 
      "}"}]}], ",", 
    RowBox[{"Assumptions", "\[Rule]", 
     RowBox[{"{", 
      RowBox[{"x", ">", "0"}], "}"}]}]}], "]"}], "/.", 
  RowBox[{"{", 
   RowBox[{"x", "\[Rule]", "\[CapitalSigma]"}], "}"}]}]], "Input",
 CellChangeTimes->{{3.64824329264499*^9, 3.6482433712374268`*^9}, {
  3.648243417533711*^9, 3.6482434366886177`*^9}, {3.648243473930606*^9, 
  3.648243481714826*^9}}],

Cell[BoxData[
 RowBox[{
  SuperscriptBox[
   RowBox[{
    InterpretationBox[
     StyleBox["Sin",
      ShowAutoStyles->False,
      AutoSpacing->False],
     Sin,
     Editable->False], "[", 
    InterpretationBox[
     StyleBox["\[Theta]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[Theta][],
     Editable->False], "]"}], "3"], " ", 
  RowBox[{"(", 
   RowBox[{
    SuperscriptBox[
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"], "+", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
         Editable->False], "2"]}], ")"}], "2"], "-", 
    RowBox[{
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "2"], " ", 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], "2"], "+", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"], "-", 
       RowBox[{"2", " ", 
        InterpretationBox[
         StyleBox["m",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Mass,
         Editable->False], " ", 
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
         Editable->False]}], "+", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
         Editable->False], "2"]}], ")"}], " ", 
     SuperscriptBox[
      RowBox[{
       InterpretationBox[
        StyleBox["Sin",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Sin,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], "2"]}]}], ")"}]}]], "Output",
 CellChangeTimes->{{3.648243323492462*^9, 3.648243372798647*^9}, 
   3.648243446188403*^9, 3.648243482177713*^9, 3.648447285528097*^9, 
   3.648547062669715*^9, 3.6486024458280993`*^9, 3.648702230937758*^9, 
   3.648787611238737*^9, 3.648843294425499*^9, 3.648873410108982*^9, 
   3.648951536949005*^9, 3.649042165766659*^9, 3.649126671926158*^9, 
   3.649221452598456*^9, 3.649387867803329*^9, 3.649471054888476*^9, 
   3.649479695019752*^9, 3.649569138934102*^9, 3.64965487043461*^9, 
   3.649746140925774*^9, 3.650188660667199*^9, 3.6502465140042143`*^9, 
   3.650419605632065*^9, 3.650514797194293*^9, 3.650629564437483*^9, 
   3.65076613558899*^9, 3.650945478551433*^9, 3.651371752506041*^9, 
   3.6528408857920923`*^9, 3.6528552197066317`*^9, 3.653099420393158*^9, 
   3.653194926189472*^9, 3.6532813808482723`*^9, 3.653370434936016*^9, 
   3.653551848885352*^9, 3.65364920714749*^9, 3.653724369187159*^9, 
   3.653879143780086*^9, 3.6539861546048*^9, 3.654002143637827*^9, 
   3.654055964522571*^9, 3.6541456288384247`*^9, 3.654494973548208*^9, 
   3.654673920004881*^9, 3.654752740239381*^9, 3.654834105305073*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{
    RowBox[{
     RowBox[{
      RowBox[{
       RowBox[{"HodgedA", "[", 
        RowBox[{"-", "a"}], "]"}], "/.", 
       RowBox[{"epsilonToetaDown", "[", 
        RowBox[{"g3", ",", "BL3"}], "]"}]}], "//", 
      RowBox[{"SeparateMetric", "[", "]"}]}], "//", 
     RowBox[{"ToBasis", "[", "BL3", "]"}]}], "//", "TraceBasisDummy"}], "//", 
   "ComponentArray"}], "//", "ToValues"}]], "Input",
 CellChangeTimes->{{3.6482451184120407`*^9, 3.6482451331945972`*^9}, {
  3.648245194062275*^9, 3.648245245081045*^9}, {3.6482452790874968`*^9, 
  3.648245324855124*^9}, {3.6482454977799187`*^9, 3.648245499393031*^9}, {
  3.648245659460894*^9, 3.648245663004766*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"0", ",", 
   RowBox[{
    RowBox[{"(", 
     RowBox[{"4", " ", 
      InterpretationBox[
       StyleBox["q",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Charge,
       Editable->False], " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Csc",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Csc,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "4"], " ", 
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False], " ", 
      SqrtBox[
       RowBox[{
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Sin",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Sin,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "6"], " ", 
        SuperscriptBox[
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], "2"], "-", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "-", 
              RowBox[{"2", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], " ", 
            SuperscriptBox[
             RowBox[{
              InterpretationBox[
               StyleBox["Sin",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Sin,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], "2"]}]}], ")"}], "2"]}]], " ", 
      RowBox[{
       InterpretationBox[
        StyleBox["Sin",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Sin,
        Editable->False], "[", 
       RowBox[{"2", " ", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False]}], "]"}]}], ")"}], "/", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], "+", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False]}], "]"}]}], "+", 
        RowBox[{"2", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}]}], ")"}], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         RowBox[{"-", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"]}], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"]}], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "4"], "+", 
        RowBox[{"2", " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "+", 
        RowBox[{"3", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}], "+", 
        RowBox[{"2", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "4"]}], "+", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False]}], "]"}], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "2"], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "-", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}]}]}], ")"}], " ", 
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}], "2"], "-", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "2"], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "-", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}], " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Sin",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Sin,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "2"]}]}], ")"}]}], ")"}]}], ",", 
   RowBox[{"-", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"(", 
       RowBox[{"2", " ", 
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Csc",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Csc,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "4"], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], "+", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            RowBox[{"2", " ", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False]}], "]"}]}], "-", 
          RowBox[{"2", " ", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}]}], ")"}], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}], " ", 
        SqrtBox[
         RowBox[{
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Sin",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Sin,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "6"], " ", 
          SuperscriptBox[
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
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                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`d\[Psi][{1, -$CellContext`BL3}],
     Editable->False], "\[Rule]", 
    FractionBox[
     RowBox[{
      InterpretationBox[
       StyleBox["q",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Charge,
       Editable->False], " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], " ", 
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False], " ", 
      RowBox[{
       InterpretationBox[
        StyleBox["Sin",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Sin,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], " ", 
      RowBox[{
       InterpretationBox[
        StyleBox["Sin",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Sin,
        Editable->False], "[", 
       RowBox[{"2", " ", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False]}], "]"}]}], 
     SuperscriptBox[
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "2"]}], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "2"]}], ")"}], "2"]]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"d\[Psi]", 
         StyleBox[GridBox[{
            {" "},
            {
             StyleBox["2",
              FontColor->RGBColor[1., 0., 0.]]}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`d\[Psi][{2, -$CellContext`BL3}],
     Editable->False], "\[Rule]", 
    RowBox[{"-", 
     FractionBox[
      RowBox[{
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "2"]}], "-", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}], ")"}], " ", 
       RowBox[{"(", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], "+", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}], ")"}], " ", 
       RowBox[{
        InterpretationBox[
         StyleBox["Sin",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Sin,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}]}], 
      SuperscriptBox[
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "2"]}], "+", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}], ")"}], "2"]]}]}]}], "}"}]], "Output",
 CellChangeTimes->{
  3.647864034462522*^9, 3.647890306566813*^9, 3.647890392144607*^9, 
   3.6479256126276493`*^9, 3.64803388279126*^9, 3.648095158100469*^9, 
   3.648135631220364*^9, 3.648140528244487*^9, 3.648142707787898*^9, 
   3.648142780192519*^9, 3.6481533660003643`*^9, 3.648234760985764*^9, 
   3.648447616953782*^9, 3.6485709996201572`*^9, 3.648602533437038*^9, 
   3.648603428972191*^9, 3.648603520703207*^9, 3.64870231420751*^9, 
   3.648787697078466*^9, 3.6488788527046623`*^9, 3.648879134409231*^9, 
   3.648909926077055*^9, 3.648909960798581*^9, {3.64891000705061*^9, 
   3.648910072047249*^9}, {3.648910343807212*^9, 3.648910355852652*^9}, 
   3.648910666380262*^9, {3.648910769566576*^9, 3.6489107835123243`*^9}, {
   3.648910824778393*^9, 3.648910872482546*^9}, {3.6489110471012163`*^9, 
   3.648911068128236*^9}, {3.648911533854673*^9, 3.648911591386984*^9}, 
   3.648911645601124*^9, 3.648951625075931*^9, 3.648951666628335*^9, 
   3.648951705707775*^9, 3.648965139133729*^9, 3.649042261333046*^9, 
   3.649127120347755*^9, 3.649221748220413*^9, 3.649390383053199*^9, 
   3.6494712120652*^9, 3.649479801823897*^9, 3.6495701365124617`*^9, 
   3.6496550118293543`*^9, 3.649752762504158*^9, 3.650188836210012*^9, 
   3.650246667967852*^9, 3.650419689449222*^9, 3.650514884111566*^9, 
   3.650629650363886*^9, 3.650766234301846*^9, 3.6509455648246202`*^9, 
   3.651371842870852*^9, 3.65284097242358*^9, 3.652855305151999*^9, 
   3.6530995202355833`*^9, 3.653195018206065*^9, 3.653281466257593*^9, 
   3.653370523334087*^9, 3.6535519651213837`*^9, 3.653649293609316*^9, 
   3.653724453299469*^9, 3.653879235308927*^9, 3.6539862403553553`*^9, 
   3.654002228845932*^9, 3.65405607143297*^9, 3.654145714855998*^9, 
   3.654495056790959*^9, 3.654674016295203*^9, 3.654752832149383*^9, 
   3.654834211389271*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplify", "[", 
  RowBox[{
   RowBox[{
    SubscriptBox["\[PartialD]", 
     RowBox[{"\[Theta]", "[", "]"}]], 
    RowBox[{"ToValues", "[", 
     RowBox[{"d\[Psi]", "[", 
      RowBox[{"{", 
       RowBox[{"1", ",", 
        RowBox[{"-", "BL3"}]}], "}"}], "]"}], "]"}]}], "\[Equal]", 
   RowBox[{
    SubscriptBox["\[PartialD]", 
     RowBox[{"r", "[", "]"}]], 
    RowBox[{"ToValues", "[", 
     RowBox[{"d\[Psi]", "[", 
      RowBox[{"{", 
       RowBox[{"2", ",", 
        RowBox[{"-", "BL3"}]}], "}"}], "]"}], "]"}]}]}], "]"}]], "Input",
 CellChangeTimes->{{3.648571716460113*^9, 3.64857174303023*^9}, {
   3.648571798895574*^9, 3.648571830783868*^9}, {3.648838405498117*^9, 
   3.648838420552883*^9}, {3.6488788602509623`*^9, 3.648878861449181*^9}, {
   3.648879081209011*^9, 3.648879081848497*^9}, 3.64887990866328*^9, 
   3.6489116600137873`*^9}],

Cell[BoxData["2.20800000000000018474111129762604832649`6.364598982336785"], \
"Print",
 CellChangeTimes->{
  3.64887909570096*^9, 3.648879137491941*^9, 3.648879911576724*^9, {
   3.648911655320956*^9, 3.6489116621808987`*^9}, 3.648951669045143*^9, 
   3.648951712442737*^9, 3.64904226368883*^9, 3.649127127073107*^9, 
   3.6492217511705513`*^9, 3.649390385414195*^9, 3.649471215070874*^9, 
   3.649479804168181*^9, 3.649570138899173*^9, 3.649655015823464*^9, 
   3.6497527648806143`*^9, 3.650188839384356*^9, 3.650246670818552*^9, 
   3.650419691816311*^9, 3.650514886465783*^9, 3.650629652723064*^9, 
   3.650766236784182*^9, 3.650945567199951*^9, 3.65137184585315*^9, 
   3.652840974750641*^9, 3.652855307899037*^9, 3.653099522606998*^9, 
   3.653195020549608*^9, 3.653281469392688*^9, 3.653370525842054*^9, 
   3.653551967491633*^9, 3.653649295935894*^9, 3.65372445566748*^9, 
   3.653879237797738*^9, 3.653986242911922*^9, 3.654002231188717*^9, 
   3.6540560742349167`*^9, 3.654145717317441*^9, 3.654495059088305*^9, 
   3.65467401871282*^9, 3.654752834651897*^9, 3.654834214558267*^9}],

Cell[BoxData["True"], "Output",
 CellChangeTimes->{
  3.648571831178988*^9, 3.648603524785643*^9, 3.648702314385652*^9, 
   3.648787697289921*^9, 3.648838424135857*^9, {3.648878856228462*^9, 
   3.648878868186273*^9}, {3.648879080158132*^9, 3.648879095818673*^9}, 
   3.648879137573995*^9, 3.6488799116314573`*^9, {3.64891165535819*^9, 
   3.648911662219549*^9}, 3.648951669067802*^9, 3.648951712505851*^9, 
   3.649042263751779*^9, 3.649127127117447*^9, 3.649221751207356*^9, 
   3.6493903854697647`*^9, 3.649471215228754*^9, 3.649479804213438*^9, 
   3.6495701389282837`*^9, 3.649655015954071*^9, 3.649752764925531*^9, 
   3.650188839425385*^9, 3.650246670922256*^9, 3.650419691857028*^9, 
   3.650514886508972*^9, 3.6506296527850018`*^9, 3.6507662368547707`*^9, 
   3.6509455672625427`*^9, 3.6513718460740747`*^9, 3.652840974794478*^9, 
   3.6528553079454737`*^9, 3.653099522659843*^9, 3.653195020602975*^9, 
   3.653281469465313*^9, 3.653370525888859*^9, 3.653551967549727*^9, 
   3.653649295976335*^9, 3.653724455715991*^9, 3.653879237832447*^9, 
   3.653986242960554*^9, 3.654002231245343*^9, 3.6540560743020573`*^9, 
   3.654145717363907*^9, 3.6544950591298323`*^9, 3.654674018791972*^9, 
   3.654752834724291*^9, 3.65483421461198*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Integrate", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"d\[Psi]", "[", 
     RowBox[{"{", 
      RowBox[{"1", ",", 
       RowBox[{"-", "BL3"}]}], "}"}], "]"}], "//", "ToValues"}], ",", 
   RowBox[{"r", "[", "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.648571655961731*^9, 3.648571690068261*^9}}],

Cell[BoxData[
 RowBox[{"-", 
  FractionBox[
   RowBox[{
    InterpretationBox[
     StyleBox["q",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Charge,
     Editable->False], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], "2"], " ", 
    RowBox[{
     InterpretationBox[
      StyleBox["Sin",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Sin,
      Editable->False], "[", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False], "]"}], " ", 
    RowBox[{
     InterpretationBox[
      StyleBox["Sin",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Sin,
      Editable->False], "[", 
     RowBox[{"2", " ", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False]}], "]"}]}], 
   RowBox[{"2", " ", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "2"]}], "+", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], ")"}]}]]}]], "Output",
 CellChangeTimes->CompressedData["
1:eJxTTMoPSmVkYGDQAuJ3txJUJfVfO/7IubRBA0jr6Ue9jQDScbpm85qA9G63
5StbgPTRE+bq+4F09yHVLZeAdMNVntf/gPSmMJ9oDYPXji7l//rCQPRX52cr
gLTTHo64C0B6qvTs/itAumVN4WoGw9eOJzaFyGoBaY6rW69HAulNDaxH9Yxe
O76+/IPRG0irzJxUOx9IL5v75MdZIH3w0VomNuPXjgyCGzd7AOl99v+cFwBp
ryvPMwpMXjsuMXt30Nb8tWPOj8kHXYC0mHEWwx4g/XvD8oWvgPQLxaPXRSxe
O/b9vBTsAKTnXmN/MwNIhx0WLjoBpB2f8qi+BdKPFp3bYWH52rHEsuJHDpDe
tPbfsRIgvX5JnGA/kL6+/8C1XUBaI6wyK9XqtaPymaoze4C0YUCux2MgPYPl
BQu39WtHAGFAqdY=
  "]]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Integrate", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"d\[Psi]", "[", 
     RowBox[{"{", 
      RowBox[{"2", ",", 
       RowBox[{"-", "BL3"}]}], "}"}], "]"}], "//", "ToValues"}], ",", 
   RowBox[{"\[Theta]", "[", "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.648572001513255*^9, 3.648572015914338*^9}}],

Cell[BoxData[
 RowBox[{"-", 
  FractionBox[
   RowBox[{
    InterpretationBox[
     StyleBox["q",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Charge,
     Editable->False], " ", 
    RowBox[{
     InterpretationBox[
      StyleBox["Cos",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Cos,
      Editable->False], "[", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False], "]"}], " ", 
    RowBox[{"(", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], "+", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], ")"}]}], 
   RowBox[{
    RowBox[{
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "2"], " ", 
     SuperscriptBox[
      RowBox[{
       InterpretationBox[
        StyleBox["Cos",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Cos,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], "2"]}], "+", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False], "2"]}]]}]], "Output",
 CellChangeTimes->CompressedData["
1:eJxTTMoPSmVkYGDQAuIZXZZ+kvqvHb3anm/QANJhVmlvI4C09SqHeU1AunzD
+ZUtQHpWW7j6fiC9us1hyyUg3faj4O0/IP03MjVaw+C146dHXP1hQPr7Lb9n
K4B0SoVc3AUg/e3Nsv4rQFo4uHY1g+Frx5BZm2W1gLTBkwPXI4H0/kcCR/WM
XjtuuMnK5A2k53TNq50PpOPfv/txFkh/E9nBxGb82rGg4tBmDyD96SW3ywIg
fWP734wCk9eOZat+HLQ1f+24rWn+QRcgzeJaxrAHSE9x2rzwFZA+c+H8dRGL
145J4veCHYD0DGexNzOAdHytXNEJID17voTqWyC9I/3JDgvL145Kyc0/coB0
OQvX8RIgrbe3ULAfSF9zOX1tF5AuKW/LSrV67VjPPvHMHiC9aX2tx2Mg/bDz
Cwu39WtHAES2qaM=
  "]]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Integrate", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"ToValues", "[", 
     RowBox[{"d\[Psi]", "[", 
      RowBox[{"{", 
       RowBox[{"2", ",", 
        RowBox[{"-", "BL3"}]}], "}"}], "]"}], "]"}], "-", 
    RowBox[{
     SubscriptBox["\[PartialD]", 
      RowBox[{"\[Theta]", "[", "]"}]], 
     RowBox[{"Integrate", "[", 
      RowBox[{
       RowBox[{"ToValues", "[", 
        RowBox[{"d\[Psi]", "[", 
         RowBox[{"{", 
          RowBox[{"1", ",", 
           RowBox[{"-", "BL3"}]}], "}"}], "]"}], "]"}], ",", 
       RowBox[{"r", "[", "]"}]}], "]"}]}]}], ",", 
   RowBox[{"\[Theta]", "[", "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.648644556896351*^9, 3.648644558922353*^9}, {
  3.6486446036063423`*^9, 3.6486446939226713`*^9}, {3.648644728058229*^9, 
  3.6486447875716133`*^9}, {3.648704861640789*^9, 3.6487048787245207`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"-", 
   InterpretationBox[
    StyleBox["q",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Charge,
    Editable->False]}], " ", 
  RowBox[{
   InterpretationBox[
    StyleBox["Cos",
     ShowAutoStyles->False,
     AutoSpacing->False],
    Cos,
    Editable->False], "[", 
   InterpretationBox[
    StyleBox["\[Theta]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Theta][],
    Editable->False], "]"}]}]], "Output",
 CellChangeTimes->CompressedData["
1:eJxTTMoPSmVkYGDQBmK7RQYXbfRfO+5ZtvcaiN4X3vA2AkgzvMjWiwLSk/9G
zmsC0o67LFe1AGm2JEWN/UB6m2jWlktA+gzjjLf/gPT/6JPRGgavHRNOi/aH
AelZiyOfrQDSVX06cReAtP/+jf1XgLSKdcdqBkOgfuUIOS0gXWJ69nokiP9B
+qie0WvHlS8FmbyBdNW1lbXzgbSQ/88fZ4H0o5JDTGzGrx19flzb7AGkeZgk
XBYA6ZLtopkFJq8de48wH7I1B5pvvvqgC5Bu2NvIsAdI+13bu/AVSPzgresi
Fq8dO06/CHYA0kqSSm9mAOmWFK2iE0DaSEhF9S2Q/tr8eYeF5WtHqbK+HzlA
uvGAyPESIM3EXyfYD6QnX756bReQzvk2ISvV6rXjvG1zz+wB0k/OdXo8BtIi
5/6xcFu/dgQA99aoiQ==
  "]]
}, Open  ]],

Cell["Hence, \[Psi] is (also the result of Diaz & Ernst-Wild):", "Text",
 CellChangeTimes->{{3.648662278226255*^9, 3.64866228321056*^9}, {
  3.64870793051125*^9, 3.648707944865677*^9}, {3.648911705482256*^9, 
  3.648911708934877*^9}, {3.653099276139382*^9, 3.653099277486862*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"\[Psi]", "=", 
  RowBox[{"FullSimplify", "[", 
   RowBox[{"%", "+", "%%%"}], "]"}], " ", 
  RowBox[{"(*", " ", 
   RowBox[{"Note", " ", "that", " ", "this", " ", "is", " ", "%%"}], " ", 
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Cell[BoxData["11.45599999999999951683093968313187360764`7.079632918243405"], \
"Print",
 CellChangeTimes->CompressedData["
1:eJxTTMoPSmVkYGDQBOLPa8tDY/VfOyqWLbjQBKTfr9Kc3gyk0wvdDs8A0s5P
jPOPAGnDOL/9l4D0Xte73/4B6TUfbbM0DF47Fn27MCMMSN9LPfZuBZAOC3pU
fAFIb9Kpm3sFSN/sFN7BYPjaUanxvIEWkFa41/4gEkgfL40+p2f02nGG410u
byAtpTj57HwgzXXlKOM5IJ0dVsXNZvza8RjH870eQPr++ZU+C4D0Pv7pJQUm
rx05sltO2Zq/drxwcNEpFyC95aYm5x4g7RTrvPoVkP46r/eBiMVrR62MhTEO
QPpfjdLXGUDa7NTsqhNA+ktog+5bIH077sJBC8vXjjXcj5lygfTvdWXnS4D0
BoMWqX4gff6b1P1dQHoa9/uiVKvXjuuajG7sAdIsGV8DHgNpU8nDvNzWrx0B
Drek5g==
  "]],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"0", ",", 
   FractionBox[
    RowBox[{
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "3"], " ", 
     RowBox[{
      InterpretationBox[
       StyleBox["Cos",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Cos,
       Editable->False], "[", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False], "]"}], " ", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        RowBox[{"-", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"]}], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], "-", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}]}], ")"}]}], "+", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "2"], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"3", " ", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "2"]}], "+", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}]}], ")"}]}]}], ")"}], " ", 
     SuperscriptBox[
      RowBox[{
       InterpretationBox[
        StyleBox["Sin",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Sin,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], "4"]}], 
    SuperscriptBox[
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"]}], "+", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
         Editable->False], "2"]}], ")"}], "3"]], ",", 
   RowBox[{"-", 
    RowBox[{
     FractionBox["1", 
      RowBox[{"2", " ", 
       SuperscriptBox[
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"]}], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}], "3"]}]], 
     RowBox[{
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "2"], " ", 
         RowBox[{"(", 
          RowBox[{"7", "+", 
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            RowBox[{"2", " ", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False]}], "]"}]}], ")"}], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "+", 
        RowBox[{"2", " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "4"], " ", 
         RowBox[{"(", 
          RowBox[{
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "-", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], ")"}], " ", 
         RowBox[{"(", 
          RowBox[{
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "+", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], ")"}]}], "+", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "3"], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            RowBox[{"(", 
             RowBox[{"3", "+", 
              RowBox[{"5", " ", 
               RowBox[{
                InterpretationBox[
                 StyleBox["Cos",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Cos,
                 Editable->False], "[", 
                RowBox[{"2", " ", 
                 InterpretationBox[
                  StyleBox["\[Theta]",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`\[Theta][],
                  Editable->False]}], "]"}]}]}], ")"}]}], "-", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            RowBox[{"(", 
             RowBox[{"3", "+", 
              RowBox[{"2", " ", 
               RowBox[{
                InterpretationBox[
                 StyleBox["Cos",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Cos,
                 Editable->False], "[", 
                RowBox[{"2", " ", 
                 InterpretationBox[
                  StyleBox["\[Theta]",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`\[Theta][],
                  Editable->False]}], "]"}]}]}], ")"}], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "-", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "3"]}]}], ")"}]}]}], ")"}], " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Sin",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Sin,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "3"]}]}]}]}], "}"}]], "Output",
 CellChangeTimes->{{3.648711237138473*^9, 3.6487112917189074`*^9}, 
   3.648711339841078*^9, 3.648788101100667*^9, 3.648789689378487*^9, 
   3.6488330502946587`*^9, 3.648922489687583*^9, 3.648951802546069*^9, 
   3.649042358964595*^9, 3.649127249990336*^9, 3.649221830570202*^9, 
   3.649390454262738*^9, 3.649471391159317*^9, 3.6494799159841547`*^9, 
   3.649570240660116*^9, 3.649655174538807*^9, 3.649752836317531*^9, 
   3.650188914940196*^9, 3.650246742964467*^9, 3.650420332675764*^9, 
   3.6505149582046843`*^9, 3.6506297238599358`*^9, 3.650766319300502*^9, 
   3.650945637394113*^9, 3.6513719408616962`*^9, 3.652841044195034*^9, 
   3.6528553811055183`*^9, 3.653099593353878*^9, 3.6531950981533117`*^9, 
   3.653281540476469*^9, 3.6533705970672092`*^9, 3.653552041164548*^9, 
   3.653649364940298*^9, 3.653724524105205*^9, 3.653879310571018*^9, 
   3.653986327374681*^9, 3.654002299784059*^9, 3.654056148362753*^9, 
   3.654145784915086*^9, 3.654495127512021*^9, 3.654674113690206*^9, 
   3.654752903755649*^9, 3.654834286168789*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ComponentValue", "[", 
  RowBox[{
   RowBox[{
    RowBox[{
     RowBox[{"d\[Sigma]", "[", 
      RowBox[{"-", "a"}], "]"}], "//", 
     RowBox[{"ToBasis", "[", "BL3", "]"}]}], "//", "ComponentArray"}], ",", 
   "%"}], "]"}]], "Input",
 CellChangeTimes->{{3.64878946292973*^9, 3.648789508817484*^9}}],

Cell[BoxData["1.43199999999999993960386746039148420095`6.176542931251461"], \
"Print",
 CellChangeTimes->CompressedData["
1:eJxTTMoPSmVkYGBQA+IHEY9mNOu/dlQqUC06AqTVs5r3XwLSOfpK3/8B6X8T
v2VpGLx2PBTBMTMMSDe5fnq3AkivOyZZcgFIN7OvnXsFSL9c4bqDwfC1o18y
t6EWkGY7s+tBJJBuNeo9p2f02vGLDx+3N5B+Fnv47HwgfcLwG+M5IO1iuIqb
zfi14wNF6X0eQNqs45bPAiBtLHG6pMDkteNK0V2nbM2B5n25dMoFSDOZR3Pu
AdK6B0tWvwLSPbz7H4hYvHbkYj4f4wCkfa6Hfp0BpBNdz1WdANJ5H7bovgXS
lzcwHLKwfO3YkK7EnAukmfRWni8B0pxqB6X6gbTvc+/7u4D03m3yxalWrx33
xGTe2AOkWXM1Ah8DacYlP3i5rV87AgDOEJD3
  "]],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"d\[Sigma]", 
         StyleBox[GridBox[{
            {" "},
            {
             StyleBox["0",
              FontColor->RGBColor[1., 0., 0.]]}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`d\[Sigma][{0, -$CellContext`BL3}],
     Editable->False], "\[Rule]", "0"}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"d\[Sigma]", 
         StyleBox[GridBox[{
            {" "},
            {
             StyleBox["1",
              FontColor->RGBColor[1., 0., 0.]]}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`d\[Sigma][{1, -$CellContext`BL3}],
     Editable->False], "\[Rule]", 
    FractionBox[
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "3"], " ", 
      RowBox[{
       InterpretationBox[
        StyleBox["Cos",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Cos,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         RowBox[{"-", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"]}], " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "2"], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "2"], "-", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}]}], ")"}]}], "+", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"3", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"]}], "+", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}]}], ")"}]}]}], ")"}], " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Sin",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Sin,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "4"]}], 
     SuperscriptBox[
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "2"]}], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "2"]}], ")"}], "3"]]}], ",", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {"d\[Sigma]", 
         StyleBox[GridBox[{
            {" "},
            {
             StyleBox["2",
              FontColor->RGBColor[1., 0., 0.]]}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`d\[Sigma][{2, -$CellContext`BL3}],
     Editable->False], "\[Rule]", 
    RowBox[{"-", 
     RowBox[{
      FractionBox["1", 
       RowBox[{"2", " ", 
        SuperscriptBox[
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             RowBox[{
              InterpretationBox[
               StyleBox["Cos",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Cos,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], "2"]}], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}], "3"]}]], 
      RowBox[{
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "2"], " ", 
          RowBox[{"(", 
           RowBox[{"7", "+", 
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False]}], "]"}]}], ")"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"2", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "4"], " ", 
          RowBox[{"(", 
           RowBox[{
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "-", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], ")"}], " ", 
          RowBox[{"(", 
           RowBox[{
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "+", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], ")"}]}], "+", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{"3", "+", 
               RowBox[{"5", " ", 
                RowBox[{
                 InterpretationBox[
                  StyleBox["Cos",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  Cos,
                  Editable->False], "[", 
                 RowBox[{"2", " ", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False]}], "]"}]}]}], ")"}]}], "-", 
            RowBox[{"2", " ", 
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{"3", "+", 
               RowBox[{"2", " ", 
                RowBox[{
                 InterpretationBox[
                  StyleBox["Cos",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  Cos,
                  Editable->False], "[", 
                 RowBox[{"2", " ", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False]}], "]"}]}]}], ")"}], " ", 
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False]}], "-", 
            RowBox[{"6", " ", 
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "3"]}]}], ")"}]}]}], ")"}], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Sin",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Sin,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "3"]}]}]}]}]}], "}"}]], "Output",
 CellChangeTimes->CompressedData["
1:eJxTTMoPSmVkYGBQB+JH2acamvVfO/abP5kBojv2qRcdAdJvlrbuvwSk7QxU
vv8D0g1ff2RpGLx2TPHkmhkGpMN4v7xbAaRDN8iWXADS5Wnr5l4B0g+03Xcw
GL529FDhNdQC0nvN9z2IBNJTzvWf0zN67Wiznp/bG0jfVz12dj6QjrD+zngO
SK/YvYabzfi14/Njsvs8gHT5lzs+C4C0ptjZkgKT145pCrtP2Zq/dlT7e/mU
C5BuY4nl3AOkJb6Xr34FpD/bHHwgYvHacdO/8zEOQNprVsTXGUD6xqfzVSeA
9IPV23XfAukPy5gPWVgC7S1WZc4F0vcvrj5fAqRbbh6W6gfS3s1+93cB6Xty
SsWpVq8d9+3KvrEHSHP5aAc+BtKH+X7zclu/dgQALxmc9g==
  "]]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplify", "[", 
  RowBox[{
   RowBox[{
    RowBox[{
     SubscriptBox["\[PartialD]", 
      RowBox[{"\[Theta]", "[", "]"}]], 
     RowBox[{"ToValues", "[", 
      RowBox[{"d\[Sigma]", "[", 
       RowBox[{"{", 
        RowBox[{"1", ",", 
         RowBox[{"-", "BL3"}]}], "}"}], "]"}], "]"}]}], "\[Equal]", 
    RowBox[{
     SubscriptBox["\[PartialD]", 
      RowBox[{"r", "[", "]"}]], 
     RowBox[{"ToValues", "[", 
      RowBox[{"d\[Sigma]", "[", 
       RowBox[{"{", 
        RowBox[{"2", ",", 
         RowBox[{"-", "BL3"}]}], "}"}], "]"}], "]"}]}]}], ",", 
   RowBox[{"r", "[", "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.648791903291711*^9, 3.648791958739401*^9}, {
  3.648821617540386*^9, 3.6488216407348223`*^9}, {3.648833089784161*^9, 
  3.64883309687227*^9}, {3.6488336309847403`*^9, 3.648833633128253*^9}, {
  3.648922537732501*^9, 3.648922565526194*^9}}],

Cell[BoxData["5.6630000000000002557953848736360669136`6.773646474906154"], \
"Print",
 CellChangeTimes->CompressedData["
1:eJxTTMoPSmVkYGDQBuI/E5i2tui/dvyZEW48GUgLTTc/NQNIb591hncmkF52
0WYRiJ7b7F9yBEiX2N2qBNG7joceuASkt4W++f4PSJvtUc/RMHjtGHGFeVYY
kN65bNn7FUBalPdOyQUgXeITO+8KkA4+83cHg+Frxz/1Twy1gDTjq7aHkUDa
YLXbeT0joLn79nF7A2kLrbZz84G0nP92pnNAerplGg+b8WvHdTvv7PMA0tu8
1vsuANIlB+eWFpi8dmzOKT9ta/7ascdtwmkXIL3qsSjXHiB96V3ImldAuiu5
6aGIBdD8c3WxDkCaxZ372wwgHbK2pfoEkH5yMk/vLZDWnvrykIUlUF22Eksu
kL7kmHGhBEjvWVYq3Q+kz/z9c38XkA6TPl+cagUMNyHVm3uAtMrbh4GPgfSO
tZv5uK1fOwIArDCuPw==
  "]],

Cell[BoxData["True"], "Output",
 CellChangeTimes->CompressedData["
1:eJxTTMoPSmVkYGDQBuKzt1i2tui/dgw7HWE8GUhzTbE4NQNIF+0/yzsTSFud
sF0EomV3B5QcAdILqm9XgmizeeEHLgFpxnPvvv8D0jEPNXI0DF471qxmnRUG
pHPyV71fAaQFXt0vuQCkb+nGz7sCpA+9+7+DwfC14yb5Z4ZaQDp8Y+fDSCCt
8Nb9vJ7Ra8eObQe4vYH0UqWOc/OB9Ip525nOAekbvRk8bMavHXd/uLfPA0j3
PdnguwBIpygsKC0wee3Idqb8tK35a8dVcyecdgHSPxXFufYA6WtSYWteAWm3
I80PRSxeO7ar18c6AGktPd5vM4A0x83W6hNAesGdAr23QLr/yKtDFpavHbde
UmHJBdJqy7MulADpwqZy6X4gff3Hv/u7gLTK7gvFqVavHeU2aN3cA6Tzap4E
PgbSZZu28XFbv3YEAI32rdo=
  "]]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Integrate", "[", 
   RowBox[{
    RowBox[{
     RowBox[{"d\[Sigma]", "[", 
      RowBox[{"{", 
       RowBox[{"1", ",", 
        RowBox[{"-", "BL3"}]}], "}"}], "]"}], "//", "ToValues"}], ",", 
    RowBox[{"r", "[", "]"}]}], "]"}], "//", "FullSimplify"}]], "Input",
 CellChangeTimes->{{3.6487900492539177`*^9, 3.6487900704748163`*^9}, {
  3.648791236412442*^9, 3.648791244314385*^9}}],

Cell[BoxData["3.33000000000000007105427357601001858711`6.543044146785944"], \
"Print",
 CellChangeTimes->CompressedData["
1:eJxTTMoPSmVkYGBQB+JLag8jW/RfO14/f3wuiH7EqznpCJCOmnP+wCUgvW5F
2o9/QPqo9sscDYPXjp4sNbPCgLRVg/yHFUD6ib5v6QUg/bj63LwrQDrfsnAn
g+FrR6mCPiMtIO21n+1RJJDO277vvJ7Ra8dcK1MebyAdOPnXuflAetdvLeZz
QHr99Ns8bMavHe8H+ez3ANIztaT9FgDpeBPlsgKT146r256dtjV/7di8n+WM
C5A+sb+Faw+Q3sZ4bs0rIJ004ctDEYvXjpfPvox1ANJLnzd8mwGkxb5/rj4B
pH2qHuu9BdK3tscftrB87bjRaDVLLpBWmXn1QgmQFoh4Kd0PpO235z/YBaTD
TF1KUq1eO2rpTLy5B0gz/I0Kegykqzco83Nbv3YEAGc4m6o=
  "]],

Cell[BoxData[
 RowBox[{"-", 
  FractionBox[
   RowBox[{
    SuperscriptBox[
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], "3"], " ", 
    RowBox[{
     InterpretationBox[
      StyleBox["Cos",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Cos,
      Editable->False], "[", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False], "]"}], " ", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{
       InterpretationBox[
        StyleBox["m",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Mass,
        Editable->False], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "2"]}], "+", 
      RowBox[{
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], " ", 
       RowBox[{"(", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], "+", 
         RowBox[{
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}]}], ")"}]}]}], ")"}], " ", 
    SuperscriptBox[
     RowBox[{
      InterpretationBox[
       StyleBox["Sin",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Sin,
       Editable->False], "[", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False], "]"}], "4"]}], 
   SuperscriptBox[
    RowBox[{"(", 
     RowBox[{
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "2"]}], "+", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], ")"}], "2"]]}]], "Output",
 CellChangeTimes->{
  3.648790155749186*^9, {3.648791224435755*^9, 3.6487912470956306`*^9}, 
   3.648791790299712*^9, 3.648922769344077*^9, 3.648951814550623*^9, 
   3.649042371275754*^9, 3.6491272713305902`*^9, 3.6492218439471607`*^9, 
   3.649390464995923*^9, 3.6494714025603437`*^9, 3.649479926517345*^9, 
   3.64957025160397*^9, 3.6496551884880733`*^9, 3.6497528482627993`*^9, 
   3.650188925997323*^9, 3.650246753734108*^9, 3.650420343889423*^9, 
   3.650514969356041*^9, 3.6506297349507227`*^9, 3.65076633044726*^9, 
   3.650945648900323*^9, 3.6513719531533413`*^9, 3.6528410552179193`*^9, 
   3.652855392162462*^9, 3.6530996041979427`*^9, 3.653195110484846*^9, 
   3.653281551683549*^9, 3.653370607319598*^9, 3.6535520521111097`*^9, 
   3.653649375670725*^9, 3.6537245351713467`*^9, 3.653879323033622*^9, 
   3.653986341424007*^9, 3.654002310742852*^9, 3.654056159351156*^9, 
   3.654145795557955*^9, 3.654495138179319*^9, 3.654674124605483*^9, 
   3.654752914925696*^9, 3.65483429717529*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Integrate", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"ToValues", "[", 
     RowBox[{"d\[Sigma]", "[", 
      RowBox[{"{", 
       RowBox[{"2", ",", 
        RowBox[{"-", "BL3"}]}], "}"}], "]"}], "]"}], "-", 
    RowBox[{
     SubscriptBox["\[PartialD]", 
      RowBox[{"\[Theta]", "[", "]"}]], "%"}]}], ",", 
   RowBox[{"\[Theta]", "[", "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.648790161534603*^9, 3.64879019732406*^9}, {
  3.6487911779555817`*^9, 3.648791220965749*^9}}],

Cell[BoxData[
 RowBox[{"3", " ", 
  InterpretationBox[
   StyleBox["m",
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`Mass,
   Editable->False], " ", 
  InterpretationBox[
   StyleBox["a",
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`Rotation,
   Editable->False], " ", 
  RowBox[{"(", 
   RowBox[{
    RowBox[{"-", 
     FractionBox[
      RowBox[{"3", " ", 
       RowBox[{
        InterpretationBox[
         StyleBox["Cos",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Cos,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}]}], "4"]}], "+", 
    RowBox[{
     FractionBox["1", "12"], " ", 
     RowBox[{
      InterpretationBox[
       StyleBox["Cos",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Cos,
       Editable->False], "[", 
      RowBox[{"3", " ", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False]}], "]"}]}]}], ")"}]}]], "Output",
 CellChangeTimes->CompressedData["
1:eJxTTMoPSmVkYGDQAOIjebuCW/RfOzbZ+EWD6O4gvXkg+ppk2KwjQLqq9uWB
S0A6Jbzyxz8g3eeVlath8Nrx7MIps8KA9LxLhh9WAOkEg/zSC0B6Q9nzeVeA
dOXCjp0Mhq8d0wSeGmkB6WsXZB5FAums/VfP6xm9dixR8eHxBtJVrkLn5wPp
U7NsmM8B6Xv9n3jYjF87mkQl7PcA0iu69PwWAGnb1WZlBSZA9fI/Ttuav3YM
Oil1xgVIp36czrUHSC+ofLjmFZB+t1bwkYjFa8cp7L9jHYD0t//Tv80A0iHL
2GtOAGmz/h96b4H0s51lhy0sXzvWTTrBkgukj7q/u1ACpD+m/ZXuB9Kf9boe
7ALS66KiS1KtXjs+vbzk5h4QHVgS9BhIXyiw4Oe2fu0IAGB3ohA=
  "]]
}, Open  ]],

Cell["The \[Sigma] potential is:", "Text",
 CellChangeTimes->{{3.6487915277381973`*^9, 3.6487915366903563`*^9}, {
  3.650246659807599*^9, 3.6502466616381483`*^9}, {3.650945364386454*^9, 
  3.6509453656182013`*^9}, {3.652840759932193*^9, 3.65284076078899*^9}, {
  3.654752624827635*^9, 3.654752625572137*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"\[Sigma]", "=", 
  RowBox[{"Simplify", "[", 
   RowBox[{"%%", "+", "%"}], "]"}]}]], "Input",
 CellChangeTimes->{{3.648791537858425*^9, 3.648791567080698*^9}, {
  3.648791792942689*^9, 3.648791797193862*^9}}],

Cell[BoxData["1.31600000000000005861977570020826533437`6.139855802557562"], \
"Print",
 CellChangeTimes->CompressedData["
1:eJxTTMoPSmVkYGBQA+JGpZ/zWvRfO64wPzXnCJA2khU7eAlImzmu/vEPSH95
9y1Xw+C1Y47SkVlhQJrvRMyHFUD6scuC0gtA+txSwflXgLSd3eadDIavHTU3
iRhrAel7bh6PIoE05xvGC3pGrx3z2Mt5vIH0Hha78/OBtNXmNOZzQNokWp6X
zfi1Y8+kvv0eQHqGXaTfAiD9/1xiWYHJa0f9duUztuavHW9Zu51xAdLcLoe4
9gDpM+7ia18B6dOedo9ELF47PmjQinMA0rNEjnybAaRNbhnWnADSDfwq+m+B
9KIjCw9bWL523Lz0G0sukJ61VOpiCZBuzdGQ6QfSbr+3PNgFpGU92ktSrV47
bnh+/uYeIC2hsCjoMZC2mprCz2392hEACPGRNg==
  "]],

Cell[BoxData[
 RowBox[{
  RowBox[{
   FractionBox["1", "4"], " ", 
   InterpretationBox[
    StyleBox["m",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Mass,
    Editable->False], " ", 
   InterpretationBox[
    StyleBox["a",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Rotation,
    Editable->False], " ", 
   RowBox[{"(", 
    RowBox[{
     RowBox[{
      RowBox[{"-", "9"}], " ", 
      RowBox[{
       InterpretationBox[
        StyleBox["Cos",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Cos,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}]}], "+", 
     RowBox[{
      InterpretationBox[
       StyleBox["Cos",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Cos,
       Editable->False], "[", 
      RowBox[{"3", " ", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False]}], "]"}]}], ")"}]}], "-", 
  FractionBox[
   RowBox[{
    SuperscriptBox[
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], "3"], " ", 
    RowBox[{
     InterpretationBox[
      StyleBox["Cos",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Cos,
      Editable->False], "[", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False], "]"}], " ", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{
       InterpretationBox[
        StyleBox["m",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Mass,
        Editable->False], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "2"]}], "+", 
      RowBox[{
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], " ", 
       RowBox[{"(", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], "+", 
         RowBox[{
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}]}], ")"}]}]}], ")"}], " ", 
    SuperscriptBox[
     RowBox[{
      InterpretationBox[
       StyleBox["Sin",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Sin,
       Editable->False], "[", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False], "]"}], "4"]}], 
   SuperscriptBox[
    RowBox[{"(", 
     RowBox[{
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "2"]}], "+", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], ")"}], "2"]]}]], "Output",
 CellChangeTimes->{{3.648791783395897*^9, 3.64879179985363*^9}, 
   3.6489228543540297`*^9, 3.648951816728252*^9, 3.649042373364943*^9, 
   3.649127279746182*^9, 3.649221846150971*^9, 3.649390466911283*^9, 
   3.649471405026774*^9, 3.649479928563033*^9, 3.649570253612911*^9, 
   3.649655192686038*^9, 3.649752850310995*^9, 3.650188928085944*^9, 
   3.650246755732108*^9, 3.650420345984454*^9, 3.6505149712228003`*^9, 
   3.650629736993425*^9, 3.6507663326210012`*^9, 3.650945650854959*^9, 
   3.651371955123993*^9, 3.652841057128624*^9, 3.652855394207767*^9, 
   3.653099606116726*^9, 3.653195113056685*^9, 3.653281554000103*^9, 
   3.653370609342876*^9, 3.653552054176159*^9, 3.653649377599814*^9, 
   3.653724537195428*^9, 3.653879325108883*^9, 3.653986343806391*^9, 
   3.654002312899684*^9, 3.654056161326721*^9, 3.654145797725746*^9, 
   3.654495140281541*^9, 3.6546741265457373`*^9, 3.654752917138142*^9, 
   3.654834299202465*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplify", "[", 
  RowBox[{"{", 
   RowBox[{
    RowBox[{
     RowBox[{
      SubscriptBox["\[PartialD]", 
       RowBox[{"r", "[", "]"}]], "\[Sigma]"}], "\[Equal]", " ", 
     RowBox[{"ToValues", "@", 
      RowBox[{"d\[Sigma]", "[", 
       RowBox[{"{", 
        RowBox[{"1", ",", 
         RowBox[{"-", "BL3"}]}], "}"}], "]"}]}]}], ",", 
    RowBox[{
     RowBox[{
      SubscriptBox["\[PartialD]", 
       RowBox[{"\[Theta]", "[", "]"}]], "\[Sigma]"}], "\[Equal]", 
     RowBox[{"ToValues", "@", 
      RowBox[{"d\[Sigma]", "[", 
       RowBox[{"{", 
        RowBox[{"2", ",", 
         RowBox[{"-", "BL3"}]}], "}"}], "]"}]}]}]}], "}"}], "]"}]], "Input",
 CellChangeTimes->{{3.648922899424697*^9, 3.64892296894036*^9}}],

Cell[BoxData["7.24000000000000021316282072803005576134`6.880338479476771"], \
"Print",
 CellChangeTimes->{3.6489229762882233`*^9, 3.648951844028586*^9, 
  3.6490423801390333`*^9, 3.649127289573917*^9, 3.6492218530049553`*^9, 
  3.649390500651886*^9, 3.64947157638478*^9, 3.649479934685533*^9, 
  3.649655200158146*^9, 3.649752856670252*^9, 3.650188943468226*^9, 
  3.65024676277099*^9, 3.650420352115745*^9, 3.6505149774794607`*^9, 
  3.650629743517477*^9, 3.65076634061657*^9, 3.650945657227454*^9, 
  3.651371961644435*^9, 3.652841063957047*^9, 3.653099612330546*^9, 
  3.653195120463591*^9, 3.653281560792399*^9, 3.653370616183312*^9, 
  3.6535520610196743`*^9, 3.653649383848475*^9, 3.6537245438234386`*^9, 
  3.653879332482835*^9, 3.653986351392543*^9, 3.654002319004201*^9, 
  3.6540561686942387`*^9, 3.6541458045742197`*^9, 3.654495146884671*^9, 
  3.65467413817601*^9, 3.654752924075081*^9, 3.6548343067458763`*^9}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"True", ",", "True"}], "}"}]], "Output",
 CellChangeTimes->{3.648922976353306*^9, 3.648951844064011*^9, 
  3.649042380167327*^9, 3.6491272896138983`*^9, 3.64922185302315*^9, 
  3.649390500686488*^9, 3.649471576420443*^9, 3.649479934694116*^9, 
  3.649655200197962*^9, 3.6497528567156773`*^9, 3.650188943509383*^9, 
  3.650246762779694*^9, 3.650420352151099*^9, 3.650514977490198*^9, 
  3.6506297435266542`*^9, 3.650766340713048*^9, 3.650945657283815*^9, 
  3.651371961711759*^9, 3.6528410639696007`*^9, 3.653099612371007*^9, 
  3.653195120534604*^9, 3.6532815608428593`*^9, 3.653370616193375*^9, 
  3.653552061064177*^9, 3.653649383891285*^9, 3.653724543887557*^9, 
  3.653879332527616*^9, 3.6539863514984293`*^9, 3.65400231906971*^9, 
  3.654056168764913*^9, 3.65414580463665*^9, 3.6544951469409122`*^9, 
  3.654674138224082*^9, 3.654752924145836*^9, 3.654834306804565*^9}]
}, Open  ]],

Cell[TextData[StyleBox["Ernst-Wild solution", "Subsubsection"]], "Text",
 CellChangeTimes->{{3.648152381777614*^9, 3.64815238728957*^9}}],

Cell[CellGroupData[{

Cell[BoxData[{
 RowBox[{"\[CapitalPhi]", "=", 
  RowBox[{"FullSimplify", "[", 
   RowBox[{
    RowBox[{
     FractionBox[
      RowBox[{"Charge", " ", "Rotation"}], 
      RowBox[{
       RowBox[{"r", "[", "]"}], " ", "+", " ", 
       RowBox[{"\[ImaginaryI]", " ", "Rotation", " ", 
        RowBox[{"Cos", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}]}]}]], 
     SuperscriptBox[
      RowBox[{"Sin", "[", 
       RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "-", 
    RowBox[{"\[ImaginaryI]", " ", "Charge", " ", 
     RowBox[{"Cos", "[", 
      RowBox[{"\[Theta]", "[", "]"}], "]"}]}]}], 
   "]"}]}], "\[IndentingNewLine]", 
 RowBox[{"\[CurlyEpsilon]", "=", 
  RowBox[{"FullSimplify", "[", 
   RowBox[{
    RowBox[{"-", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           RowBox[{"r", "[", "]"}], "2"], "+", 
          SuperscriptBox["Rotation", "2"]}], ")"}], 
        SuperscriptBox[
         RowBox[{"Sin", "[", 
          RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "+", 
       RowBox[{
        SuperscriptBox["Charge", "2"], 
        SuperscriptBox[
         RowBox[{"Cos", "[", 
          RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}], ")"}]}], "+", " ", 
    
    RowBox[{"2", " ", "\[ImaginaryI]", " ", "Mass", " ", "Rotation", " ", 
     RowBox[{"Cos", "[", 
      RowBox[{"\[Theta]", "[", "]"}], "]"}], 
     RowBox[{"(", 
      RowBox[{"3", "-", 
       SuperscriptBox[
        RowBox[{"Cos", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ")"}]}], "-", " ", 
    RowBox[{"2", " ", "Rotation", " ", 
     FractionBox[
      RowBox[{
       RowBox[{"Mass", " ", "Rotation", " ", 
        SuperscriptBox[
         RowBox[{"Sin", "[", 
          RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "+", " ", 
       RowBox[{"\[ImaginaryI]", " ", 
        SuperscriptBox["Charge", "2"], 
        RowBox[{"Cos", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}]}]}], 
      RowBox[{
       RowBox[{"r", "[", "]"}], " ", "+", " ", 
       RowBox[{"\[ImaginaryI]", " ", "Rotation", " ", 
        RowBox[{"Cos", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}]}]}]], " ", 
     SuperscriptBox[
      RowBox[{"Sin", "[", 
       RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}], "]"}]}]}], "Input",
 CellChangeTimes->{{3.648149926610693*^9, 3.648149972814521*^9}, {
  3.648150038310369*^9, 3.648150116258327*^9}, {3.648150167901973*^9, 
  3.648150172427985*^9}, {3.64815030352855*^9, 3.6481503047672453`*^9}, {
  3.648152343798291*^9, 3.648152618860557*^9}}],

Cell[BoxData[
 RowBox[{"-", 
  FractionBox[
   RowBox[{
    InterpretationBox[
     StyleBox["q",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Charge,
     Editable->False], " ", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"\[ImaginaryI]", " ", 
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False]}], "+", 
      RowBox[{
       RowBox[{
        InterpretationBox[
         StyleBox["Cos",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Cos,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], " ", 
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False]}]}], ")"}]}], 
   RowBox[{
    RowBox[{
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], " ", 
     RowBox[{
      InterpretationBox[
       StyleBox["Cos",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Cos,
       Editable->False], "[", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False], "]"}]}], "-", 
    RowBox[{"\[ImaginaryI]", " ", 
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False]}]}]]}]], "Output",
 CellChangeTimes->{
  3.6481501167131767`*^9, 3.648150180227508*^9, 3.648150224758852*^9, 
   3.648150346609251*^9, {3.648152590339548*^9, 3.648152619643462*^9}, 
   3.648153366444159*^9, 3.6482347614277287`*^9, 3.648879717414423*^9}],

Cell[BoxData["13.66900000000000048316906031686812639236`7.156336656789098"], \
"Print",
 CellChangeTimes->{3.6481526345660048`*^9, 3.648153378731557*^9, 
  3.648234773054764*^9, 3.648879731810173*^9}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"-", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], "2"]}], " ", 
   SuperscriptBox[
    RowBox[{
     InterpretationBox[
      StyleBox["Cos",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Cos,
      Editable->False], "[", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False], "]"}], "2"]}], "-", 
  RowBox[{"\[ImaginaryI]", " ", 
   InterpretationBox[
    StyleBox["m",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Mass,
    Editable->False], " ", 
   InterpretationBox[
    StyleBox["a",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Rotation,
    Editable->False], " ", 
   RowBox[{
    InterpretationBox[
     StyleBox["Cos",
      ShowAutoStyles->False,
      AutoSpacing->False],
     Cos,
     Editable->False], "[", 
    InterpretationBox[
     StyleBox["\[Theta]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[Theta][],
     Editable->False], "]"}], " ", 
   RowBox[{"(", 
    RowBox[{
     RowBox[{"-", "5"}], "+", 
     RowBox[{
      InterpretationBox[
       StyleBox["Cos",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Cos,
       Editable->False], "[", 
      RowBox[{"2", " ", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False]}], "]"}]}], ")"}]}], "-", 
  RowBox[{
   RowBox[{"(", 
    RowBox[{
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "2"], "+", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False], "2"]}], ")"}], " ", 
   SuperscriptBox[
    RowBox[{
     InterpretationBox[
      StyleBox["Sin",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Sin,
      Editable->False], "[", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False], "]"}], "2"]}], "-", 
  FractionBox[
   RowBox[{"2", " ", 
    InterpretationBox[
     StyleBox["a",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Rotation,
     Editable->False], " ", 
    SuperscriptBox[
     RowBox[{
      InterpretationBox[
       StyleBox["Sin",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Sin,
       Editable->False], "[", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False], "]"}], "2"], " ", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"\[ImaginaryI]", " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], "2"], " ", 
       RowBox[{
        InterpretationBox[
         StyleBox["Cos",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Cos,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}]}], "+", 
      RowBox[{
       InterpretationBox[
        StyleBox["m",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Mass,
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Sin",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Sin,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "2"]}]}], ")"}]}], 
   RowBox[{
    RowBox[{"\[ImaginaryI]", " ", 
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], " ", 
     RowBox[{
      InterpretationBox[
       StyleBox["Cos",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Cos,
       Editable->False], "[", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False], "]"}]}], "+", 
    InterpretationBox[
     StyleBox["r",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`r[],
     Editable->False]}]]}]], "Output",
 CellChangeTimes->{
  3.6481501167131767`*^9, 3.648150180227508*^9, 3.648150224758852*^9, 
   3.648150346609251*^9, {3.648152590339548*^9, 3.648152619643462*^9}, 
   3.648153366444159*^9, 3.6482347614277287`*^9, 3.648879731868196*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"FullSimplify", "[", 
   FractionBox[
    RowBox[{"\[CapitalPhi]", "+", 
     RowBox[{"\[CapitalPhi]", "\[Conjugate]"}]}], "2"], "]"}], " ", 
  RowBox[{"(*", 
   RowBox[{"\[Chi]", " ", "Matches", " ", "Gibbons"}], " ", "*)"}]}]], "Input",\

 CellChangeTimes->{{3.648152646188674*^9, 3.64815273375194*^9}, {
  3.648152779056078*^9, 3.648152780888547*^9}}],

Cell[BoxData[
 FractionBox[
  RowBox[{
   InterpretationBox[
    StyleBox["q",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Charge,
    Editable->False], " ", 
   InterpretationBox[
    StyleBox["a",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Rotation,
    Editable->False], " ", 
   InterpretationBox[
    StyleBox["r",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`r[],
    Editable->False], " ", 
   SuperscriptBox[
    RowBox[{
     InterpretationBox[
      StyleBox["Sin",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Sin,
      Editable->False], "[", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False], "]"}], "2"]}], 
  RowBox[{
   RowBox[{
    SuperscriptBox[
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], "2"], " ", 
    SuperscriptBox[
     RowBox[{
      InterpretationBox[
       StyleBox["Cos",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Cos,
       Editable->False], "[", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False], "]"}], "2"]}], "+", 
   SuperscriptBox[
    InterpretationBox[
     StyleBox["r",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`r[],
     Editable->False], "2"]}]]], "Output",
 CellChangeTimes->{{3.648152663075953*^9, 3.648152700000185*^9}, 
   3.648153398058552*^9, 3.6482347735691147`*^9, 3.648879732330986*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"FullSimplify", "[", 
   FractionBox[
    RowBox[{"\[CapitalPhi]", "-", 
     RowBox[{"\[CapitalPhi]", "\[Conjugate]"}]}], 
    RowBox[{"2", "\[ImaginaryI]"}]], "]"}], 
  RowBox[{"(*", " ", "\[Psi]", " ", "*)"}]}]], "Input",
 CellChangeTimes->{{3.648152739464937*^9, 3.6481527890563374`*^9}}],

Cell[BoxData[
 RowBox[{"-", 
  FractionBox[
   RowBox[{
    InterpretationBox[
     StyleBox["q",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Charge,
     Editable->False], " ", 
    RowBox[{
     InterpretationBox[
      StyleBox["Cos",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Cos,
      Editable->False], "[", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False], "]"}], " ", 
    RowBox[{"(", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], "+", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], ")"}]}], 
   RowBox[{
    RowBox[{
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "2"], " ", 
     SuperscriptBox[
      RowBox[{
       InterpretationBox[
        StyleBox["Cos",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Cos,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], "2"]}], "+", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False], "2"]}]]}]], "Output",
 CellChangeTimes->{{3.648152753857098*^9, 3.6481527620039463`*^9}, 
   3.648153400643406*^9, 3.648234773884592*^9, {3.648879710059147*^9, 
   3.648879732690466*^9}, 3.648879765405006*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"FullSimplify", "[", 
  RowBox[{"{", 
   RowBox[{
    RowBox[{
     SubscriptBox["\[PartialD]", 
      RowBox[{"r", "[", "]"}]], "%"}], ",", 
    RowBox[{
     SubscriptBox["\[PartialD]", 
      RowBox[{"\[Theta]", "[", "]"}]], "%"}]}], "}"}], "]"}]], "Input",
 CellChangeTimes->{{3.6488797423841553`*^9, 3.648879770796036*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   FractionBox[
    RowBox[{
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], " ", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "2"], " ", 
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False], " ", 
     RowBox[{
      InterpretationBox[
       StyleBox["Sin",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Sin,
       Editable->False], "[", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False], "]"}], " ", 
     RowBox[{
      InterpretationBox[
       StyleBox["Sin",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Sin,
       Editable->False], "[", 
      RowBox[{"2", " ", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False]}], "]"}]}], 
    SuperscriptBox[
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"]}], "+", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
         Editable->False], "2"]}], ")"}], "2"]], ",", 
   RowBox[{"-", 
    FractionBox[
     RowBox[{
      InterpretationBox[
       StyleBox["q",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Charge,
       Editable->False], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "2"]}], "-", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "2"]}], ")"}], " ", 
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "2"]}], ")"}], " ", 
      RowBox[{
       InterpretationBox[
        StyleBox["Sin",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Sin,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}]}], 
     SuperscriptBox[
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "2"]}], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "2"]}], ")"}], "2"]]}]}], "}"}]], "Output",
 CellChangeTimes->{{3.648879761391674*^9, 3.6488797722532454`*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"FullSimplify", "[", 
  RowBox[{
   SubscriptBox["\[PartialD]", 
    RowBox[{"r", "[", "]"}]], "%38"}], "]"}]], "Input",
 CellChangeTimes->{{3.648153995808846*^9, 3.64815401862838*^9}, {
  3.648239460752348*^9, 3.648239470560026*^9}}],

Cell[BoxData[
 FractionBox[
  RowBox[{
   InterpretationBox[
    StyleBox["q",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Charge,
    Editable->False], " ", 
   SuperscriptBox[
    InterpretationBox[
     StyleBox["a",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Rotation,
     Editable->False], "2"], " ", 
   InterpretationBox[
    StyleBox["r",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`r[],
    Editable->False], " ", 
   RowBox[{
    InterpretationBox[
     StyleBox["Sin",
      ShowAutoStyles->False,
      AutoSpacing->False],
     Sin,
     Editable->False], "[", 
    InterpretationBox[
     StyleBox["\[Theta]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[Theta][],
     Editable->False], "]"}], " ", 
   RowBox[{
    InterpretationBox[
     StyleBox["Sin",
      ShowAutoStyles->False,
      AutoSpacing->False],
     Sin,
     Editable->False], "[", 
    RowBox[{"2", " ", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False]}], "]"}]}], 
  SuperscriptBox[
   RowBox[{"(", 
    RowBox[{
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Cos",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Cos,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "2"]}], "+", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False], "2"]}], ")"}], "2"]]], "Output",
 CellChangeTimes->{
  3.6481540201035013`*^9, 3.648234773976972*^9, {3.648239465079699*^9, 
   3.648239471793445*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"FullSimplify", "[", 
  RowBox[{
   SubscriptBox["\[PartialD]", 
    RowBox[{"\[Theta]", "[", "]"}]], "%38"}], "]"}]], "Input",
 CellChangeTimes->{{3.648239786911796*^9, 3.648239800771406*^9}}],

Cell[BoxData[
 RowBox[{"-", 
  FractionBox[
   RowBox[{
    InterpretationBox[
     StyleBox["q",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Charge,
     Editable->False], " ", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "2"]}], "-", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], ")"}], " ", 
    RowBox[{"(", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], "+", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], ")"}], " ", 
    RowBox[{
     InterpretationBox[
      StyleBox["Sin",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Sin,
      Editable->False], "[", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False], "]"}]}], 
   SuperscriptBox[
    RowBox[{"(", 
     RowBox[{
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "2"]}], "+", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], ")"}], "2"]]}]], "Output",
 CellChangeTimes->{3.6482398021330013`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"FullSimplify", "[", 
   RowBox[{
    RowBox[{"(", 
     RowBox[{
      FractionBox[
       RowBox[{"\[CurlyEpsilon]", "+", 
        RowBox[{"\[CurlyEpsilon]", "\[Conjugate]"}]}], "2"], " ", "+", " ", 
      RowBox[{"\[CapitalPhi]", " ", 
       RowBox[{"\[CapitalPhi]", "\[Conjugate]"}]}]}], ")"}], 
    FractionBox[
     SuperscriptBox["R", "2"], 
     RowBox[{"\[CapitalSigma]", " ", 
      SuperscriptBox[
       RowBox[{"Sin", "[", 
        RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]]}], "]"}], " ", 
  RowBox[{"(*", 
   RowBox[{
    RowBox[{"-", "N"}], " ", "correct"}], "*)"}]}]], "Input",
 CellChangeTimes->{{3.648152875601564*^9, 3.648152914666134*^9}, {
  3.648153446302362*^9, 3.648153446492741*^9}, {3.648153489467106*^9, 
  3.648153489711429*^9}, {3.648153768130446*^9, 3.648153838107175*^9}}],

Cell[BoxData["19.20799999999999840838427189737558364868`7.304082060328596"], \
"Print",
 CellChangeTimes->{3.648153415650476*^9, 3.648153815662521*^9, 
  3.6482420762897587`*^9}],

Cell[BoxData[
 RowBox[{"-", "1"}]], "Output",
 CellChangeTimes->{3.648153415728835*^9, 3.648153815708694*^9, 
  3.648242076339757*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"FullSimplify", "[", 
  FractionBox[
   RowBox[{"\[CurlyEpsilon]", "-", 
    RowBox[{"\[CurlyEpsilon]", "\[Conjugate]"}]}], 
   RowBox[{"2", "\[ImaginaryI]"}]], "]"}]], "Input",
 CellChangeTimes->{{3.648153849434084*^9, 3.6481538678015947`*^9}}],

Cell[BoxData["5.26700000000000034816594052244909107685`6.742163231637105"], \
"Print",
 CellChangeTimes->{3.648153874132737*^9, 3.648242081709672*^9}],

Cell[BoxData[
 FractionBox[
  RowBox[{
   InterpretationBox[
    StyleBox["a",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Rotation,
    Editable->False], " ", 
   RowBox[{
    InterpretationBox[
     StyleBox["Cos",
      ShowAutoStyles->False,
      AutoSpacing->False],
     Cos,
     Editable->False], "[", 
    InterpretationBox[
     StyleBox["\[Theta]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[Theta][],
     Editable->False], "]"}], " ", 
   RowBox[{"(", 
    RowBox[{
     RowBox[{
      InterpretationBox[
       StyleBox["m",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Mass,
       Editable->False], " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], " ", 
      RowBox[{"(", 
       RowBox[{"3", "+", 
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         RowBox[{"2", " ", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False]}], "]"}]}], ")"}]}], "-", 
     RowBox[{
      InterpretationBox[
       StyleBox["m",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Mass,
       Editable->False], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"-", "5"}], "+", 
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         RowBox[{"2", " ", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False]}], "]"}]}], ")"}], " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], "-", 
     RowBox[{"2", " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], "2"], " ", 
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False], " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Sin",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Sin,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "2"]}]}], ")"}]}], 
  RowBox[{
   RowBox[{
    SuperscriptBox[
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], "2"], " ", 
    SuperscriptBox[
     RowBox[{
      InterpretationBox[
       StyleBox["Cos",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Cos,
       Editable->False], "[", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False], "]"}], "2"]}], "+", 
   SuperscriptBox[
    InterpretationBox[
     StyleBox["r",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`r[],
     Editable->False], "2"]}]]], "Output",
 CellChangeTimes->{3.6481538742019176`*^9, 3.648242081748096*^9}]
}, Open  ]],

Cell["The Ernst potentials according to Diaz", "Text",
 CellChangeTimes->{{3.64824258438974*^9, 3.64824259603753*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"\[CapitalPhi]", "=", 
   RowBox[{
    FractionBox["Charge", "Rotation"], " ", 
    FractionBox[
     RowBox[{
      SuperscriptBox["Rotation", "2"], "-", 
      RowBox[{"\[ImaginaryI]", " ", "Rotation", " ", 
       RowBox[{"r", "[", "]"}], " ", 
       RowBox[{"Cos", "[", 
        RowBox[{"\[Theta]", "[", "]"}], "]"}]}]}], 
     RowBox[{
      RowBox[{"r", "[", "]"}], " ", "+", " ", 
      RowBox[{"\[ImaginaryI]", " ", "Rotation", " ", 
       RowBox[{"Cos", "[", 
        RowBox[{"\[Theta]", "[", "]"}], "]"}]}]}]]}]}], ";"}]], "Input",
 CellChangeTimes->{{3.648242600183875*^9, 3.648242683131024*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"FullSimplify", "[", 
   FractionBox[
    RowBox[{"\[CapitalPhi]", "+", 
     RowBox[{"\[CapitalPhi]", "\[Conjugate]"}]}], "2"], "]"}], " ", 
  RowBox[{"(*", 
   RowBox[{"Matches", " ", "all", " ", "other", " ", "results"}], 
   "*)"}]}]], "Input",
 CellChangeTimes->{{3.648242688811619*^9, 3.64824270639824*^9}, {
  3.6482430628226213`*^9, 3.6482430722389393`*^9}}],

Cell[BoxData[
 FractionBox[
  RowBox[{
   InterpretationBox[
    StyleBox["q",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Charge,
    Editable->False], " ", 
   InterpretationBox[
    StyleBox["a",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Rotation,
    Editable->False], " ", 
   InterpretationBox[
    StyleBox["r",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`r[],
    Editable->False], " ", 
   SuperscriptBox[
    RowBox[{
     InterpretationBox[
      StyleBox["Sin",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Sin,
      Editable->False], "[", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False], "]"}], "2"]}], 
  RowBox[{
   RowBox[{
    SuperscriptBox[
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], "2"], " ", 
    SuperscriptBox[
     RowBox[{
      InterpretationBox[
       StyleBox["Cos",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Cos,
       Editable->False], "[", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False], "]"}], "2"]}], "+", 
   SuperscriptBox[
    InterpretationBox[
     StyleBox["r",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`r[],
     Editable->False], "2"]}]]], "Output",
 CellChangeTimes->{3.648242707659636*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"FullSimplify", "[", 
   FractionBox[
    RowBox[{"\[CapitalPhi]", "-", 
     RowBox[{"\[CapitalPhi]", "\[Conjugate]"}]}], 
    RowBox[{"2", "\[ImaginaryI]"}]], "]"}], 
  RowBox[{"(*", 
   RowBox[{
    RowBox[{
     RowBox[{"Matches", " ", "Ernst"}], " ", "&"}], " ", "Wild"}], " ", 
   "*)"}]}]], "Input",
 CellChangeTimes->{{3.64824307537389*^9, 3.6482431009159927`*^9}, {
  3.648243133738076*^9, 3.648243146886113*^9}}],

Cell[BoxData[
 RowBox[{"-", 
  FractionBox[
   RowBox[{
    InterpretationBox[
     StyleBox["q",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Charge,
     Editable->False], " ", 
    RowBox[{
     InterpretationBox[
      StyleBox["Cos",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Cos,
      Editable->False], "[", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False], "]"}], " ", 
    RowBox[{"(", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], "+", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], ")"}]}], 
   RowBox[{
    RowBox[{
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "2"], " ", 
     SuperscriptBox[
      RowBox[{
       InterpretationBox[
        StyleBox["Cos",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Cos,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], "2"]}], "+", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False], "2"]}]]}]], "Output",
 CellChangeTimes->{3.648243102265298*^9}]
}, Open  ]],

Cell["\<\
Prove that \[CapitalSigma]>0 for every reasonable case (maximum of a and Sin[\
\[Theta]]) (easier proof in notes)\
\>", "Text",
 CellChangeTimes->{{3.647637226614183*^9, 3.647637244807787*^9}, {
  3.6476377303098087`*^9, 3.647637757869995*^9}, {3.647717939724164*^9, 
  3.647717950382563*^9}}],

Cell[BoxData[
 RowBox[{"Apply", "[", 
  RowBox[{"Plot", ",", 
   RowBox[{
    RowBox[{"{", 
     RowBox[{"\[CapitalSigma]", ",", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"r", "[", "]"}], ",", 
        RowBox[{"Mass", "+", 
         RowBox[{"Sqrt", "[", 
          RowBox[{
           SuperscriptBox["Mass", "2"], "-", 
           SuperscriptBox["Rotation", "2"], "-", 
           SuperscriptBox["Charge", "2"]}], "]"}]}], ",", "2"}], "}"}]}], 
     "}"}], "/.", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"Mass", "\[Rule]", "1"}], ",", 
      RowBox[{"Rotation", "\[Rule]", "1"}], ",", 
      RowBox[{"Charge", "\[Rule]", "0"}], ",", 
      RowBox[{
       RowBox[{"\[Theta]", "[", "]"}], "\[Rule]", 
       RowBox[{"\[Pi]", "/", "2"}]}]}], "}"}]}]}], "]"}]], "Input",
 CellChangeTimes->{{3.647633128236991*^9, 3.647633200271264*^9}, {
   3.647633318849332*^9, 3.647633446434026*^9}, {3.647633491017853*^9, 
   3.647633518768629*^9}, {3.6476335667939377`*^9, 3.647633613880416*^9}, {
   3.6476336495414124`*^9, 3.647633684331353*^9}, {3.647633725154643*^9, 
   3.647633737417004*^9}, {3.647633780768036*^9, 3.6476337836778603`*^9}, 
   3.6476338234508553`*^9, 3.647634402925626*^9, 3.6476345102842607`*^9, {
   3.647634726553007*^9, 3.6476347571827183`*^9}, {3.647634828863751*^9, 
   3.6476348300782547`*^9}, {3.6476351077074003`*^9, 3.647635109040851*^9}, {
   3.647635143396532*^9, 3.6476351795694847`*^9}, {3.647636928875552*^9, 
   3.64763693350985*^9}, {3.647637615814643*^9, 3.647637651574923*^9}, {
   3.647637717884951*^9, 3.647637719844247*^9}}],

Cell[CellGroupData[{

Cell["Harrison magnetising transformation", "Subsubsection",
 CellChangeTimes->{{3.648925424169372*^9, 3.648925435621344*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"i_", ",", "j_"}], "]"}], ":=", 
    RowBox[{"Normal", "[", 
     RowBox[{"SparseArray", "[", 
      RowBox[{
       RowBox[{
        RowBox[{"{", 
         RowBox[{"i", ",", "j"}], "}"}], "\[Rule]", "1"}], ",", 
       RowBox[{"{", 
        RowBox[{"3", ",", "3"}], "}"}]}], "]"}], "]"}]}], ";"}], 
  " "}]], "Input"],

Cell[BoxData[{
 RowBox[{
  RowBox[{"H1", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "1"}], "]"}], "-", 
    RowBox[{"e", "[", 
     RowBox[{"3", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"H2", "=", 
   RowBox[{"\[ImaginaryI]", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"e", "[", 
       RowBox[{"1", ",", "1"}], "]"}], "-", 
      RowBox[{"2", 
       RowBox[{"e", "[", 
        RowBox[{"2", ",", "2"}], "]"}]}], "+", 
      RowBox[{"e", "[", 
       RowBox[{"3", ",", "3"}], "]"}]}], ")"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E1", "=", 
   RowBox[{"\[ImaginaryI]", " ", 
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E2", "=", 
   RowBox[{"E1", "\[Transpose]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E3", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "2"}], "]"}], "+", 
    RowBox[{"e", "[", 
     RowBox[{"2", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E4", "=", 
   RowBox[{"E3", "\[Transpose]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E5", "=", 
   RowBox[{"\[ImaginaryI]", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"e", "[", 
       RowBox[{"1", ",", "2"}], "]"}], "-", 
      RowBox[{"e", "[", 
       RowBox[{"2", ",", "3"}], "]"}]}], ")"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E6", "=", 
   RowBox[{"E5", "\[Transpose]"}]}], ";"}]}], "Input"],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"V", "=", 
  RowBox[{"FullSimplify", "[", 
   RowBox[{
    RowBox[{"MatrixExp", "[", 
     RowBox[{"\[Phi]", " ", "H1"}], "]"}], ".", 
    RowBox[{"MatrixExp", "[", 
     RowBox[{
      RowBox[{"-", "2"}], "\[Sigma]", " ", "E1"}], "]"}], ".", 
    RowBox[{"MatrixExp", "[", 
     RowBox[{
      RowBox[{"Sqrt", "[", "2", "]"}], "\[Chi]", " ", "E3"}], "]"}], ".", 
    RowBox[{"MatrixExp", "[", 
     RowBox[{
      RowBox[{"-", 
       RowBox[{"Sqrt", "[", "2", "]"}]}], "\[Psi]", " ", "E5"}], "]"}]}], 
   "]"}]}]], "Input",
 CellChangeTimes->{{3.648925476498304*^9, 3.6489254898351097`*^9}, {
   3.648951862824709*^9, 3.648951863817647*^9}, 3.64895200688544*^9}],

Cell[BoxData["96.50900000000000034106051316484808921814`8.005167728883311"], \
"Print",
 CellChangeTimes->{3.652855630075274*^9, 3.653099707137271*^9, 
  3.653195215134387*^9, 3.653281650762405*^9, 3.653398371271165*^9, 
  3.653552153195347*^9, 3.65364947131596*^9, 3.653724630994378*^9, 
  3.6538794344007874`*^9, 3.653986462366164*^9, 3.6540024131105213`*^9, 
  3.65405629640484*^9, 3.65414589637737*^9, 3.654495248530609*^9, 
  3.65467423538626*^9, 3.6547530170253067`*^9, 3.654834405866398*^9}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{
     SqrtBox[
      FractionBox[
       RowBox[{
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Csc",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Csc,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"]}], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}]}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}], "2"], "-", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "2"], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "-", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}], " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Sin",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Sin,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "2"]}]}]]], ",", 
     FractionBox[
      RowBox[{"\[ImaginaryI]", " ", 
       SqrtBox["2"], " ", 
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], " ", 
       RowBox[{"(", 
        RowBox[{
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "+", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}]}], ")"}], " ", 
       SqrtBox[
        FractionBox[
         RowBox[{
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Csc",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Csc,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "2"], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], " ", 
             SuperscriptBox[
              RowBox[{
               InterpretationBox[
                StyleBox["Cos",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               InterpretationBox[
                StyleBox["\[Theta]",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`\[Theta][],
                Editable->False], "]"}], "2"]}], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}], ")"}]}], 
         RowBox[{
          SuperscriptBox[
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}], ")"}], "2"], "-", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], "-", 
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False]}], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}], ")"}], " ", 
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Sin",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Sin,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"]}]}]]]}], 
      RowBox[{
       RowBox[{
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], " ", 
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}]}], "+", 
       RowBox[{"\[ImaginaryI]", " ", 
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
         Editable->False]}]}]], ",", 
     RowBox[{
      FractionBox["1", "2"], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"2", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"]}], "+", 
        RowBox[{"\[ImaginaryI]", " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "3"], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"7", " ", 
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}]}], "+", 
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            RowBox[{"3", " ", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False]}], "]"}]}], ")"}]}], "+", 
        RowBox[{"2", " ", 
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], " ", 
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}]}], "-", 
           RowBox[{"\[ImaginaryI]", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], " ", 
            RowBox[{"(", 
             RowBox[{
              RowBox[{"-", "5"}], "+", 
              RowBox[{
               InterpretationBox[
                StyleBox["Cos",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               RowBox[{"2", " ", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False]}], "]"}]}], ")"}]}]}], ")"}], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}], "-", 
        RowBox[{"4", " ", "\[ImaginaryI]", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], " ", 
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Sin",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Sin,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "2"]}]}], ")"}], " ", 
      SqrtBox[
       FractionBox[
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Csc",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Csc,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"], 
        RowBox[{
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             RowBox[{
              InterpretationBox[
               StyleBox["Cos",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Cos,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], "2"]}], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], "2"], "-", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "-", 
              RowBox[{"2", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], " ", 
            SuperscriptBox[
             RowBox[{
              InterpretationBox[
               StyleBox["Sin",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Sin,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], "2"]}]}], ")"}]}]]]}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{"0", ",", "1", ",", 
     FractionBox[
      RowBox[{
       SqrtBox["2"], " ", 
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], " ", 
       RowBox[{"(", 
        RowBox[{
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "-", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}]}], ")"}]}], 
      RowBox[{
       RowBox[{"\[ImaginaryI]", " ", 
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], " ", 
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}]}], "+", 
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False]}]]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{"0", ",", "0", ",", 
     FractionBox["1", 
      SqrtBox[
       FractionBox[
        RowBox[{
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Csc",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Csc,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "2"], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             RowBox[{
              InterpretationBox[
               StyleBox["Cos",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Cos,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], "2"]}], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}]}], 
        RowBox[{
         SuperscriptBox[
          RowBox[{"(", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}], ")"}], "2"], "-", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{"(", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], "-", 
            RowBox[{"2", " ", 
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False]}], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}], ")"}], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Sin",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Sin,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "2"]}]}]]]]}], "}"}]}], "}"}]], "Output",
 CellChangeTimes->{3.652855630104185*^9, 3.653099707227963*^9, 
  3.653195215211821*^9, 3.653281650818594*^9, 3.6533983713864717`*^9, 
  3.653552153255293*^9, 3.6536494714084044`*^9, 3.6537246310702267`*^9, 
  3.653879434537665*^9, 3.653986462462641*^9, 3.654002413195071*^9, 
  3.654056296464712*^9, 3.654145896457897*^9, 3.654495248613551*^9, 
  3.654674235490411*^9, 3.654753017133554*^9, 3.6548344059204597`*^9}]
}, Open  ]],

Cell[TextData[{
 "Another ",
 StyleBox["Mathematica",
  FontSlant->"Italic"],
 " bug!"
}], "Text",
 CellChangeTimes->{{3.648927282640642*^9, 3.648927290706373*^9}, {
  3.653194808886012*^9, 3.653194809421917*^9}, {3.653281277133316*^9, 
  3.65328127779767*^9}, {3.6533982522240267`*^9, 3.6533982528561907`*^9}, {
  3.6539860433025503`*^9, 3.653986044110262*^9}, {3.654055862171144*^9, 
  3.6540558630985403`*^9}, {3.654145515816506*^9, 3.6541455164395514`*^9}, {
  3.6547526363968267`*^9, 3.65475263697264*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"V", "=", 
  RowBox[{"Simplify", "[", 
   RowBox[{"V", ",", 
    RowBox[{"Assumptions", "\[Rule]", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"Csc", "[", 
        RowBox[{"\[Theta]", "[", "]"}], "]"}], ">", "0"}], "}"}]}]}], 
   "]"}]}]], "Input",
 CellChangeTimes->{{3.648927061798521*^9, 3.648927204757927*^9}, {
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  3.65094576158323*^9, 3.651372070046031*^9, 3.6528411677725286`*^9, 
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              StyleBox["a",
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              StyleBox["m",
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          AutoSpacing->False],
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          ShowAutoStyles->False,
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           ShowAutoStyles->False,
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          Editable->False], "+", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
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          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
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         RowBox[{
          RowBox[{
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            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
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            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"]}], "+", 
          SuperscriptBox[
           InterpretationBox[
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             AutoSpacing->False],
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              InterpretationBox[
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                AutoSpacing->False],
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         StyleBox["r",
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         AutoSpacing->False],
        $CellContext`\[Theta][],
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           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "3"], " ", 
         RowBox[{"(", 
          RowBox[{
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               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
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              Editable->False], "]"}]}], "+", 
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            InterpretationBox[
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              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
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             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
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        RowBox[{"2", " ", 
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          InterpretationBox[
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            ShowAutoStyles->False,
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           Cos,
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          InterpretationBox[
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            ShowAutoStyles->False,
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         RowBox[{"(", 
          RowBox[{
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
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              Editable->False], "2"], " ", 
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
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                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               RowBox[{"2", " ", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
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           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
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           InterpretationBox[
            StyleBox["Sin",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Sin,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
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                Editable->False]}], "+", 
              SuperscriptBox[
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      RowBox[{
       InterpretationBox[
        StyleBox["Sin",
         ShowAutoStyles->False,
         AutoSpacing->False],
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             Editable->False], "]"}], "2"]}], "+", 
         SuperscriptBox[
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              Editable->False]}], "+", 
            SuperscriptBox[
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          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Sin",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Sin,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "2"]}]}]]]]}], "}"}]}], "}"}]], "Output",\

 CellChangeTimes->{{3.648927062014762*^9, 3.6489270908397093`*^9}, 
   3.648927123320283*^9, 3.648927169526224*^9, 3.648927214585392*^9, 
   3.6489272643076687`*^9, 3.648927314084186*^9, 3.648951979282031*^9, 
   3.648976399232679*^9, 3.649042529227283*^9, 3.649127410340705*^9, 
   3.649221983712208*^9, 3.649390618204224*^9, 3.649471688306988*^9, 
   3.649480153478711*^9, 3.649570424803686*^9, 3.64965546845531*^9, 
   3.649752953641099*^9, 3.650189038654654*^9, 3.650247044918421*^9, 
   3.650420461775242*^9, 3.6505160906934633`*^9, 3.650629861578113*^9, 
   3.650766484831904*^9, 3.650945761641143*^9, 3.651372070105975*^9, 
   3.6528411678369923`*^9, 3.65285565352376*^9, 3.653099718891026*^9, 
   3.653195220704096*^9, 3.653281656286583*^9, 3.653398377403612*^9, 
   3.653552158932877*^9, 3.653649477164754*^9, 3.653724636728043*^9, 
   3.653879440116912*^9, 3.653986468524122*^9, 3.6540024189128428`*^9, 
   3.6540563018853073`*^9, 3.6541459020216503`*^9, 3.6544952545536118`*^9, 
   3.654674240835374*^9, 3.654753023009606*^9, 3.654834411699548*^9}]
}, Open  ]],

Cell["\<\
Avoid extremely long time required by FullSimplify in order to make Conjugate \
work!\
\>", "Text",
 CellChangeTimes->{{3.649253191415062*^9, 3.649253213926024*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"fastConjugate", "[", "x_", "]"}], ":=", 
   RowBox[{"Map", "[", 
    RowBox[{
     RowBox[{
      RowBox[{"Simplify", "[", 
       RowBox[{"Conjugate", "[", "#", "]"}], "]"}], "&"}], ",", "x", ",", 
     RowBox[{"{", 
      RowBox[{"-", "1"}], "}"}]}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.649253114040945*^9, 3.649253157858914*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplify\[CapitalSigma]", "@", 
  RowBox[{"Simplify", "[", 
   RowBox[{
    RowBox[{"Simplify\[CapitalSigma]", "[", 
     RowBox[{
      RowBox[{"Transpose", "@", 
       RowBox[{"fastConjugate", "[", "V", "]"}]}], ".", "V"}], "]"}], ",", 
    RowBox[{
     RowBox[{"Csc", "[", 
      RowBox[{"\[Theta]", "[", "]"}], "]"}], ">", "0"}]}], "]"}]}]], "Input",
 CellChangeTimes->{{3.6489774532097607`*^9, 3.6489774575360527`*^9}, {
  3.648977881024767*^9, 3.64897792968055*^9}, {3.6489783359076757`*^9, 
  3.6489783364944983`*^9}, {3.6489852520795717`*^9, 3.648985264261747*^9}, {
  3.6489853337620907`*^9, 3.648985343856691*^9}, {3.6489856121360083`*^9, 
  3.648985620969557*^9}, {3.648995469502988*^9, 3.648995469683897*^9}, {
  3.6489963760485573`*^9, 3.6489963766081*^9}, {3.648996412081236*^9, 
  3.648996415688293*^9}, {3.648996607905632*^9, 3.648996612055697*^9}, {
  3.648999455506138*^9, 3.6489994835396557`*^9}, {3.649400549920652*^9, 
  3.6494005669010773`*^9}, {3.649400814763538*^9, 3.649400847313944*^9}}],

Cell[BoxData["70.83700000000000329691829392686486244202`7.87086007349057"], \
"Print",
 CellChangeTimes->{3.649400932710196*^9, 3.649471768143156*^9, 
  3.649480221564337*^9, 3.649570493271566*^9, 3.649655631790359*^9, 
  3.6497530275413103`*^9, 3.6501891147166777`*^9, 3.650247124763102*^9, 
  3.650420532895521*^9, 3.650516161195519*^9, 3.650629934507283*^9, 
  3.65076657418948*^9, 3.650945832348228*^9, 3.65137214681938*^9, 
  3.652841176106361*^9, 3.652855731463118*^9, 3.653099795289604*^9, 
  3.653195290861539*^9, 3.653281723844976*^9, 3.653398463791863*^9, 
  3.653552236336774*^9, 3.653649545280487*^9, 3.653724707207864*^9, 
  3.653879526588056*^9, 3.653986544398514*^9, 3.654002487835198*^9, 
  3.654056376155139*^9, 3.654145970309486*^9, 3.654495330385482*^9, 
  3.65467431818302*^9, 3.654753100788496*^9, 3.6548344825616426`*^9}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{
     FractionBox[
      RowBox[{
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Csc",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Csc,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "2"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "2"]}], "+", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}], ")"}]}], 
      RowBox[{
       SuperscriptBox[
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}], "2"], "-", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], "-", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Sin",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Sin,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"]}]}]], ",", 
     FractionBox[
      RowBox[{
       SqrtBox["2"], " ", 
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Csc",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Csc,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "2"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"\[ImaginaryI]", " ", 
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}]}], "+", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], ")"}], " ", 
       RowBox[{"(", 
        RowBox[{
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "+", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}]}], ")"}]}], 
      RowBox[{
       SuperscriptBox[
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}], "2"], "-", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], "-", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Sin",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Sin,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"]}]}]], ",", 
     RowBox[{
      RowBox[{"(", 
       RowBox[{"\[ImaginaryI]", " ", 
        RowBox[{
         InterpretationBox[
          StyleBox["Csc",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Csc,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "2"], " ", 
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Cot",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cot,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"], " ", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], "+", 
          RowBox[{
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{
                 RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Charge,
                   Editable->False], "2"]}], "+", 
                RowBox[{
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], " ", 
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], " ", 
                 RowBox[{
                  InterpretationBox[
                   StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   Cos,
                   Editable->False], "[", 
                  RowBox[{"3", " ", 
                   InterpretationBox[
                    StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`\[Theta][],
                    Editable->False]}], "]"}]}]}], ")"}], " ", 
              SuperscriptBox[
               RowBox[{
                InterpretationBox[
                 StyleBox["Csc",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Csc,
                 Editable->False], "[", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False], "]"}], "2"]}], "-", 
             RowBox[{"4", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], " ", 
              RowBox[{
               InterpretationBox[
                StyleBox["Cos",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               InterpretationBox[
                StyleBox["\[Theta]",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`\[Theta][],
                Editable->False], "]"}], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False]}]}], ")"}]}], "+", 
          RowBox[{
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], " ", 
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], " ", 
           RowBox[{
            InterpretationBox[
             StyleBox["Cot",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cot,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], " ", 
           RowBox[{
            InterpretationBox[
             StyleBox["Csc",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Csc,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"7", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"]}], "+", 
             RowBox[{"10", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], "-", 
             RowBox[{"2", " ", 
              RowBox[{
               InterpretationBox[
                StyleBox["Cos",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               RowBox[{"2", " ", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False]}], "]"}], " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}]}], ")"}]}]}], ")"}]}], ")"}], "/", 
      RowBox[{"(", 
       RowBox[{"2", " ", 
        RowBox[{"\[Sqrt]", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"(", 
            RowBox[{
             RowBox[{
              SuperscriptBox[
               RowBox[{
                InterpretationBox[
                 StyleBox["Csc",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Csc,
                 Editable->False], "[", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False], "]"}], "2"], " ", 
              SuperscriptBox[
               RowBox[{"(", 
                RowBox[{
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"], "+", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`r[],
                   Editable->False], "2"]}], ")"}], "2"]}], "-", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], " ", 
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["q",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Charge,
                  Editable->False], "2"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "-", 
                RowBox[{"2", " ", 
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], " ", 
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False]}], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}]}]}], ")"}], " ", 
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}], "2"], "-", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], " ", 
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["q",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Charge,
                  Editable->False], "2"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "-", 
                RowBox[{"2", " ", 
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], " ", 
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False]}], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}], " ", 
              SuperscriptBox[
               RowBox[{
                InterpretationBox[
                 StyleBox["Sin",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Sin,
                 Editable->False], "[", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False], "]"}], "2"]}]}], ")"}]}], ")"}]}]}], 
       ")"}]}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     FractionBox[
      RowBox[{
       SqrtBox["2"], " ", 
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Csc",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Csc,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "2"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"-", "\[ImaginaryI]"}], " ", 
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}]}], "+", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], ")"}], " ", 
       RowBox[{"(", 
        RowBox[{
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "-", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}]}], ")"}]}], 
      RowBox[{
       SuperscriptBox[
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}], "2"], "-", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], "-", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Sin",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Sin,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"]}]}]], ",", 
     FractionBox[
      RowBox[{
       RowBox[{"2", " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "2"], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Csc",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Csc,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"]}], "+", 
       RowBox[{"2", " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "2"], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Cot",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cot,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "2"]}], "+", 
       SuperscriptBox[
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}], "2"], "-", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], "+", 
          RowBox[{
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{
              RowBox[{"-", "2"}], " ", 
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False]}], "+", 
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False]}], ")"}]}]}], ")"}], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Sin",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Sin,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"]}]}], 
      RowBox[{
       SuperscriptBox[
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}], "2"], "-", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], "-", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Sin",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Sin,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"]}]}]], ",", 
     RowBox[{
      RowBox[{"(", 
       RowBox[{
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], " ", 
        RowBox[{"(", 
         RowBox[{
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "-", 
          RowBox[{"\[ImaginaryI]", " ", 
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}]}], ")"}], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{
              RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"]}], "+", 
             RowBox[{
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], " ", 
              RowBox[{
               InterpretationBox[
                StyleBox["Cos",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               RowBox[{"3", " ", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False]}], "]"}]}]}], ")"}], " ", 
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Csc",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Csc,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "3"]}], "-", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], " ", 
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], " ", 
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Cot",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cot,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "3"], " ", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], "-", 
          RowBox[{"2", " ", "\[ImaginaryI]", " ", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "2"], " ", 
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Cot",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cot,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"], " ", 
           RowBox[{
            InterpretationBox[
             StyleBox["Csc",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Csc,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], " ", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], "+", 
          RowBox[{
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], " ", 
           RowBox[{
            InterpretationBox[
             StyleBox["Cot",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cot,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{
                 RowBox[{"-", "2"}], " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Charge,
                   Editable->False], "2"]}], "+", 
                RowBox[{
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], " ", 
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False]}]}], ")"}]}], "+", 
             RowBox[{
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              SuperscriptBox[
               RowBox[{
                InterpretationBox[
                 StyleBox["Csc",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Csc,
                 Editable->False], "[", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False], "]"}], "2"], " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{"7", " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"]}], "+", 
                RowBox[{"10", " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`r[],
                   Editable->False], "2"]}]}], ")"}]}]}], ")"}]}], "-", 
          RowBox[{"2", " ", "\[ImaginaryI]", " ", 
           RowBox[{"\[Sqrt]", 
            RowBox[{"(", 
             RowBox[{
              RowBox[{"(", 
               RowBox[{
                RowBox[{
                 SuperscriptBox[
                  RowBox[{
                   InterpretationBox[
                    StyleBox["Csc",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    Csc,
                    Editable->False], "[", 
                   InterpretationBox[
                    StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`\[Theta][],
                    Editable->False], "]"}], "2"], " ", 
                 SuperscriptBox[
                  RowBox[{"(", 
                   RowBox[{
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], "2"]}], "-", 
                RowBox[{
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"], " ", 
                 RowBox[{"(", 
                  RowBox[{
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "2"], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "-", 
                   RowBox[{"2", " ", 
                    InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False], " ", 
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}]}]}], ")"}], " ", 
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 RowBox[{"(", 
                  RowBox[{
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], "2"], "-", 
                RowBox[{
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"], " ", 
                 RowBox[{"(", 
                  RowBox[{
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "2"], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "-", 
                   RowBox[{"2", " ", 
                    InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False], " ", 
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], " ", 
                 SuperscriptBox[
                  RowBox[{
                   InterpretationBox[
                    StyleBox["Sin",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    Sin,
                    Editable->False], "[", 
                   InterpretationBox[
                    StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`\[Theta][],
                    Editable->False], "]"}], "2"]}]}], ")"}]}], ")"}]}]}]}], 
         ")"}]}], ")"}], "/", 
      RowBox[{"(", 
       RowBox[{
        SqrtBox["2"], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], " ", 
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}]}], "-", 
          RowBox[{"\[ImaginaryI]", " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}]}], ")"}], " ", 
        RowBox[{"\[Sqrt]", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"(", 
            RowBox[{
             RowBox[{
              SuperscriptBox[
               RowBox[{
                InterpretationBox[
                 StyleBox["Csc",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Csc,
                 Editable->False], "[", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False], "]"}], "2"], " ", 
              SuperscriptBox[
               RowBox[{"(", 
                RowBox[{
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"], "+", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`r[],
                   Editable->False], "2"]}], ")"}], "2"]}], "-", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], " ", 
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["q",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Charge,
                  Editable->False], "2"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "-", 
                RowBox[{"2", " ", 
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], " ", 
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False]}], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}]}]}], ")"}], " ", 
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}], "2"], "-", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], " ", 
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["q",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Charge,
                  Editable->False], "2"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "-", 
                RowBox[{"2", " ", 
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], " ", 
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False]}], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}], " ", 
              SuperscriptBox[
               RowBox[{
                InterpretationBox[
                 StyleBox["Sin",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Sin,
                 Editable->False], "[", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False], "]"}], "2"]}]}], ")"}]}], ")"}]}]}], 
       ")"}]}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"-", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"(", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Csc",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Csc,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"2", " ", "\[ImaginaryI]", " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], " ", 
             SuperscriptBox[
              RowBox[{
               InterpretationBox[
                StyleBox["Cot",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cot,
                Editable->False], "[", 
               InterpretationBox[
                StyleBox["\[Theta]",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`\[Theta][],
                Editable->False], "]"}], "2"], " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}], "+", 
            RowBox[{
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"2", " ", "\[ImaginaryI]", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "2"]}], "+", 
                  RowBox[{
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False], " ", 
                   InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], " ", 
                   RowBox[{
                    InterpretationBox[
                    StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    Cos,
                    Editable->False], "[", 
                    RowBox[{"3", " ", 
                    InterpretationBox[
                    StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`\[Theta][],
                    Editable->False]}], "]"}]}]}], ")"}], " ", 
                SuperscriptBox[
                 RowBox[{
                  InterpretationBox[
                   StyleBox["Csc",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   Csc,
                   Editable->False], "[", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False], "]"}], "2"]}], "-", 
               RowBox[{"4", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["q",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Charge,
                  Editable->False], "2"], " ", 
                RowBox[{
                 InterpretationBox[
                  StyleBox["Cos",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  Cos,
                  Editable->False], "[", 
                 InterpretationBox[
                  StyleBox["\[Theta]",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`\[Theta][],
                  Editable->False], "]"}], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False]}]}], ")"}]}], "+", 
            RowBox[{
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], " ", 
             RowBox[{
              InterpretationBox[
               StyleBox["Cot",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Cot,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], " ", 
             RowBox[{
              InterpretationBox[
               StyleBox["Csc",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Csc,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"7", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"]}], "+", 
               RowBox[{"10", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], "-", 
               RowBox[{"2", " ", 
                RowBox[{
                 InterpretationBox[
                  StyleBox["Cos",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  Cos,
                  Editable->False], "[", 
                 RowBox[{"2", " ", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False]}], "]"}], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}]}], ")"}]}]}], ")"}]}], ")"}], "/", 
        
        RowBox[{"(", 
         RowBox[{"2", " ", 
          RowBox[{"\[Sqrt]", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"(", 
              RowBox[{
               RowBox[{
                SuperscriptBox[
                 RowBox[{
                  InterpretationBox[
                   StyleBox["Csc",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   Csc,
                   Editable->False], "[", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False], "]"}], "2"], " ", 
                SuperscriptBox[
                 RowBox[{"(", 
                  RowBox[{
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], "2"]}], "-", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "2"], "+", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "-", 
                  RowBox[{"2", " ", 
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False], " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}]}]}], ")"}], " ", 
             RowBox[{"(", 
              RowBox[{
               SuperscriptBox[
                RowBox[{"(", 
                 RowBox[{
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], "2"], "-", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "2"], "+", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "-", 
                  RowBox[{"2", " ", 
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False], " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], " ", 
                SuperscriptBox[
                 RowBox[{
                  InterpretationBox[
                   StyleBox["Sin",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   Sin,
                   Editable->False], "[", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False], "]"}], "2"]}]}], ")"}]}], ")"}]}]}], 
         ")"}]}], ")"}]}], ",", 
     RowBox[{
      RowBox[{"(", 
       RowBox[{
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], " ", 
        RowBox[{"(", 
         RowBox[{
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "+", 
          RowBox[{"\[ImaginaryI]", " ", 
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}]}], ")"}], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"2", " ", "\[ImaginaryI]", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"]}], "+", 
             RowBox[{
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], " ", 
              RowBox[{
               InterpretationBox[
                StyleBox["Cos",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               RowBox[{"3", " ", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False]}], "]"}]}]}], ")"}], " ", 
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Csc",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Csc,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "3"]}], "-", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], " ", 
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], " ", 
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Cot",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cot,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "3"], " ", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], "+", 
          RowBox[{"2", " ", "\[ImaginaryI]", " ", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "2"], " ", 
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Cot",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cot,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"], " ", 
           RowBox[{
            InterpretationBox[
             StyleBox["Csc",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Csc,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], " ", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], "+", 
          RowBox[{
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], " ", 
           RowBox[{
            InterpretationBox[
             StyleBox["Cot",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cot,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{
                 RowBox[{"-", "2"}], " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Charge,
                   Editable->False], "2"]}], "+", 
                RowBox[{
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], " ", 
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False]}]}], ")"}]}], "+", 
             RowBox[{
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              SuperscriptBox[
               RowBox[{
                InterpretationBox[
                 StyleBox["Csc",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Csc,
                 Editable->False], "[", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False], "]"}], "2"], " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{"7", " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"]}], "+", 
                RowBox[{"10", " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`r[],
                   Editable->False], "2"]}]}], ")"}]}]}], ")"}]}], "+", 
          RowBox[{"2", " ", "\[ImaginaryI]", " ", 
           RowBox[{"\[Sqrt]", 
            RowBox[{"(", 
             RowBox[{
              RowBox[{"(", 
               RowBox[{
                RowBox[{
                 SuperscriptBox[
                  RowBox[{
                   InterpretationBox[
                    StyleBox["Csc",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    Csc,
                    Editable->False], "[", 
                   InterpretationBox[
                    StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`\[Theta][],
                    Editable->False], "]"}], "2"], " ", 
                 SuperscriptBox[
                  RowBox[{"(", 
                   RowBox[{
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], "2"]}], "-", 
                RowBox[{
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"], " ", 
                 RowBox[{"(", 
                  RowBox[{
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "2"], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "-", 
                   RowBox[{"2", " ", 
                    InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False], " ", 
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}]}]}], ")"}], " ", 
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 RowBox[{"(", 
                  RowBox[{
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], "2"], "-", 
                RowBox[{
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"], " ", 
                 RowBox[{"(", 
                  RowBox[{
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "2"], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "-", 
                   RowBox[{"2", " ", 
                    InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False], " ", 
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], " ", 
                 SuperscriptBox[
                  RowBox[{
                   InterpretationBox[
                    StyleBox["Sin",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    Sin,
                    Editable->False], "[", 
                   InterpretationBox[
                    StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`\[Theta][],
                    Editable->False], "]"}], "2"]}]}], ")"}]}], ")"}]}]}]}], 
         ")"}]}], ")"}], "/", 
      RowBox[{"(", 
       RowBox[{
        SqrtBox["2"], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], " ", 
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}]}], "+", 
          RowBox[{"\[ImaginaryI]", " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}]}], ")"}], " ", 
        RowBox[{"\[Sqrt]", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"(", 
            RowBox[{
             RowBox[{
              SuperscriptBox[
               RowBox[{
                InterpretationBox[
                 StyleBox["Csc",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Csc,
                 Editable->False], "[", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False], "]"}], "2"], " ", 
              SuperscriptBox[
               RowBox[{"(", 
                RowBox[{
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"], "+", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`r[],
                   Editable->False], "2"]}], ")"}], "2"]}], "-", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], " ", 
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["q",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Charge,
                  Editable->False], "2"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "-", 
                RowBox[{"2", " ", 
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], " ", 
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False]}], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}]}]}], ")"}], " ", 
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}], "2"], "-", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], " ", 
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["q",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Charge,
                  Editable->False], "2"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "-", 
                RowBox[{"2", " ", 
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], " ", 
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False]}], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}], " ", 
              SuperscriptBox[
               RowBox[{
                InterpretationBox[
                 StyleBox["Sin",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Sin,
                 Editable->False], "[", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False], "]"}], "2"]}]}], ")"}]}], ")"}]}]}], 
       ")"}]}], ",", 
     RowBox[{
      FractionBox["1", 
       RowBox[{"4", " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"]}], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}]}]], 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"8", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "+", 
           RowBox[{
            SuperscriptBox[
             RowBox[{
              InterpretationBox[
               StyleBox["Cos",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Cos,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], "2"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}]}], ")"}]}], "+", 
        RowBox[{
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            RowBox[{
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              StyleBox["Csc",
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               AutoSpacing->False],
              Csc,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"2", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"]}], "+", 
             RowBox[{"\[ImaginaryI]", " ", 
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "3"], " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{"7", " ", 
                 RowBox[{
                  InterpretationBox[
                   StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   Cos,
                   Editable->False], "[", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False], "]"}]}], "+", 
                RowBox[{
                 InterpretationBox[
                  StyleBox["Cos",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  Cos,
                  Editable->False], "[", 
                 RowBox[{"3", " ", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False]}], "]"}]}], ")"}]}], "+", 
             RowBox[{"2", " ", 
              RowBox[{
               InterpretationBox[
                StyleBox["Cos",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               InterpretationBox[
                StyleBox["\[Theta]",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`\[Theta][],
                Editable->False], "]"}], " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Charge,
                   Editable->False], "2"], " ", 
                 RowBox[{
                  InterpretationBox[
                   StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   Cos,
                   Editable->False], "[", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False], "]"}]}], "-", 
                RowBox[{"\[ImaginaryI]", " ", 
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], " ", 
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], " ", 
                 RowBox[{"(", 
                  RowBox[{
                   RowBox[{"-", "5"}], "+", 
                   RowBox[{
                    InterpretationBox[
                    StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    Cos,
                    Editable->False], "[", 
                    RowBox[{"2", " ", 
                    InterpretationBox[
                    StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`\[Theta][],
                    Editable->False]}], "]"}]}], ")"}]}]}], ")"}], " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], "-", 
             RowBox[{"4", " ", "\[ImaginaryI]", " ", 
              SuperscriptBox[
               InterpretationBox[
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                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], " ", 
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], " ", 
              RowBox[{
               InterpretationBox[
                StyleBox["Cos",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               InterpretationBox[
                StyleBox["\[Theta]",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`\[Theta][],
                Editable->False], "]"}], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], " ", 
              SuperscriptBox[
               RowBox[{
                InterpretationBox[
                 StyleBox["Sin",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Sin,
                 Editable->False], "[", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False], "]"}], "2"]}]}], ")"}], " ", 
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             RowBox[{"2", " ", 
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               InterpretationBox[
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                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], " ", 
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               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"]}], "-", 
             RowBox[{"\[ImaginaryI]", " ", 
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "3"], " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{"7", " ", 
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                  InterpretationBox[
                   StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   Cos,
                   Editable->False], "[", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False], "]"}]}], "+", 
                RowBox[{
                 InterpretationBox[
                  StyleBox["Cos",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  Cos,
                  Editable->False], "[", 
                 RowBox[{"3", " ", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False]}], "]"}]}], ")"}]}], "+", 
             RowBox[{"2", " ", 
              RowBox[{
               InterpretationBox[
                StyleBox["Cos",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               InterpretationBox[
                StyleBox["\[Theta]",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`\[Theta][],
                Editable->False], "]"}], " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Charge,
                   Editable->False], "2"], " ", 
                 RowBox[{
                  InterpretationBox[
                   StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   Cos,
                   Editable->False], "[", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False], "]"}]}], "+", 
                RowBox[{"\[ImaginaryI]", " ", 
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], " ", 
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], " ", 
                 RowBox[{"(", 
                  RowBox[{
                   RowBox[{"-", "5"}], "+", 
                   RowBox[{
                    InterpretationBox[
                    StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    Cos,
                    Editable->False], "[", 
                    RowBox[{"2", " ", 
                    InterpretationBox[
                    StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`\[Theta][],
                    Editable->False]}], "]"}]}], ")"}]}]}], ")"}], " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], "+", 
             RowBox[{"4", " ", "\[ImaginaryI]", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], " ", 
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], " ", 
              RowBox[{
               InterpretationBox[
                StyleBox["Cos",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               InterpretationBox[
                StyleBox["\[Theta]",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`\[Theta][],
                Editable->False], "]"}], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], " ", 
              SuperscriptBox[
               RowBox[{
                InterpretationBox[
                 StyleBox["Sin",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Sin,
                 Editable->False], "[", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False], "]"}], "2"]}]}], ")"}]}], ")"}], "/", 
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              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], "2"], "-", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "-", 
              RowBox[{"2", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], " ", 
            SuperscriptBox[
             RowBox[{
              InterpretationBox[
               StyleBox["Sin",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Sin,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], "2"]}]}], ")"}]}], "+", 
        RowBox[{"4", " ", 
         SuperscriptBox[
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           InterpretationBox[
            StyleBox["Sin",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Sin,
            Editable->False], "[", 
           InterpretationBox[
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             ShowAutoStyles->False,
             AutoSpacing->False],
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            Editable->False], "]"}], "2"], " ", 
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           SuperscriptBox[
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], "2"], "-", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "-", 
              RowBox[{"2", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], " ", 
            SuperscriptBox[
             RowBox[{
              InterpretationBox[
               StyleBox["Sin",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Sin,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], "2"]}]}], ")"}]}]}], ")"}]}]}], 
    "}"}]}], "}"}]], "Output",
 CellChangeTimes->CompressedData["
1:eJwVxWsog1EYAODPaLkMiVwShawh2zBttlY79Sk105IWkRWW3MVCiJJRWkxJ
FDYpl8Sf5RIL4QdCCg0zkhp2RpQ2pcZ7fjw9CRVNhRofiqJEYF3SJnvkYcQq
jVeS6+0LZjJbsLFDHi/Lj3mGI3ML48gD/IsU8vZmTtgr/MS+6yN/Jrn0ZKlo
copcxVQsk61vdIgTdnaNscn7QzYNOS/7u5Ucre6M+INt81GDHD5G2gD7mgoO
XO4OX4L3u2OvV+AzrfqBfNh//Ub2FeioVbiXP8Ui38oC5y5gu2z34Ar2GFas
VAZGiWZGbSrMaNT+lMCCjrIXbiZGumSjWA5vf8w6jLBjJmXiHC6uvkxmZmG0
sXhsz4O/+kI1Jni6uHy4WYDRbxvTJhVi5DK0uGmYWm1KtMBFFvWBE/aL6fFE
iDCqHPJ6FHA7Xx88Ce/J00eP4NO0Ovod7jFb70U5GI3xwuIb4CPsdWhh2j9A
OAIzGAXuLTiYo9RrxBiZWCdfFpjmztc8wzd3KnaQBKN/ffXcsA==
  "]]
}, Closed]],

Cell[TextData[{
 "Simplify and FullSimplify are notoriously unreliable. The following might \
need a second invocation to eliminate every Conjugate, probably because ",
 StyleBox["Mathematica",
  FontSlant->"Italic"],
 " caches some of the steps of previous Simplify runs!"
}], "Text",
 CellChangeTimes->{{3.649084046639147*^9, 3.649084135320999*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"With", "[", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"y", "=", "%"}], "}"}], ",", 
   RowBox[{"M", "=", 
    RowBox[{"Simplify\[CapitalSigma]", "[", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"FullSimplify", "[", 
        RowBox[{
         RowBox[{"y", "[", 
          RowBox[{"[", "1", "]"}], "]"}], ",", 
         RowBox[{
          RowBox[{"Csc", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], ">", "0"}]}], "]"}], ",", 
       RowBox[{"FullSimplify", "@", 
        RowBox[{"y", "[", 
         RowBox[{"[", "2", "]"}], "]"}]}], ",", 
       RowBox[{"FullSimplify", "[", 
        RowBox[{
         RowBox[{"y", "[", 
          RowBox[{"[", "3", "]"}], "]"}], ",", 
         RowBox[{"Trig", "\[Rule]", "False"}], ",", 
         RowBox[{"TimeConstraint", "\[Rule]", 
          RowBox[{"{", 
           RowBox[{"10", ",", "180"}], "}"}]}]}], "]"}]}], "}"}], "]"}]}]}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.64908093707416*^9, 3.6490810055065813`*^9}, {
  3.649084169233199*^9, 3.649084203292768*^9}, {3.649127518925029*^9, 
  3.649127542638926*^9}, {3.649400630401895*^9, 3.649400636215061*^9}}],

Cell[BoxData[
 RowBox[{
  StyleBox[
   RowBox[{"FullSimplify", "::", "gtime"}], "MessageName"], 
  RowBox[{
  ":", " "}], "\<\"Returning the simplest form found in the allowed time of \
\[NoBreak]\\!\\(180.`\\)\[NoBreak] seconds. Increasing the value of the \
TimeConstraint option may improve the result of simplification. \
\\!\\(\\*ButtonBox[\\\"\[RightSkeleton]\\\", ButtonStyle->\\\"Link\\\", \
ButtonFrame->None, ButtonData:>\\\"paclet:ref/FullSimplify\\\", ButtonNote -> \
\\\"FullSimplify::gtime\\\"]\\)\"\>"}]], "Message", "MSG",
 CellChangeTimes->{3.652856366854649*^9, 3.653100536189995*^9, 
  3.653195946479086*^9, 3.653282434326166*^9, 3.653399361931555*^9, 
  3.653552985656378*^9, 3.65365020874678*^9, 3.653725315273036*^9, 
  3.6538802868542*^9, 3.653987164313828*^9, 3.654003182975749*^9, 
  3.6540571128863688`*^9, 3.654146680969089*^9, 3.6544959776217117`*^9, 
  3.65467497659479*^9, 3.654753884242323*^9, 3.6548351301329412`*^9}],

Cell[BoxData["638.12800000000004274625098332762718200684`8.825507714442844"], \
"Print",
 CellChangeTimes->{3.649082190717689*^9, 3.649083291670661*^9, 
  3.6491282385102367`*^9, 3.649222775688822*^9, 3.6493913488761053`*^9, 
  3.649401595018299*^9, 3.649472480645101*^9, 3.649480927641588*^9, 
  3.649571249316324*^9, 3.649657146368396*^9, 3.649753728862957*^9, 
  3.6501897558494873`*^9, 3.650247847184991*^9, 3.650421151070331*^9, 
  3.650516860216577*^9, 3.6506306515366583`*^9, 3.650767258446457*^9, 
  3.6509464683531113`*^9, 3.651372966927821*^9, 3.652841209969017*^9, 
  3.652856377261106*^9, 3.653100555503202*^9, 3.653195978700871*^9, 
  3.653282444658033*^9, 3.653399374946207*^9, 3.653552995641135*^9, 
  3.6536502195171957`*^9, 3.653725360101725*^9, 3.653880297441538*^9, 
  3.653987206697822*^9, 3.654003216913818*^9, 3.6540571395818987`*^9, 
  3.6541466912379417`*^9, 3.654496005126165*^9, 3.654675106935816*^9, 
  3.654754057976839*^9, 3.654835141366664*^9}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{
     FractionBox[
      RowBox[{
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Csc",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Csc,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "2"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "2"]}], "+", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}], ")"}]}], 
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        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}], "2"], "-", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], "-", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Sin",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Sin,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"]}]}]], ",", 
     FractionBox[
      RowBox[{
       SqrtBox["2"], " ", 
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Csc",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Csc,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "2"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"\[ImaginaryI]", " ", 
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
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           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}]}], ")"}], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Csc",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Csc,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"], " ", 
           SuperscriptBox[
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], "2"]}], "-", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], "-", 
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False]}], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}], ")"}]}]}], ")"}]}], ")"}]}], ",", 
     RowBox[{
      FractionBox["1", 
       RowBox[{"4", " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"]}], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}]}]], 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"8", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "+", 
           RowBox[{
            SuperscriptBox[
             RowBox[{
              InterpretationBox[
               StyleBox["Cos",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Cos,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], "2"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}]}], ")"}]}], "+", 
        RowBox[{
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Csc",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Csc,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"2", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"]}], "+", 
             RowBox[{"\[ImaginaryI]", " ", 
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "3"], " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{"7", " ", 
                 RowBox[{
                  InterpretationBox[
                   StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   Cos,
                   Editable->False], "[", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False], "]"}]}], "+", 
                RowBox[{
                 InterpretationBox[
                  StyleBox["Cos",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  Cos,
                  Editable->False], "[", 
                 RowBox[{"3", " ", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False]}], "]"}]}], ")"}]}], "+", 
             RowBox[{"2", " ", 
              RowBox[{
               InterpretationBox[
                StyleBox["Cos",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               InterpretationBox[
                StyleBox["\[Theta]",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`\[Theta][],
                Editable->False], "]"}], " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Charge,
                   Editable->False], "2"], " ", 
                 RowBox[{
                  InterpretationBox[
                   StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   Cos,
                   Editable->False], "[", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False], "]"}]}], "-", 
                RowBox[{"\[ImaginaryI]", " ", 
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], " ", 
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], " ", 
                 RowBox[{"(", 
                  RowBox[{
                   RowBox[{"-", "5"}], "+", 
                   RowBox[{
                    InterpretationBox[
                    StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    Cos,
                    Editable->False], "[", 
                    RowBox[{"2", " ", 
                    InterpretationBox[
                    StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`\[Theta][],
                    Editable->False]}], "]"}]}], ")"}]}]}], ")"}], " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], "-", 
             RowBox[{"4", " ", "\[ImaginaryI]", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], " ", 
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], " ", 
              RowBox[{
               InterpretationBox[
                StyleBox["Cos",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               InterpretationBox[
                StyleBox["\[Theta]",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`\[Theta][],
                Editable->False], "]"}], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], " ", 
              SuperscriptBox[
               RowBox[{
                InterpretationBox[
                 StyleBox["Sin",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Sin,
                 Editable->False], "[", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False], "]"}], "2"]}]}], ")"}], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"2", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"]}], "-", 
             RowBox[{"\[ImaginaryI]", " ", 
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "3"], " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{"7", " ", 
                 RowBox[{
                  InterpretationBox[
                   StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   Cos,
                   Editable->False], "[", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False], "]"}]}], "+", 
                RowBox[{
                 InterpretationBox[
                  StyleBox["Cos",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  Cos,
                  Editable->False], "[", 
                 RowBox[{"3", " ", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False]}], "]"}]}], ")"}]}], "+", 
             RowBox[{"2", " ", 
              RowBox[{
               InterpretationBox[
                StyleBox["Cos",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               InterpretationBox[
                StyleBox["\[Theta]",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`\[Theta][],
                Editable->False], "]"}], " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Charge,
                   Editable->False], "2"], " ", 
                 RowBox[{
                  InterpretationBox[
                   StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   Cos,
                   Editable->False], "[", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False], "]"}]}], "+", 
                RowBox[{"\[ImaginaryI]", " ", 
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], " ", 
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], " ", 
                 RowBox[{"(", 
                  RowBox[{
                   RowBox[{"-", "5"}], "+", 
                   RowBox[{
                    InterpretationBox[
                    StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    Cos,
                    Editable->False], "[", 
                    RowBox[{"2", " ", 
                    InterpretationBox[
                    StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`\[Theta][],
                    Editable->False]}], "]"}]}], ")"}]}]}], ")"}], " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], "+", 
             RowBox[{"4", " ", "\[ImaginaryI]", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], " ", 
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], " ", 
              RowBox[{
               InterpretationBox[
                StyleBox["Cos",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               InterpretationBox[
                StyleBox["\[Theta]",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`\[Theta][],
                Editable->False], "]"}], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], " ", 
              SuperscriptBox[
               RowBox[{
                InterpretationBox[
                 StyleBox["Sin",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Sin,
                 Editable->False], "[", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False], "]"}], "2"]}]}], ")"}]}], ")"}], "/", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], "2"], "-", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "-", 
              RowBox[{"2", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], " ", 
            SuperscriptBox[
             RowBox[{
              InterpretationBox[
               StyleBox["Sin",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Sin,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], "2"]}]}], ")"}]}], "+", 
        RowBox[{"4", " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Sin",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Sin,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "2"], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], "2"], "-", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "-", 
              RowBox[{"2", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], " ", 
            SuperscriptBox[
             RowBox[{
              InterpretationBox[
               StyleBox["Sin",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Sin,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], "2"]}]}], ")"}]}]}], ")"}]}]}], 
    "}"}]}], "}"}]], "Output",
 CellChangeTimes->{3.649082191120206*^9, 3.6490832918238153`*^9, 
  3.6491282388367767`*^9, 3.649222775780987*^9, 3.649391349011341*^9, 
  3.649401595155406*^9, 3.649472480758088*^9, 3.649480927777988*^9, 
  3.649571249592235*^9, 3.649657146560692*^9, 3.649753728948807*^9, 
  3.6501897559983797`*^9, 3.650247847377561*^9, 3.6504211512253942`*^9, 
  3.650516860309115*^9, 3.6506306516372337`*^9, 3.650767258613969*^9, 
  3.650946468448059*^9, 3.65137296724114*^9, 3.652841210027237*^9, 
  3.652856377380022*^9, 3.653100555624527*^9, 3.6531959788395157`*^9, 
  3.6532824447451887`*^9, 3.653399375102099*^9, 3.653552995786374*^9, 
  3.6536502196782227`*^9, 3.653725360239457*^9, 3.653880297573246*^9, 
  3.6539872068386374`*^9, 3.654003217036057*^9, 3.654057139723229*^9, 
  3.654146691377383*^9, 3.654496005223456*^9, 3.6546751070556097`*^9, 
  3.654754058186054*^9, 3.6548351414542*^9}]
}, Closed]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"U", "=", 
  RowBox[{"MatrixExp", "[", 
   RowBox[{
    FractionBox["MField", 
     RowBox[{"Sqrt", "[", "2", "]"}]], " ", "E4"}], "]"}]}]], "Input",
 CellChangeTimes->{{3.647341229304528*^9, 3.647341254996167*^9}, {
  3.647341293248292*^9, 3.6473412982158403`*^9}, {3.647868734231221*^9, 
  3.647868736458748*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"1", ",", "0", ",", "0"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     FractionBox[
      InterpretationBox[
       StyleBox[
        SubscriptBox["B", "0"],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`MField,
       Editable->False], 
      SqrtBox["2"]], ",", "1", ",", "0"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     FractionBox[
      SuperscriptBox[
       InterpretationBox[
        StyleBox[
         SubscriptBox["B", "0"],
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`MField,
        Editable->False], "2"], "4"], ",", 
     FractionBox[
      InterpretationBox[
       StyleBox[
        SubscriptBox["B", "0"],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`MField,
       Editable->False], 
      SqrtBox["2"]], ",", "1"}], "}"}]}], "}"}]], "Output",
 CellChangeTimes->CompressedData["
1:eJxTTMoPSmVkYGDQAOJJbeFxB3ReO6Z4lEWZ6752nJd8fudBIH3vlP8LEP1C
rHPaMX0gzchWJWzw2vEVe/VrDSCdz8TMHw6ky1nXxK0E0oc/Kv+5AKRdNjPI
XAXSO+46mjEavnZkWJmnrg2kjdaoB0QBaWuLTnN9o9eO19K+TfEG0hlGH40X
AOl9TVPenwPS/8vr6tmMXzveeBZv7Amk35lN37IASM9wZftaYPLa0YfL476t
+WvHhJcW7q5A+lZqXeMeIH2oOVXyNZBu+L8oUNTiteOGT+8y/YD0mZzmnJlA
mkep6ekJIL2OSXDaWyDN4W1va2kJlH/5uCAXSC8X1XcqBdLv0hum9QPpGeyl
AbuB9BWZDQ9SrV47LjDLCdkLpF+1hzx8DKRTC3dUcFu/dgQAsySaCw==
  "]]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"UMU", "=", 
   RowBox[{"Simplify", "[", 
    RowBox[{
     RowBox[{"U", "\[ConjugateTranspose]"}], ".", "M", ".", "U"}], "]"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.6473413451530323`*^9, 3.647341377216156*^9}, {
  3.647341446462517*^9, 3.6473414544162273`*^9}, {3.647341506379068*^9, 
  3.6473415071965427`*^9}, {3.6490853395126047`*^9, 3.649085340404601*^9}}],

Cell[BoxData["1298.85899999999992360244505107402801513672`9.13416192128445"], \
"Print",
 CellChangeTimes->{3.649086706641512*^9, 3.64912921859709*^9, 
  3.6492237316249247`*^9, 3.6493926702283297`*^9, 3.649402973268096*^9, 
  3.649473865249631*^9, 3.6494822634209747`*^9, 3.649572695878089*^9, 
  3.6496614669844313`*^9, 3.649755092640489*^9, 3.650191206721117*^9, 
  3.650249237128907*^9, 3.650422498077862*^9, 3.650518178707118*^9, 
  3.650632052880908*^9, 3.650768556829364*^9, 3.650947754789425*^9, 
  3.651374415682942*^9, 3.652841213916552*^9, 3.652857675631846*^9, 
  3.653101896828661*^9, 3.653197305012979*^9, 3.653283779980186*^9, 
  3.653400706659927*^9, 3.653554417604656*^9, 3.653651561975977*^9, 
  3.653726853230825*^9, 3.653881636861903*^9, 3.653988592497678*^9, 
  3.654004653973133*^9, 3.654058537922604*^9, 3.654148191539221*^9, 
  3.6544973120460167`*^9, 3.654676580418736*^9, 3.654755796135138*^9, 
  3.654836459074548*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"UMU", "=", 
   RowBox[{"Simplify\[CapitalSigma]", "@", "UMU"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.649086801158029*^9, 3.649086806300756*^9}, {
  3.6490872165345697`*^9, 3.649087225346592*^9}}],

Cell[BoxData["98.78799999999999670308170607313513755798`8.015304106346015"], \
"Print",
 CellChangeTimes->{3.649087161334544*^9, 3.649087671486209*^9, 
  3.649129469933362*^9, 3.649224025191668*^9, 3.649392905401608*^9, 
  3.649403062443336*^9, 3.6494739470412617`*^9, 3.649482334352364*^9, 
  3.6495727765264883`*^9, 3.649661538088641*^9, 3.649755169181493*^9, 
  3.650191292163018*^9, 3.650249326062686*^9, 3.650422583161605*^9, 
  3.650518268440322*^9, 3.650632142593822*^9, 3.650768647341267*^9, 
  3.650947838344681*^9, 3.6513745020781717`*^9, 3.6528412154742804`*^9, 
  3.652857761603051*^9, 3.653101981260584*^9, 3.653197385754566*^9, 
  3.653283858898025*^9, 3.653400797391045*^9, 3.653554519127469*^9, 
  3.653651639053988*^9, 3.6537269300173607`*^9, 3.653881716700582*^9, 
  3.653988682868013*^9, 3.654004737643556*^9, 3.65405861493045*^9, 
  3.654148289197164*^9, 3.654497392257495*^9, 3.654676666943825*^9, 
  3.6547558656672783`*^9, 3.654836558644836*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"Vtrans", "=", 
   RowBox[{"FullSimplify", "[", 
    RowBox[{
     RowBox[{"MatrixExp", "[", 
      RowBox[{"\[Phi]1", " ", "H1"}], "]"}], ".", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"-", "2"}], "\[Sigma]1", " ", "E1"}], "]"}], ".", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"Sqrt", "[", "2", "]"}], "\[Chi]1", " ", "E3"}], "]"}], ".", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"-", 
        RowBox[{"Sqrt", "[", "2", "]"}]}], "\[Psi]1", " ", "E5"}], "]"}]}], 
    "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.6490878795375566`*^9, 3.649087900251629*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Mtrans", "=", 
  RowBox[{"FullSimplify", "[", 
   RowBox[{
    RowBox[{"Vtrans", "\[ConjugateTranspose]"}], ".", "Vtrans"}], 
   "]"}]}]], "Input",
 CellChangeTimes->{{3.6473415226150017`*^9, 3.647341575250915*^9}, {
  3.649087909228799*^9, 3.649087922340703*^9}}],

Cell[BoxData["2.20900000000000007460698725481051951647`6.364795629151058"], \
"Print",
 CellChangeTimes->{3.652857764401108*^9, 3.653101983979424*^9, 
  3.6531973884679623`*^9, 3.653283861482802*^9, 3.653400800209236*^9, 
  3.653554522049691*^9, 3.653651641730647*^9, 3.653726932721017*^9, 
  3.653881719476494*^9, 3.653988685740726*^9, 3.65400474039226*^9, 
  3.654058617645677*^9, 3.65414829378549*^9, 3.6544973948678837`*^9, 
  3.6546766710320063`*^9, 3.654755868295927*^9, 3.65483656326703*^9}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"2", " ", "\[Phi]1"}]], ",", 
     RowBox[{
      SqrtBox["2"], " ", 
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", "\[Phi]1"}]], " ", 
      RowBox[{"(", 
       RowBox[{"\[Chi]1", "-", 
        RowBox[{"\[ImaginaryI]", " ", "\[Psi]1"}]}], ")"}]}], ",", 
     RowBox[{
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", "\[Phi]1"}]], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", "\[Sigma]1"}], "+", 
        SuperscriptBox["\[Chi]1", "2"], "+", 
        RowBox[{"2", " ", "\[ImaginaryI]", " ", "\[Chi]1", " ", "\[Psi]1"}], 
        "+", 
        SuperscriptBox["\[Psi]1", "2"]}], ")"}]}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      SqrtBox["2"], " ", 
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", "\[Phi]1"}]], " ", 
      RowBox[{"(", 
       RowBox[{"\[Chi]1", "+", 
        RowBox[{"\[ImaginaryI]", " ", "\[Psi]1"}]}], ")"}]}], ",", 
     RowBox[{"1", "+", 
      RowBox[{"2", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", "\[Phi]1"}]], " ", 
       RowBox[{"(", 
        RowBox[{
         SuperscriptBox["\[Chi]1", "2"], "+", 
         SuperscriptBox["\[Psi]1", "2"]}], ")"}]}]}], ",", 
     RowBox[{
      SqrtBox["2"], " ", 
      RowBox[{"(", 
       RowBox[{"\[Chi]1", "+", 
        RowBox[{"\[ImaginaryI]", " ", "\[Psi]1"}], "+", 
        RowBox[{
         SuperscriptBox["\[ExponentialE]", 
          RowBox[{"2", " ", "\[Phi]1"}]], " ", 
         RowBox[{"(", 
          RowBox[{"\[Chi]1", "+", 
           RowBox[{"\[ImaginaryI]", " ", "\[Psi]1"}]}], ")"}], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", "\[Sigma]1"}], "+", 
           SuperscriptBox["\[Chi]1", "2"], "+", 
           RowBox[{
           "2", " ", "\[ImaginaryI]", " ", "\[Chi]1", " ", "\[Psi]1"}], "+", 
           SuperscriptBox["\[Psi]1", "2"]}], ")"}]}]}], ")"}]}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", "\[Phi]1"}]], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"2", " ", "\[ImaginaryI]", " ", "\[Sigma]1"}], "+", 
        SuperscriptBox["\[Chi]1", "2"], "-", 
        RowBox[{"2", " ", "\[ImaginaryI]", " ", "\[Chi]1", " ", "\[Psi]1"}], 
        "+", 
        SuperscriptBox["\[Psi]1", "2"]}], ")"}]}], ",", 
     RowBox[{
      SqrtBox["2"], " ", 
      RowBox[{"(", 
       RowBox[{"\[Chi]1", "-", 
        RowBox[{"\[ImaginaryI]", " ", "\[Psi]1"}], "+", 
        RowBox[{
         SuperscriptBox["\[ExponentialE]", 
          RowBox[{"2", " ", "\[Phi]1"}]], " ", 
         RowBox[{"(", 
          RowBox[{"\[Chi]1", "-", 
           RowBox[{"\[ImaginaryI]", " ", "\[Psi]1"}]}], ")"}], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"2", " ", "\[ImaginaryI]", " ", "\[Sigma]1"}], "+", 
           SuperscriptBox["\[Chi]1", "2"], "-", 
           RowBox[{
           "2", " ", "\[ImaginaryI]", " ", "\[Chi]1", " ", "\[Psi]1"}], "+", 
           SuperscriptBox["\[Psi]1", "2"]}], ")"}]}]}], ")"}]}], ",", 
     RowBox[{
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{
        RowBox[{"-", "2"}], " ", "\[Phi]1"}]], "+", 
      RowBox[{"2", " ", 
       RowBox[{"(", 
        RowBox[{
         SuperscriptBox["\[Chi]1", "2"], "+", 
         SuperscriptBox["\[Psi]1", "2"]}], ")"}]}], "+", 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", "\[Phi]1"}]], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"4", " ", 
          SuperscriptBox["\[Sigma]1", "2"]}], "+", 
         SuperscriptBox["\[Chi]1", "4"], "-", 
         RowBox[{"8", " ", "\[Sigma]1", " ", "\[Chi]1", " ", "\[Psi]1"}], "+", 
         RowBox[{"6", " ", 
          SuperscriptBox["\[Chi]1", "2"], " ", 
          SuperscriptBox["\[Psi]1", "2"]}], "+", 
         SuperscriptBox["\[Psi]1", "4"]}], ")"}]}]}]}], "}"}]}], 
  "}"}]], "Output",
 CellChangeTimes->{3.649087977019766*^9, 3.6490880631791563`*^9, 
  3.6491294727408524`*^9, 3.649224027936327*^9, 3.649392908229188*^9, 
  3.6494739497861137`*^9, 3.6494823369688683`*^9, 3.649572779336334*^9, 
  3.649755171969521*^9, 3.650191295359974*^9, 3.650249329082634*^9, 
  3.650422585957459*^9, 3.6505182711934223`*^9, 3.6506321454850063`*^9, 
  3.650768650577458*^9, 3.650947841136909*^9, 3.651374504971764*^9, 
  3.652841215833248*^9, 3.6528577644746933`*^9, 3.653101984021126*^9, 
  3.653197388483761*^9, 3.653283861524405*^9, 3.653400800251029*^9, 
  3.653554522119473*^9, 3.6536516417739563`*^9, 3.6537269328027143`*^9, 
  3.65388171952003*^9, 3.653988685787963*^9, 3.6540047404720716`*^9, 
  3.654058617687552*^9, 3.654148293898809*^9, 3.6544973949047117`*^9, 
  3.654676671160899*^9, 3.654755868356114*^9, 3.6548365634429817`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"With", "[", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"x", "=", 
     RowBox[{"UMU", "[", 
      RowBox[{"[", 
       RowBox[{"1", ",", "1"}], "]"}], "]"}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"Simplify", "[", 
      FractionBox[
       RowBox[{"x", "+", 
        RowBox[{"fastConjugate", "@", "x"}]}], "2"], "]"}], ",", 
     RowBox[{"Simplify", "[", 
      FractionBox[
       RowBox[{"x", "-", 
        RowBox[{"fastConjugate", "@", "x"}]}], 
       RowBox[{"2", "I"}]], "]"}]}], "}"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.649092070351021*^9, 3.649092075701984*^9}, {
  3.6490921333624372`*^9, 3.6490921700493526`*^9}, {3.649093180286371*^9, 
  3.649093214947461*^9}, {3.649474664241179*^9, 3.649474686716794*^9}}],

Cell[BoxData["35.50399999999999778310666442848742008209`7.570877198167557"], \
"Print",
 CellChangeTimes->{3.652857811280896*^9, 3.653102034015442*^9, 
  3.653197426825354*^9, 3.653283909783346*^9, 3.6534008396801043`*^9, 
  3.653554582615102*^9, 3.65365168136684*^9, 3.653726968608542*^9, 
  3.653881766973057*^9, 3.653988744204185*^9, 3.654004791811862*^9, 
  3.654058654361218*^9, 3.654148351093932*^9, 3.654497439757868*^9, 
  3.6546767207435102`*^9, 3.654755937373762*^9, 3.65483663136738*^9}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{
    RowBox[{"(", 
     RowBox[{
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Csc",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Csc,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "4"], " ", 
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], "+", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False]}], "]"}]}], "+", 
        RowBox[{"2", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}]}], ")"}], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"256", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"]}], "+", 
        RowBox[{"672", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"]}], "+", 
        RowBox[{"26", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"]}], "+", 
        RowBox[{"768", " ", 
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "3"]}], "+", 
        RowBox[{"32", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "4"]}], "+", 
        RowBox[{"12", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "4"]}], "+", 
        RowBox[{"304", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "4"]}], "+", 
        RowBox[{"2", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "6"]}], "+", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          RowBox[{"6", " ", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False]}], "]"}]}], "+", 
        RowBox[{"2", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "4"], " ", 
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          RowBox[{"6", " ", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False]}], "]"}]}], "+", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "6"], " ", 
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          RowBox[{"6", " ", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False]}], "]"}]}], "+", 
        RowBox[{"512", " ", 
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], " ", 
         InterpretationBox[
          StyleBox[
           SubscriptBox["B", "0"],
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`MField,
          Editable->False], " ", 
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "-", 
        RowBox[{"32", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "3"], " ", 
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "+", 
        RowBox[{"192", " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "-", 
        RowBox[{"72", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "+", 
        RowBox[{"96", " ", 
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "3"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "+", 
        RowBox[{"40", " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
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                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "2"], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "+", 
              RowBox[{"128", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "2"]}], "-", 
              RowBox[{"252", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "4"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "2"]}], "+", 
              RowBox[{"60", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "4"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "3"]}], "+", 
              RowBox[{"33", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "4"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "4"]}], "-", 
              RowBox[{"2", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["q",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Charge,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "2"], " ", 
               RowBox[{"(", 
                RowBox[{"64", "+", 
                 RowBox[{"2", " ", 
                  InterpretationBox[
                   StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Mass,
                   Editable->False], " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], "2"], " ", 
                  InterpretationBox[
                   StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`r[],
                   Editable->False]}], "-", 
                 RowBox[{
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], "2"], " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}]}], ")"}]}]}], ")"}]}]}], ")"}]}],
         "-", 
        RowBox[{"2", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "2"], " ", 
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          RowBox[{"4", " ", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False]}], "]"}], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "6"]}], "-", 
           RowBox[{"16", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "3"], " ", 
            InterpretationBox[
             StyleBox[
              SubscriptBox["B", "0"],
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`MField,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "-", 
           RowBox[{"2", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "6"]}], "-", 
           RowBox[{"4", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "4"], " ", 
            RowBox[{"(", 
             RowBox[{
              RowBox[{"-", "4"}], "+", 
              RowBox[{"2", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "2"]}], "+", 
              RowBox[{"3", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "2"], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}]}], ")"}]}], "+", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "4"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "2"], " ", 
            RowBox[{"(", 
             RowBox[{
              RowBox[{"5", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"]}], "-", 
              RowBox[{"2", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "2"]}]}], ")"}]}], "+", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            RowBox[{"(", 
             RowBox[{
              RowBox[{"2", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False]}], "-", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False]}], ")"}], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], " ", 
            RowBox[{"(", 
             RowBox[{
              RowBox[{"-", "16"}], "+", 
              RowBox[{"18", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "2"], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "+", 
              RowBox[{"3", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "2"]}]}], ")"}]}], "-", 
           RowBox[{"16", " ", 
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox[
              SubscriptBox["B", "0"],
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`MField,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], " ", 
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "+", 
              RowBox[{
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], " ", 
               RowBox[{"(", 
                RowBox[{
                 RowBox[{
                  RowBox[{"-", "2"}], " ", 
                  InterpretationBox[
                   StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Mass,
                   Editable->False]}], "+", 
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False]}], ")"}]}]}], ")"}]}], "+", 
           RowBox[{"2", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], " ", 
            RowBox[{"(", 
             RowBox[{
              RowBox[{"3", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "4"]}], "+", 
              RowBox[{"2", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "4"]}], "+", 
              RowBox[{
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], " ", 
               RowBox[{"(", 
                RowBox[{"8", "-", 
                 RowBox[{"18", " ", 
                  InterpretationBox[
                   StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Mass,
                   Editable->False], " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], "2"], " ", 
                  InterpretationBox[
                   StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`r[],
                   Editable->False]}], "+", 
                 RowBox[{"5", " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], "2"], " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}]}], ")"}]}]}], ")"}]}]}], 
          ")"}]}]}], ")"}]}], ")"}], "/", 
    RowBox[{"(", 
     RowBox[{"1024", " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "2"]}], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "2"]}], ")"}], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Csc",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Csc,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "2"], " ", 
         SuperscriptBox[
          RowBox[{"(", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}], ")"}], "2"]}], "-", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "2"], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "-", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}]}]}], ")"}]}], ")"}]}], ",", 
   "0"}], "}"}]], "Output",
 CellChangeTimes->CompressedData["
1:eJxTTMoPSmVkYGBQB+I1wR224gavHc2s+/tBdNXJZ+ESQHrH6eaPmkCaRfG/
YASQvq588Vc6kH5zqCJ1FZBuuv540nogfeDkVJ5LQDrocYcoiLbKNrp0FUhf
4Q7+xWj42rHP+ihXNJAu1Sn9q2/02nELe0iID5BewWD+ZgGQ3n5p6pLzQHpK
0G1bduPXjq3sq557Auk5r6alLQTSE5h4dhWavHZks+Z8YGv+2vEbX+4vVyA9
7Yez1V4gfW1izLnXQFombw+HmMVrxz2Hfyj4A2krxTtGs4D0dTHjOSeBdBuT
RPw7IK0w9dEXS8vXjreWcxvmAen/U/6ylQHpD+vPBU8A0sKzX8jvAdKLbf9M
TrMCmvdSSm4fkM45YHDmCZAWnPXBiMf6tSMACMuY2A==
  "]]
}, Closed]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"H", "=", 
  RowBox[{"Simplify", "[", 
   RowBox[{
    RowBox[{"%", "[", 
     RowBox[{"[", "1", "]"}], "]"}], 
    FractionBox[
     RowBox[{"\[CapitalSigma]", " ", 
      SuperscriptBox[
       RowBox[{"Sin", "[", 
        RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], 
     SuperscriptBox["R", "2"]]}], "]"}]}]], "Input",
 CellChangeTimes->{{3.649094941405273*^9, 3.649094974165326*^9}, {
  3.649096819183118*^9, 3.649096858721754*^9}, {3.6490970373915367`*^9, 
  3.649097078896908*^9}, {3.6491295597597017`*^9, 3.649129560218554*^9}, {
  3.64915491121098*^9, 3.649154913105318*^9}, {3.6492549808624687`*^9, 
  3.649254981876053*^9}, {3.649261152589758*^9, 3.649261153591591*^9}}],

Cell[BoxData["26.39900000000000090949470177292823791504`7.4421873892893275"], \
"Print",
 CellChangeTimes->{3.652857837177223*^9, 3.6531020607216043`*^9, 
  3.653197442860066*^9, 3.653283935091443*^9, 3.653400856870886*^9, 
  3.6535546239396477`*^9, 3.653651707714213*^9, 3.653726981345825*^9, 
  3.6538817910565577`*^9, 3.653988777197198*^9, 3.6540048193574057`*^9, 
  3.654058685499423*^9, 3.65414838676795*^9, 3.654497462134776*^9, 
  3.654676747151943*^9, 3.6547559640953074`*^9, 3.65483665751973*^9}],

Cell[BoxData[
 RowBox[{
  RowBox[{"(", 
   RowBox[{
    RowBox[{"(", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], "+", 
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"], " ", 
       RowBox[{
        InterpretationBox[
         StyleBox["Cos",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Cos,
         Editable->False], "[", 
        RowBox[{"2", " ", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False]}], "]"}]}], "+", 
      RowBox[{"2", " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
         Editable->False], "2"]}]}], ")"}], " ", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"256", " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"]}], "+", 
      RowBox[{"672", " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox[
          SubscriptBox["B", "0"],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`MField,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"]}], "+", 
      RowBox[{"26", " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], "4"], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox[
          SubscriptBox["B", "0"],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`MField,
         Editable->False], "4"], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"]}], "+", 
      RowBox[{"768", " ", 
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["m",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Mass,
        Editable->False], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox[
          SubscriptBox["B", "0"],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`MField,
         Editable->False], "3"], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "3"]}], "+", 
      RowBox[{"32", " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox[
          SubscriptBox["B", "0"],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`MField,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "4"]}], "+", 
      RowBox[{"12", " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox[
          SubscriptBox["B", "0"],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`MField,
         Editable->False], "4"], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "4"]}], "+", 
      RowBox[{"304", " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["m",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Mass,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox[
          SubscriptBox["B", "0"],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`MField,
         Editable->False], "4"], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
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             "2"]}]}], ")"}]}], "+", 
        RowBox[{
         FractionBox["1", 
          RowBox[{"8", " "}]], 
         SuperscriptBox["Charge", "2"], 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            RowBox[{"r", "[", "]"}], "2"], "+", 
           SuperscriptBox["Rotation", "2"]}], ")"}], 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            RowBox[{"r", "[", "]"}], "2"], "+", 
           SuperscriptBox["Rotation", "2"], "+", 
           RowBox[{
            SuperscriptBox["Rotation", "2"], 
            SuperscriptBox[
             RowBox[{"Sin", "[", 
              RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}], ")"}], 
         SuperscriptBox[
          RowBox[{"Sin", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"], 
         SuperscriptBox[
          RowBox[{"Cos", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "+", 
        RowBox[{
         FractionBox["1", "16"], 
         SuperscriptBox["Charge", "4"], 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            SuperscriptBox[
             RowBox[{"r", "[", "]"}], "2"], 
            SuperscriptBox[
             RowBox[{"Cos", "[", 
              RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "+", 
           RowBox[{
            SuperscriptBox["Rotation", "2"], 
            SuperscriptBox[
             RowBox[{"(", 
              RowBox[{"1", " ", "+", " ", 
               SuperscriptBox[
                RowBox[{"Sin", "[", 
                 RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ")"}], 
             "2"]}]}], ")"}], 
         SuperscriptBox[
          RowBox[{"Cos", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}]}]}], "}"}], 
    "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.649149270321143*^9, 3.649149351863409*^9}, {
   3.649229322834486*^9, 3.6492293231978292`*^9}, {3.649404175517076*^9, 
   3.6494041760806313`*^9}, {3.649474839005*^9, 3.6494748406194763`*^9}, {
   3.649482630251544*^9, 3.6494826303356524`*^9}, {3.649572978450233*^9, 
   3.649572998092533*^9}, {3.6495731559831543`*^9, 3.649573277390045*^9}, 
   3.64957331239703*^9}],

Cell[BoxData["181.70900000000000318323145620524883270264`8.279976351614287"], \
"Print",
 CellChangeTimes->{3.649574565053625*^9, 3.64966402124992*^9, 
  3.649756494332572*^9, 3.6501939992362022`*^9, 3.6502512748837442`*^9, 
  3.6504240215411043`*^9, 3.650519565330064*^9, 3.650633437398382*^9, 
  3.650769970475914*^9, 3.650949158803525*^9, 3.65137580170233*^9, 
  3.6528412375901117`*^9, 3.652859075745142*^9, 3.653103303563216*^9, 
  3.653198680776264*^9, 3.653285175278153*^9, 3.653401214305032*^9, 
  3.653556204669874*^9, 3.653652943834195*^9, 3.653728214995516*^9, 
  3.653883032080327*^9, 3.6539900434827147`*^9, 3.6540060545298967`*^9, 
  3.654059934315268*^9, 3.654149632529645*^9, 3.654498697307233*^9, 
  3.654677991329403*^9, 3.654757206546732*^9, 3.654837900504871*^9}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
  "True", ",", "True", ",", "True", ",", "True", ",", "True", ",", "True"}], 
  "}"}]], "Output",
 CellChangeTimes->{3.649573317361409*^9, 3.6495745651452227`*^9, 
  3.649664021295107*^9, 3.649756494362863*^9, 3.650193999322266*^9, 
  3.650251274967965*^9, 3.650424021668806*^9, 3.650519565412365*^9, 
  3.6506334374925947`*^9, 3.6507699705077047`*^9, 3.650949158896694*^9, 
  3.651375801729648*^9, 3.6528412377108297`*^9, 3.6528590757740192`*^9, 
  3.653103303608234*^9, 3.65319868079412*^9, 3.6532851753044567`*^9, 
  3.653401214521306*^9, 3.6535562047586517`*^9, 3.6536529439291887`*^9, 
  3.653728215025918*^9, 3.6538830321032*^9, 3.6539900437380457`*^9, 
  3.654006054638185*^9, 3.654059934402657*^9, 3.6541496325886393`*^9, 
  3.654498697330484*^9, 3.654677991357873*^9, 3.6547572068134727`*^9, 
  3.654837900530285*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"\[Chi]1", "=", 
   RowBox[{"Simplify", "[", 
    FractionBox[
     RowBox[{
      RowBox[{"UMU", "[", 
       RowBox[{"[", 
        RowBox[{"1", ",", "2"}], "]"}], "]"}], "+", 
      RowBox[{"fastConjugate", "[", 
       RowBox[{"UMU", "[", 
        RowBox[{"[", 
         RowBox[{"1", ",", "2"}], "]"}], "]"}], "]"}]}], 
     RowBox[{"2", " ", 
      RowBox[{"Sqrt", "[", "2", "]"}], " ", 
      RowBox[{"UMU", "[", 
       RowBox[{"[", 
        RowBox[{"1", ",", "1"}], "]"}], "]"}]}]], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.6491546672853813`*^9, 3.649154684216084*^9}, {
   3.6491547296566973`*^9, 3.6491547565954523`*^9}, {3.649154879510242*^9, 
   3.6491548802382593`*^9}, {3.6491549226237917`*^9, 3.649154923281871*^9}, {
   3.649154988040259*^9, 3.64915499098461*^9}, {3.6491552284619513`*^9, 
   3.6491552319418917`*^9}, {3.649159450033394*^9, 3.6491594514143553`*^9}, {
   3.649159513135457*^9, 3.649159514584448*^9}, {3.649162287709528*^9, 
   3.649162293043667*^9}, {3.6491623255698357`*^9, 3.6491623597997847`*^9}, {
   3.649162764774549*^9, 3.6491627709625387`*^9}, {3.649163014889698*^9, 
   3.6491630534401493`*^9}, {3.649163306981687*^9, 3.649163311628325*^9}, {
   3.649163793981249*^9, 3.6491637995876093`*^9}, 3.649163974835574*^9, {
   3.649164184010579*^9, 3.6491641906209908`*^9}, {3.6492440618641663`*^9, 
   3.649244068549159*^9}, {3.649244466271661*^9, 3.649244468740953*^9}, {
   3.649253338977559*^9, 3.6492533506213493`*^9}, 3.6492635311049633`*^9}],

Cell[BoxData["87.84999999999999431565811391919851303101`7.964341679110938"], \
"Print",
 CellChangeTimes->{3.649253477789403*^9, 3.64940554566733*^9, 
  3.64947618164069*^9, 3.649483980178959*^9, 3.6495746580685997`*^9, 
  3.6497587404067*^9, 3.650194077318358*^9, 3.6502513477526608`*^9, 
  3.650424091905099*^9, 3.650519659444474*^9, 3.650633518217152*^9, 
  3.650770081098228*^9, 3.6509492574811487`*^9, 3.651375884304062*^9, 
  3.652841245598839*^9, 3.652859172441432*^9, 3.653103410753675*^9, 
  3.653198760094178*^9, 3.653285272475528*^9, 3.653401314057199*^9, 
  3.653556324889203*^9, 3.653653061286462*^9, 3.6537282983970413`*^9, 
  3.6538831261625853`*^9, 3.653990152541189*^9, 3.654006138618066*^9, 
  3.6540600187064457`*^9, 3.654149732675606*^9, 3.654498783142538*^9, 
  3.6546780904090223`*^9, 3.654757375064671*^9, 3.654837990654855*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Collect", "[", 
  RowBox[{
   RowBox[{"\[Chi]1", " ", 
    SuperscriptBox["R", "2"], "H"}], ",", "MField", ",", 
   RowBox[{
    RowBox[{"Simplify", "[", 
     RowBox[{
      RowBox[{"Together", "[", 
       RowBox[{"TrigExpand", "[", "#", "]"}], "]"}], ",", 
      RowBox[{"Trig", "\[Rule]", "False"}]}], "]"}], "&"}]}], "]"}]], "Input",\

 CellChangeTimes->{{3.649261639592711*^9, 3.649261660628948*^9}}],

Cell[BoxData["126.48699999999999477040546480566263198853`8.122645805444533"], \
"Print",
 CellChangeTimes->{3.6494067122055397`*^9, 3.649477631988946*^9, 
  3.649485257500443*^9, 3.6495757776367817`*^9, 3.649758750907144*^9, 
  3.650195233553334*^9, 3.6502523545155277`*^9, 3.650425394485091*^9, 
  3.6505207455749826`*^9, 3.650634848136443*^9, 3.650771081099386*^9, 
  3.6509504142949953`*^9, 3.6513772814443083`*^9, 3.6528412596848507`*^9, 
  3.6528601601661043`*^9, 3.653104306862914*^9, 3.6531996690626173`*^9, 
  3.65328627483349*^9, 3.653401325956979*^9, 3.653558722405398*^9, 
  3.653654545972192*^9, 3.653729161084558*^9, 3.6538841128394423`*^9, 
  3.653991432339847*^9, 3.654007310988798*^9, 3.654061252510795*^9, 
  3.654150753777092*^9, 3.654499701672278*^9, 3.6546791372867527`*^9, 
  3.654758969166629*^9, 3.6548388868465843`*^9}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   FractionBox["1", "2"], " ", 
   InterpretationBox[
    StyleBox["q",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Charge,
    Editable->False], " ", 
   InterpretationBox[
    StyleBox["a",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Rotation,
    Editable->False], " ", 
   InterpretationBox[
    StyleBox["r",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`r[],
    Editable->False], " ", 
   RowBox[{"(", 
    RowBox[{"1", "-", 
     SuperscriptBox[
      RowBox[{
       InterpretationBox[
        StyleBox["Cos",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Cos,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], "2"], "+", 
     SuperscriptBox[
      RowBox[{
       InterpretationBox[
        StyleBox["Sin",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Sin,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], "2"]}], ")"}]}], "+", 
  RowBox[{
   FractionBox["1", "16"], " ", 
   InterpretationBox[
    StyleBox[
     SubscriptBox["B", "0"],
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`MField,
    Editable->False], " ", 
   RowBox[{"(", 
    RowBox[{
     RowBox[{"21", " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], "2"], " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"]}], "+", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "4"], "+", 
     RowBox[{"6", " ", 
      InterpretationBox[
       StyleBox["m",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Mass,
       Editable->False], " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], " ", 
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False]}], "+", 
     RowBox[{"12", " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], "2"], " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], "+", 
     RowBox[{"5", " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], "+", 
     RowBox[{"4", " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "4"]}], "-", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Cos",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Cos,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "4"], " ", 
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "2"], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], "+", 
        RowBox[{
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            RowBox[{"-", "2"}], " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False]}], "+", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], ")"}]}]}], ")"}]}], "+", 
     RowBox[{"4", " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         RowBox[{"-", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"]}], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "+", 
           RowBox[{"3", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}]}], ")"}]}], "+", 
        RowBox[{
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"]}], "+", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "3"]}], ")"}]}]}], ")"}], " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Sin",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Sin,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "2"]}], "-", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], " ", 
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "2"], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], "+", 
        RowBox[{
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            RowBox[{"-", "2"}], " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False]}], "+", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], ")"}]}]}], ")"}], " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Sin",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Sin,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "4"]}], "+", 
     RowBox[{"2", " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Cos",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Cos,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "2"], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"2", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "+", 
           RowBox[{"3", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}]}], ")"}]}], "-", 
        RowBox[{"2", " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"]}], "+", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "3"]}], ")"}]}], "+", 
        RowBox[{"3", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "2"], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "-", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}], " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Sin",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Sin,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "2"]}]}], ")"}]}]}], ")"}]}], "+", 
  RowBox[{
   FractionBox["3", "32"], " ", 
   InterpretationBox[
    StyleBox["q",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Charge,
    Editable->False], " ", 
   SuperscriptBox[
    InterpretationBox[
     StyleBox[
      SubscriptBox["B", "0"],
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`MField,
     Editable->False], "2"], " ", 
   InterpretationBox[
    StyleBox["a",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Rotation,
    Editable->False], " ", 
   RowBox[{"(", 
    RowBox[{
     RowBox[{"24", " ", 
      InterpretationBox[
       StyleBox["m",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Mass,
       Editable->False], " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"]}], "-", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
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       RowBox[{"Rotation", " ", "Charge", " ", 
        RowBox[{"r", "[", "]"}], " ", 
        SuperscriptBox[
         RowBox[{"Sin", "[", 
          RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}], ",", 
      RowBox[{
       RowBox[{"Coefficient", "[", 
        RowBox[{"x", ",", "MField", ",", "1"}], "]"}], "\[Equal]", 
       RowBox[{
        FractionBox["1", "2"], 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"\[CapitalSigma]", " ", 
           SuperscriptBox[
            RowBox[{"Sin", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "+", 
          RowBox[{"3", " ", 
           SuperscriptBox["Charge", "2"], 
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox["Rotation", "2"], "+", 
             RowBox[{
              SuperscriptBox[
               RowBox[{"r", "[", "]"}], "2"], 
              SuperscriptBox[
               RowBox[{"Cos", "[", 
                RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}], ")"}]}]}], 
         ")"}]}]}], ",", 
      RowBox[{
       RowBox[{"Coefficient", "[", 
        RowBox[{"x", ",", "MField", ",", "2"}], "]"}], "\[Equal]", 
       RowBox[{
        RowBox[{
         FractionBox["3", "4"], "Rotation", " ", "Charge", " ", 
         RowBox[{"r", "[", "]"}], 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            RowBox[{"r", "[", "]"}], "2"], "+", 
           SuperscriptBox["Rotation", "2"]}], ")"}], 
         SuperscriptBox[
          RowBox[{"Sin", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], "+", 
        RowBox[{
         FractionBox["3", "2"], "Rotation", " ", "Charge", " ", "Mass", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            SuperscriptBox[
             RowBox[{"r", "[", "]"}], "2"], 
            RowBox[{"(", 
             RowBox[{"3", "-", 
              SuperscriptBox[
               RowBox[{"Cos", "[", 
                RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ")"}], 
            SuperscriptBox[
             RowBox[{"Cos", "[", 
              RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "+", 
           RowBox[{
            SuperscriptBox["Rotation", "2"], 
            RowBox[{"(", 
             RowBox[{"1", "+", 
              SuperscriptBox[
               RowBox[{"Cos", "[", 
                RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ")"}]}]}], 
          ")"}]}], "-", " ", 
        RowBox[{
         FractionBox["3", "4"], "Rotation", " ", 
         SuperscriptBox["Charge", "3"], 
         RowBox[{"r", "[", "]"}], " ", 
         SuperscriptBox[
          RowBox[{"Sin", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"], 
         SuperscriptBox[
          RowBox[{"Cos", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}]}], ",", 
      RowBox[{
       RowBox[{"Coefficient", "[", 
        RowBox[{"x", ",", "MField", ",", "3"}], "]"}], "\[Equal]", 
       RowBox[{
        RowBox[{
         FractionBox["1", "8"], 
         SuperscriptBox["R", "2"], 
         SuperscriptBox[
          RowBox[{"(", 
           RowBox[{
            SuperscriptBox[
             RowBox[{"r", "[", "]"}], "2"], "+", 
            SuperscriptBox["Rotation", "2"]}], ")"}], "2"], 
         SuperscriptBox[
          RowBox[{"Sin", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], "+", 
        RowBox[{
         FractionBox["1", "2"], 
         SuperscriptBox["Rotation", "2"], "Mass", " ", 
         RowBox[{"r", "[", "]"}], 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            RowBox[{"r", "[", "]"}], "2"], "+", 
           SuperscriptBox["Rotation", "2"]}], ")"}], 
         SuperscriptBox[
          RowBox[{"Sin", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], "6"]}], "-", 
        RowBox[{
         FractionBox["1", "2"], 
         SuperscriptBox["Rotation", "2"], 
         SuperscriptBox["Charge", "2"], "Mass", " ", 
         RowBox[{"r", "[", "]"}], 
         RowBox[{"(", 
          RowBox[{"5", "-", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ")"}], " ", 
         SuperscriptBox[
          RowBox[{"Sin", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"], 
         SuperscriptBox[
          RowBox[{"Cos", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "+", 
        RowBox[{
         FractionBox["1", "2"], 
         SuperscriptBox["Rotation", "2"], 
         SuperscriptBox["Mass", "2"], 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            SuperscriptBox[
             RowBox[{"r", "[", "]"}], "2"], 
            SuperscriptBox[
             RowBox[{"(", 
              RowBox[{"3", "-", 
               SuperscriptBox[
                RowBox[{"Cos", "[", 
                 RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ")"}], "2"], 
            SuperscriptBox[
             RowBox[{"Cos", "[", 
              RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "+", 
           RowBox[{
            SuperscriptBox["Rotation", "2"], 
            SuperscriptBox[
             RowBox[{"(", 
              RowBox[{"1", "+", 
               SuperscriptBox[
                RowBox[{"Cos", "[", 
                 RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ")"}], 
             "2"]}]}], ")"}]}], "+", 
        RowBox[{
         FractionBox["1", "4"], 
         SuperscriptBox["Charge", "2"], 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            RowBox[{"r", "[", "]"}], "2"], "+", 
           SuperscriptBox["Rotation", "2"]}], ")"}], 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            RowBox[{"r", "[", "]"}], "2"], "+", 
           SuperscriptBox["Rotation", "2"], "+", 
           RowBox[{
            SuperscriptBox["Rotation", "2"], 
            SuperscriptBox[
             RowBox[{"Sin", "[", 
              RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}], ")"}], 
         SuperscriptBox[
          RowBox[{"Sin", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"], 
         SuperscriptBox[
          RowBox[{"Cos", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "+", 
        RowBox[{
         FractionBox["1", "8"], 
         SuperscriptBox["Charge", "4"], 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            SuperscriptBox[
             RowBox[{"r", "[", "]"}], "2"], 
            SuperscriptBox[
             RowBox[{"Cos", "[", 
              RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "+", 
           RowBox[{
            SuperscriptBox["Rotation", "2"], 
            SuperscriptBox[
             RowBox[{"(", 
              RowBox[{"2", "-", 
               SuperscriptBox[
                RowBox[{"Cos", "[", 
                 RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ")"}], 
             "2"]}]}], ")"}], 
         SuperscriptBox[
          RowBox[{"Cos", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}]}]}], "}"}], 
    "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6491716439723263`*^9, 3.6491717156773577`*^9}, {
  3.649261757943945*^9, 3.649261779572164*^9}, {3.649406739036087*^9, 
  3.649406739621497*^9}, {3.6494761611985292`*^9, 3.649476162827196*^9}, {
  3.649483994296934*^9, 3.649483995096902*^9}, {3.649574621776227*^9, 
  3.649574747103158*^9}}],

Cell[BoxData["190.1200000000000045474735088646411895752`8.299627718902345"], \
"Print",
 CellChangeTimes->{3.649577013100965*^9, 3.649759987070858*^9, 
  3.650196473346652*^9, 3.650253592043768*^9, 3.650426635208221*^9, 
  3.650521982651211*^9, 3.650636083036427*^9, 3.650772334939661*^9, 
  3.6509516514622593`*^9, 3.6513785206741047`*^9, 3.6528412998918743`*^9, 
  3.652861394818543*^9, 3.653105537423346*^9, 3.653200902778998*^9, 
  3.653287509093916*^9, 3.653401680252421*^9, 3.653559961307397*^9, 
  3.653655787410358*^9, 3.653730398342359*^9, 3.6538853478995934`*^9, 
  3.65399267640154*^9, 3.6540085516644382`*^9, 3.6540624859982147`*^9, 
  3.654151991978055*^9, 3.654500934872637*^9, 3.654680375135126*^9, 
  3.654760201639205*^9, 3.654840127338326*^9}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"True", ",", "True", ",", "True", ",", "True"}], "}"}]], "Output",
 CellChangeTimes->{3.649577013185286*^9, 3.649759987160779*^9, 
  3.650196473464717*^9, 3.650253592180382*^9, 3.650426635326096*^9, 
  3.6505219827460814`*^9, 3.65063608311729*^9, 3.650772335013886*^9, 
  3.650951651530361*^9, 3.651378520698893*^9, 3.652841300178832*^9, 
  3.652861394843808*^9, 3.6531055374429293`*^9, 3.653200902795994*^9, 
  3.6532875092165947`*^9, 3.6534016804053373`*^9, 3.653559961389085*^9, 
  3.6536557874362926`*^9, 3.653730398435478*^9, 3.653885348017662*^9, 
  3.653992676486223*^9, 3.654008551816668*^9, 3.654062486016016*^9, 
  3.654151992079965*^9, 3.654500934992865*^9, 3.654680375800871*^9, 
  3.6547602017794313`*^9, 3.6548401275468493`*^9}]
}, Open  ]],

Cell["\<\
Stupid sign error in Gibbons and stupid me for following him!\
\>", "Text",
 CellChangeTimes->{{3.6548990340814857`*^9, 3.6548990503269053`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"\[Psi]1", "=", 
   RowBox[{"-", 
    RowBox[{"Simplify", "[", 
     FractionBox[
      RowBox[{
       RowBox[{"UMU", "[", 
        RowBox[{"[", 
         RowBox[{"1", ",", "2"}], "]"}], "]"}], "-", 
       RowBox[{"fastConjugate", "[", 
        RowBox[{"UMU", "[", 
         RowBox[{"[", 
          RowBox[{"1", ",", "2"}], "]"}], "]"}], "]"}]}], 
      RowBox[{"2", " ", "\[ImaginaryI]", " ", 
       RowBox[{"Sqrt", "[", "2", "]"}], " ", 
       RowBox[{"UMU", "[", 
        RowBox[{"[", 
         RowBox[{"1", ",", "1"}], "]"}], "]"}]}]], "]"}]}]}], ";"}]], "Input",\

 CellChangeTimes->{{3.6491593906082907`*^9, 3.649159420125445*^9}, 
   3.649159456694366*^9, {3.649159517808444*^9, 3.649159518866211*^9}, {
   3.64926358761341*^9, 3.649263595382135*^9}, 3.649264059416547*^9, 
   3.6548985383249617`*^9}],

Cell[BoxData["97.1299999999999954525264911353588104248`8.007953302015418"], \
"Print",
 CellChangeTimes->{3.649160254709362*^9, 3.649263734918935*^9, 
  3.649408735009466*^9, 3.6494866033080063`*^9, 3.649577133510208*^9, 
  3.64976009031316*^9, 3.6501966072941427`*^9, 3.650253717558093*^9, 
  3.650426773553117*^9, 3.6505220876987877`*^9, 3.650636197006043*^9, 
  3.6507724600459843`*^9, 3.650951764408161*^9, 3.6513786480231237`*^9, 
  3.652841302600094*^9, 3.652861496186924*^9, 3.653105629307979*^9, 
  3.653201010625545*^9, 3.653287608450004*^9, 3.653401792251275*^9, 
  3.653560060509798*^9, 3.653655893644417*^9, 3.6537304980717287`*^9, 
  3.65388547770942*^9, 3.653992837535201*^9, 3.654008677069866*^9, 
  3.654062599371275*^9, 3.654152104267866*^9, 3.654501032999213*^9, 
  3.654680486363187*^9, 3.654760317021549*^9, 3.65484024685848*^9, 
  3.654898635266868*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Collect", "[", 
  RowBox[{
   RowBox[{"\[Psi]1", " ", 
    SuperscriptBox["R", "2"], "H"}], ",", "MField", ",", 
   RowBox[{
    RowBox[{"Simplify", "[", 
     RowBox[{
      RowBox[{"Together", "[", 
       RowBox[{"TrigExpand", "[", "#", "]"}], "]"}], ",", 
      RowBox[{"Trig", "\[Rule]", "False"}]}], "]"}], "&"}]}], "]"}]], "Input",\

 CellChangeTimes->{{3.6492642424825363`*^9, 3.649264244818495*^9}}],

Cell[BoxData["1.92399999999999993249844010279048234224`6.304804980981419"], \
"Print",
 CellChangeTimes->{3.649264394875558*^9, 3.6494089872315607`*^9, 
  3.649487670618013*^9, 3.649578246857876*^9, 3.64976090136491*^9, 
  3.650197685837304*^9, 3.650254731296609*^9, 3.650428289094673*^9, 
  3.650523024213654*^9, 3.6506373734325523`*^9, 3.650773565157639*^9, 
  3.650952835209854*^9, 3.651380131509221*^9, 3.652841310234046*^9, 
  3.652862537510662*^9, 3.6531071623037653`*^9, 3.6532019600428343`*^9, 
  3.653288682438068*^9, 3.6534017936176653`*^9, 3.6535617896783047`*^9, 
  3.653657071485505*^9, 3.653731387383233*^9, 3.653886600763732*^9, 
  3.6539944785620003`*^9, 3.6540100235448647`*^9, 3.65406364943943*^9, 
  3.654153255162966*^9, 3.654501949926773*^9, 3.654681589017743*^9, 
  3.654761213505033*^9, 3.65484167471778*^9, 3.6548986372193937`*^9}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"-", 
    InterpretationBox[
     StyleBox["q",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Charge,
     Editable->False]}], " ", 
   RowBox[{
    InterpretationBox[
     StyleBox["Cos",
      ShowAutoStyles->False,
      AutoSpacing->False],
     Cos,
     Editable->False], "[", 
    InterpretationBox[
     StyleBox["\[Theta]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[Theta][],
     Editable->False], "]"}], " ", 
   RowBox[{"(", 
    RowBox[{
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "2"], "+", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False], "2"]}], ")"}]}], "+", 
  RowBox[{
   FractionBox["1", "4"], " ", 
   InterpretationBox[
    StyleBox[
     SubscriptBox["B", "0"],
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`MField,
    Editable->False], " ", 
   InterpretationBox[
    StyleBox["a",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Rotation,
    Editable->False], " ", 
   RowBox[{
    InterpretationBox[
     StyleBox["Cos",
      ShowAutoStyles->False,
      AutoSpacing->False],
     Cos,
     Editable->False], "[", 
    InterpretationBox[
     StyleBox["\[Theta]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[Theta][],
     Editable->False], "]"}], " ", 
   RowBox[{"(", 
    RowBox[{
     RowBox[{
      RowBox[{"-", "7"}], " ", 
      InterpretationBox[
       StyleBox["m",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Mass,
       Editable->False], " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"]}], "+", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], "2"], " ", 
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False]}], "-", 
     RowBox[{"9", " ", 
      InterpretationBox[
       StyleBox["m",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Mass,
       Editable->False], " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], "-", 
     RowBox[{
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Cos",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Cos,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "2"], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "+", 
        RowBox[{
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "-", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}]}]}], ")"}]}], "+", 
     RowBox[{"3", " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"]}], "+", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "-", 
        RowBox[{
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}]}], ")"}], " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Sin",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Sin,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "2"]}]}], ")"}]}], "+", 
  RowBox[{
   FractionBox["1", "16"], " ", 
   InterpretationBox[
    StyleBox["q",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Charge,
    Editable->False], " ", 
   SuperscriptBox[
    InterpretationBox[
     StyleBox[
      SubscriptBox["B", "0"],
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`MField,
     Editable->False], "2"], " ", 
   RowBox[{
    InterpretationBox[
     StyleBox["Cos",
      ShowAutoStyles->False,
      AutoSpacing->False],
     Cos,
     Editable->False], "[", 
    InterpretationBox[
     StyleBox["\[Theta]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[Theta][],
     Editable->False], "]"}], " ", 
   RowBox[{"(", 
    RowBox[{
     RowBox[{"5", " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], "2"], " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"]}], "+", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "4"], "-", 
     RowBox[{"4", " ", 
      InterpretationBox[
       StyleBox["m",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Mass,
       Editable->False], " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], " ", 
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False]}], "+", 
     RowBox[{"3", " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], "2"], " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], "+", 
     RowBox[{"2", " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], "+", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False], "4"], "-", 
     RowBox[{
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Cos",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Cos,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "2"], " ", 
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "4"], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "4"], "+", 
        RowBox[{"2", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            RowBox[{"-", "2"}], " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False]}], "+", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], ")"}]}], "+", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "-", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}]}]}], ")"}]}], "+", 
     RowBox[{"3", " ", 
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "4"], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "4"], "+", 
        RowBox[{"2", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            RowBox[{"-", "2"}], " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False]}], "+", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], ")"}]}], "+", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "-", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}]}]}], ")"}], " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Sin",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Sin,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "2"]}]}], ")"}]}]}]], "Output",
 CellChangeTimes->{3.649264394947101*^9, 3.649408987289651*^9, 
  3.649487670660001*^9, 3.649578246926602*^9, 3.649760901429891*^9, 
  3.650197685893907*^9, 3.650254731361917*^9, 3.650428289171666*^9, 
  3.650523024278036*^9, 3.650637373497542*^9, 3.650773565224781*^9, 
  3.650952835249694*^9, 3.651380131541588*^9, 3.652841310310876*^9, 
  3.652862537566472*^9, 3.65310716233279*^9, 3.653201960063978*^9, 
  3.653288682525082*^9, 3.653401793663742*^9, 3.653561789775045*^9, 
  3.653657071514649*^9, 3.6537313874689713`*^9, 3.65388660084433*^9, 
  3.653994478624774*^9, 3.654010024782037*^9, 3.654063649460722*^9, 
  3.65415325524382*^9, 3.6545019499905148`*^9, 3.65468158905138*^9, 
  3.654761213556548*^9, 3.654841675758182*^9, 3.654898637272812*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"With", "[", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"x", "=", "%"}], "}"}], ",", 
   RowBox[{"Simplify", "[", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{
       RowBox[{"Coefficient", "[", 
        RowBox[{"x", ",", "MField", ",", "0"}], "]"}], "\[Equal]", 
       RowBox[{
        RowBox[{"-", "Charge"}], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           RowBox[{"r", "[", "]"}], "2"], "+", 
          SuperscriptBox["Rotation", "2"]}], ")"}], 
        RowBox[{"Cos", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}]}]}], ",", 
      RowBox[{
       RowBox[{"Coefficient", "[", 
        RowBox[{"x", ",", "MField", ",", "1"}], "]"}], "\[Equal]", 
       RowBox[{"-", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"Rotation", " ", "Mass", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"3", 
              SuperscriptBox[
               RowBox[{"r", "[", "]"}], "2"]}], "+", 
             SuperscriptBox["Rotation", "2"], "-", 
             RowBox[{
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 RowBox[{"r", "[", "]"}], "2"], "-", 
                SuperscriptBox["Rotation", "2"]}], ")"}], 
              SuperscriptBox[
               RowBox[{"Cos", "[", 
                RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}], ")"}], 
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}]}], "-", 
          RowBox[{"Rotation", " ", 
           SuperscriptBox["Charge", "2"], 
           RowBox[{"r", "[", "]"}], " ", 
           SuperscriptBox[
            RowBox[{"Sin", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"], 
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}]}]}], ")"}]}]}], ",", 
      RowBox[{
       RowBox[{"Coefficient", "[", 
        RowBox[{"x", ",", "MField", ",", "2"}], "]"}], "\[Equal]", 
       RowBox[{"-", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           FractionBox[
            RowBox[{"-", "1"}], "4"], "Charge", 
           SuperscriptBox[
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               RowBox[{"r", "[", "]"}], "2"], "+", 
              SuperscriptBox["Rotation", "2"]}], ")"}], "2"], 
           SuperscriptBox[
            RowBox[{"Sin", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"], 
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}]}], "+", 
          RowBox[{
           SuperscriptBox["Rotation", "2"], "Charge", " ", "Mass", " ", 
           RowBox[{"r", "[", "]"}], " ", 
           SuperscriptBox[
            RowBox[{"Sin", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"], 
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}]}], "+", 
          RowBox[{
           SuperscriptBox["Rotation", "2"], 
           RowBox[{"(", 
            RowBox[{"1", "+", 
             SuperscriptBox[
              RowBox[{"Cos", "[", 
               RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ")"}]}], "-", 
          RowBox[{
           FractionBox["1", "4"], 
           SuperscriptBox["Charge", "3"], 
           RowBox[{"(", 
            RowBox[{
             RowBox[{
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 RowBox[{"r", "[", "]"}], "2"], "-", 
                SuperscriptBox["Rotation", "2"]}], ")"}], 
              SuperscriptBox[
               RowBox[{"Cos", "[", 
                RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "+", 
             RowBox[{"2", 
              SuperscriptBox["Rotation", "2"]}]}], ")"}], 
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}]}], "-", 
          RowBox[{
           SuperscriptBox["Rotation", "2"], 
           RowBox[{"(", 
            RowBox[{"1", "+", 
             SuperscriptBox[
              RowBox[{"Cos", "[", 
               RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ")"}]}]}], 
         ")"}]}]}]}], "}"}], "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6492644591008463`*^9, 3.6492645100148773`*^9}, {
  3.6494096639852057`*^9, 3.6494096653520193`*^9}, {3.649485475946232*^9, 
  3.6494854771066313`*^9}, {3.649577139498185*^9, 3.649577191607748*^9}, {
  3.654898562588231*^9, 3.654898599071437*^9}}],

Cell[BoxData["5.93700000000000027711166694643907248974`6.794166962205683"], \
"Print",
 CellChangeTimes->{3.6495782522260017`*^9, 3.649760906737179*^9, 
  3.650197691756309*^9, 3.6502547364871197`*^9, 3.6504282945327377`*^9, 
  3.65052302938818*^9, 3.650637379210519*^9, 3.650773570494665*^9, 
  3.650952840389635*^9, 3.651380136761373*^9, 3.652841329025488*^9, 
  3.652862542618744*^9, 3.6531071676401443`*^9, 3.6532019654221697`*^9, 
  3.653288687659017*^9, 3.653401802264186*^9, 3.6535617953579187`*^9, 
  3.653657076696041*^9, 3.653731392592031*^9, 3.653886607061698*^9, 
  3.653994483984067*^9, 3.654010030774036*^9, 3.6540636545746717`*^9, 
  3.654153260474181*^9, 3.6545019551289*^9, 3.654681594227865*^9, 
  3.654761218854952*^9, 3.6548416824228163`*^9, 3.6548986729543467`*^9}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"True", ",", "True", ",", "True"}], "}"}]], "Output",
 CellChangeTimes->{3.649264511545735*^9, 3.649409666400832*^9, 
  3.649487670786518*^9, 3.649578252268303*^9, 3.649760906785121*^9, 
  3.650197691813225*^9, 3.6502547365223093`*^9, 3.650428294663496*^9, 
  3.6505230294220057`*^9, 3.6506373793062773`*^9, 3.6507735705292387`*^9, 
  3.650952840439908*^9, 3.6513801367740183`*^9, 3.652841329123418*^9, 
  3.65286254267175*^9, 3.6531071676526423`*^9, 3.6532019654487057`*^9, 
  3.6532886877127028`*^9, 3.6534018023869333`*^9, 3.6535617954123993`*^9, 
  3.6536570767064323`*^9, 3.653731392631897*^9, 3.6538866071104183`*^9, 
  3.6539944840128317`*^9, 3.654010030800643*^9, 3.654063654585853*^9, 
  3.654153260528867*^9, 3.654501955211232*^9, 3.654681594239092*^9, 
  3.654761218910386*^9, 3.6548416825800037`*^9, 3.6548986729978943`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"With", "[", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"x", "=", 
     RowBox[{"UMU", "[", 
      RowBox[{"[", 
       RowBox[{"1", ",", "3"}], "]"}], "]"}]}], "}"}], ",", 
   RowBox[{"\[Sigma]1", "=", 
    RowBox[{"Simplify", "[", 
     RowBox[{
      RowBox[{
       FractionBox[
        RowBox[{"-", "1"}], "2"], " ", 
       FractionBox[
        RowBox[{"x", "-", 
         RowBox[{"fastConjugate", "[", "x", "]"}]}], 
        RowBox[{"2", " ", "I", " ", 
         RowBox[{"UMU", "[", 
          RowBox[{"[", 
           RowBox[{"1", ",", "1"}], "]"}], "]"}]}]]}], "+", 
      RowBox[{"\[Chi]1", " ", "\[Psi]1"}]}], "]"}]}]}], "]"}]], "Input",
 CellChangeTimes->{{3.649267071609342*^9, 3.6492671965768623`*^9}, {
  3.6492672327791986`*^9, 3.649267236502186*^9}, {3.649267528635573*^9, 
  3.6492675565604153`*^9}}],

Cell[BoxData["408.51400000000001000444171950221061706543`8.631806857914425"], \
"Print",
 CellChangeTimes->{3.649268108579753*^9, 3.649410050377211*^9, 
  3.649488037236766*^9, 3.6495786208818007`*^9, 3.649761252629964*^9, 
  3.65019804242903*^9, 3.650255080111532*^9, 3.650428630226411*^9, 
  3.650523386902357*^9, 3.6506377474017344`*^9, 3.650641202873633*^9, 
  3.650773930289722*^9, 3.650953212634717*^9, 3.6513804848752213`*^9, 
  3.6528413338991747`*^9, 3.652862899598482*^9, 3.653107522267338*^9, 
  3.65320232576169*^9, 3.65328903711299*^9, 3.653402251541421*^9, 
  3.653562171660853*^9, 3.653657433313098*^9, 3.653731748602297*^9, 
  3.653886966410225*^9, 3.653994874506445*^9, 3.65401038586027*^9, 
  3.654064019446136*^9, 3.6541536114838467`*^9, 3.6545023094987803`*^9, 
  3.654681949814199*^9, 3.654761762558168*^9, 3.65484205394978*^9, 
  3.65489946336099*^9}],

Cell[BoxData[
 RowBox[{
  RowBox[{"(", 
   RowBox[{"128", " ", 
    RowBox[{
     InterpretationBox[
      StyleBox["Cos",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Cos,
      Editable->False], "[", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False], "]"}], " ", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{
       RowBox[{"-", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           RowBox[{"-", "2"}], " ", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "2"], " ", 
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], "-", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "3"], " ", 
           InterpretationBox[
            StyleBox[
             SubscriptBox["B", "0"],
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`MField,
            Editable->False], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"3", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"]}], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}], ")"}]}], "+", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], " ", 
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"3", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"]}], "+", 
             RowBox[{"5", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}]}], ")"}]}], "-", 
          RowBox[{
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], " ", 
           InterpretationBox[
            StyleBox[
             SubscriptBox["B", "0"],
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`MField,
            Editable->False], " ", 
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "4"], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "4"], "+", 
             RowBox[{"2", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{
                 RowBox[{"-", "2"}], " ", 
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False]}], "+", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False]}], ")"}]}]}], ")"}]}], "+", 
          RowBox[{
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            RowBox[{"2", " ", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False]}], "]"}], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"2", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], " ", 
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False]}], "+", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "3"], " ", 
              InterpretationBox[
               StyleBox[
                SubscriptBox["B", "0"],
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`MField,
               Editable->False], " ", 
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "-", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}]}], "+", 
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], " ", 
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "-", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}]}], "+", 
             RowBox[{
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], " ", 
              InterpretationBox[
               StyleBox[
                SubscriptBox["B", "0"],
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`MField,
               Editable->False], " ", 
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "4"], "+", 
                RowBox[{"2", " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"], " ", 
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], " ", 
                 RowBox[{"(", 
                  RowBox[{
                   RowBox[{
                    RowBox[{"-", "2"}], " ", 
                    InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False]}], "+", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], ")"}]}]}], ")"}]}]}], ")"}]}]}], 
         ")"}]}], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"256", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"]}], "+", 
         RowBox[{"672", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox[
             SubscriptBox["B", "0"],
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`MField,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"]}], "+", 
         RowBox[{"26", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox[
             SubscriptBox["B", "0"],
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`MField,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"]}], "+", 
         RowBox[{"768", " ", 
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
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                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "2"], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "+", 
              RowBox[{"5", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "2"]}]}], ")"}]}]}], ")"}]}]}], ")"}]}]}], 
    ")"}], "2"]}]], "Output",
 CellChangeTimes->{{3.649412296797472*^9, 3.6494123063526983`*^9}, 
   3.649412482330455*^9, 3.649413067191803*^9, 3.6494131276056232`*^9, 
   3.649414763304637*^9, 3.649489437983829*^9, 3.650648775537992*^9, 
   3.650648821088099*^9, 3.650773931092123*^9, 3.65095321353376*^9, 
   3.65138048580722*^9, 3.652848726700007*^9, 3.652862900422779*^9, 
   3.6531075229695377`*^9, 3.653202326434414*^9, 3.653289037737258*^9, 
   3.653402253122169*^9, 3.653562172474862*^9, 3.653657434162825*^9, 
   3.653731749315024*^9, 3.6538869670773773`*^9, 3.6539948754784937`*^9, 
   3.654010386618794*^9, 3.65406402013968*^9, 3.654153612216772*^9, 
   3.6545023102052307`*^9, 3.654681950460979*^9, 3.654761763231482*^9, 
   3.654842058702786*^9, 3.654899464026923*^9}]
}, Closed]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ByteCount", "@", "\[Sigma]1"}]], "Input",
 CellChangeTimes->{{3.6496108530886*^9, 3.64961085881247*^9}}],

Cell[BoxData["83264"], "Output",
 CellChangeTimes->{
  3.649610859453059*^9, 3.6497632396720324`*^9, 3.650198872415122*^9, 
   3.650640781752944*^9, 3.650648831514579*^9, 3.6507739312360773`*^9, 
   3.650953213690967*^9, 3.651380486005628*^9, 3.6528487268155413`*^9, 
   3.652862900516035*^9, 3.653107523115382*^9, 3.653202326585937*^9, 
   3.6532890378754873`*^9, 3.6534022533625174`*^9, 3.653562172645309*^9, 
   3.653657434352336*^9, 3.653731749472744*^9, 3.653886967204176*^9, 
   3.6539948756234713`*^9, 3.6540103867767363`*^9, 3.6540640202855387`*^9, 
   3.654153612352738*^9, 3.654502310338489*^9, 3.654681950598971*^9, 
   3.654761763377784*^9, 3.654842058839315*^9, {3.654899464190762*^9, 
   3.6548994840964003`*^9}}]
}, Open  ]],

Cell["The following for the failed tensor attempt...", "Text",
 CellChangeTimes->{{3.653657159928316*^9, 3.653657169399825*^9}}],

Cell[BoxData[
 RowBox[{"DefTensor", "[", 
  RowBox[{
   RowBox[{"d\[Sigma]1", "[", 
    RowBox[{"-", "a"}], "]"}], ",", "M3"}], "]"}]], "Input",
 CellChangeTimes->{{3.649420837698867*^9, 3.649420846512986*^9}, {
  3.649420877493847*^9, 3.6494208791532393`*^9}}],

Cell[BoxData[{
 RowBox[{"DefTensor", "[", 
  RowBox[{
   RowBox[{"d\[Psi]1", "[", 
    RowBox[{"-", "a"}], "]"}], ",", "M3"}], "]"}], "\[IndentingNewLine]", 
 RowBox[{"DefTensor", "[", 
  RowBox[{
   RowBox[{"d\[Chi]1", "[", 
    RowBox[{"-", "a"}], "]"}], ",", "M3"}], "]"}]}], "Input",
 CellChangeTimes->{{3.6494208811339808`*^9, 3.649420894386598*^9}, {
  3.6495787571685743`*^9, 3.649578768242082*^9}}],

Cell[BoxData[
 RowBox[{"DefTensor", "[", 
  RowBox[{
   RowBox[{"\[ScriptCapitalF]1", "[", 
    RowBox[{
     RowBox[{"-", "a"}], ",", 
     RowBox[{"-", "b"}]}], "]"}], ",", "M3"}], "]"}]], "Input",
 CellChangeTimes->{{3.649421840735208*^9, 3.649421851302438*^9}, {
  3.649423210020259*^9, 3.649423219250952*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Collect", "[", 
  RowBox[{
   RowBox[{
    SubscriptBox["\[PartialD]", 
     RowBox[{"r", "[", "]"}]], "\[Sigma]1"}], ",", "MField", ",", 
   "FullSimplify"}], "]"}]], "Input",
 CellChangeTimes->{{3.650654225511166*^9, 3.650654248477922*^9}, {
  3.6506773950310926`*^9, 3.65067742183607*^9}}],

Cell[BoxData["4.68299999999999982946974341757595539093`6.691124071061704"], \
"Print",
 CellChangeTimes->{3.65286290594447*^9, 3.6531075283659143`*^9, 
  3.653202331767364*^9, 3.653289042965405*^9}],

Cell[BoxData[
 InterpretationBox[
  TagBox[
   FrameBox[GridBox[{
      {
       ItemBox[
        TagBox[
         RowBox[{
          FractionBox[
           RowBox[{"128", " ", 
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], " ", 
            RowBox[{"(", 
             RowBox[{
              TemplateBox[{"4"},
               "OutputSizeLimit`Skeleton",
               DisplayFunction->(FrameBox[
                 
                 RowBox[{
                  "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                 Background -> GrayLevel[0.75], 
                 BaseStyle -> {
                  "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                   ShowStringCharacters -> False}, BaselinePosition -> 
                 Baseline, ContentPadding -> False, FrameMargins -> 1, 
                 FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], "+", 
              TemplateBox[{"1"},
               "OutputSizeLimit`Skeleton",
               DisplayFunction->(FrameBox[
                 
                 RowBox[{
                  "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                 Background -> GrayLevel[0.75], 
                 BaseStyle -> {
                  "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                   ShowStringCharacters -> False}, BaselinePosition -> 
                 Baseline, ContentPadding -> False, FrameMargins -> 1, 
                 FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}], 
             ")"}]}], 
           SuperscriptBox[
            RowBox[{"(", 
             RowBox[{
              RowBox[{"256", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"]}], "+", 
              TemplateBox[{"46"},
               "OutputSizeLimit`Skeleton",
               DisplayFunction->(FrameBox[
                 
                 RowBox[{
                  "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                 Background -> GrayLevel[0.75], 
                 BaseStyle -> {
                  "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                   ShowStringCharacters -> False}, BaselinePosition -> 
                 Baseline, ContentPadding -> False, FrameMargins -> 1, 
                 FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}], 
             ")"}], "2"]], "-", 
          FractionBox[
           TemplateBox[{"1"},
            "OutputSizeLimit`Skeleton",
            DisplayFunction->(FrameBox[
              RowBox[{"\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}],
               Background -> GrayLevel[0.75], 
              BaseStyle -> {
               "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                ShowStringCharacters -> False}, BaselinePosition -> Baseline, 
              ContentPadding -> False, FrameMargins -> 1, FrameStyle -> 
              GrayLevel[0.75], RoundingRadius -> 7]& )], 
           SuperscriptBox[
            RowBox[{"(", 
             RowBox[{
              RowBox[{"256", " ", 
               SuperscriptBox[
                TemplateBox[{"1"},
                 "OutputSizeLimit`Skeleton",
                 DisplayFunction->(FrameBox[
                   
                   RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                   Background -> GrayLevel[0.75], 
                   BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                   Baseline, ContentPadding -> False, FrameMargins -> 1, 
                   FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                "2"]}], "+", 
              TemplateBox[{"46"},
               "OutputSizeLimit`Skeleton",
               DisplayFunction->(FrameBox[
                 
                 RowBox[{
                  "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                 Background -> GrayLevel[0.75], 
                 BaseStyle -> {
                  "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                   ShowStringCharacters -> False}, BaselinePosition -> 
                 Baseline, ContentPadding -> False, FrameMargins -> 1, 
                 FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}], 
             ")"}], "3"]]}],
         Short[#, 5]& ],
        BaseStyle->{Deployed -> False},
        StripOnInput->False]},
      {GridBox[{
         {
          TagBox[
           TooltipBox[
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource[
                "FEStrings", "sizeBriefExplanation"], StandardForm],
               ImageSizeCache->{60., {2., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarCategory",
             StripOnInput->False],
            StyleBox[
             DynamicBox[
              ToBoxes[
               FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"], 
               StandardForm]], DynamicUpdating -> True, StripOnInput -> 
             False]],
           Annotation[#, 
            Style[
             Dynamic[
              FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"]], 
             DynamicUpdating -> True], "Tooltip"]& ], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm],
               ImageSizeCache->{54., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 97, 1208369871497623943, 5/2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm],
               ImageSizeCache->{61., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 97, 1208369871497623943, 5 2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm],
               ImageSizeCache->{45., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 97, 1208369871497623943, Infinity],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm],
               ImageSizeCache->{82., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm],
               ImageSizeCache->{82., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           ButtonFunction:>FrontEndExecute[{
              FrontEnd`SetOptions[
              FrontEnd`$FrontEnd, 
               FrontEnd`PreferencesSettings -> {"Page" -> "Evaluation"}], 
              FrontEnd`FrontEndToken["PreferencesDialog"]}],
           Evaluator->None,
           Method->"Preemptive"]}
        },
        AutoDelete->False,
        FrameStyle->GrayLevel[0.85],
        GridBoxDividers->{"Columns" -> {False, {True}}},
        GridBoxItemSize->{"Columns" -> {{Automatic}}, "Rows" -> {{Automatic}}},
        GridBoxSpacings->{"Columns" -> {{2}}}]}
     },
     DefaultBaseStyle->"Column",
     GridBoxAlignment->{
      "Columns" -> {{Left}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
       "RowsIndexed" -> {}},
     GridBoxDividers->{
      "Columns" -> {{False}}, "ColumnsIndexed" -> {}, "Rows" -> {{False}}, 
       "RowsIndexed" -> {}},
     GridBoxItemSize->{
      "Columns" -> {{Automatic}}, "ColumnsIndexed" -> {}, "Rows" -> {{1.}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.5599999999999999]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], 
         Offset[1.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    Background->RGBColor[0.9657, 0.9753, 0.9802],
    FrameMargins->{{12, 12}, {0, 15}},
    FrameStyle->GrayLevel[0.85],
    RoundingRadius->5,
    StripOnInput->False],
   Deploy,
   DefaultBaseStyle->"Deploy"],
  Out[97]]], "Output",
 CellChangeTimes->{3.6506773873108*^9, 3.650677428920908*^9, 
  3.650773937310396*^9, 3.6509532196350317`*^9, 3.651380492348773*^9, 
  3.652854982832192*^9, 3.652862906483774*^9, 3.653107528905056*^9, 
  3.6532023322571793`*^9, 3.653289043550466*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ByteCount", "@", "%"}]], "Input",
 CellChangeTimes->{{3.650677456752153*^9, 3.650677460155134*^9}}],

Cell[BoxData["234912"], "Output",
 CellChangeTimes->{3.6506774609160748`*^9, 3.650773937682172*^9, 
  3.6509532199455*^9, 3.6513804927568893`*^9, 3.6528629067720957`*^9, 
  3.653107529176024*^9, 3.653202332526888*^9, 3.653289043811211*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Collect", "[", 
  RowBox[{
   RowBox[{
    SubscriptBox["\[PartialD]", 
     RowBox[{"\[Theta]", "[", "]"}]], "\[Sigma]1"}], ",", "MField", ",", 
   "FullSimplify"}], "]"}]], "Input",
 CellChangeTimes->{{3.650677467767874*^9, 3.650677486068945*^9}}],

Cell[BoxData["3.45699999999999985078602549037896096706`6.559299292822032"], \
"Print",
 CellChangeTimes->{3.650677492042141*^9, 3.650773941665626*^9, 
  3.6509532236060467`*^9, 3.651380496394595*^9, 3.6528629104565353`*^9, 
  3.653107532754326*^9, 3.6532023360156507`*^9, 3.653289047360322*^9}],

Cell[BoxData[
 InterpretationBox[
  TagBox[
   FrameBox[GridBox[{
      {
       ItemBox[
        TagBox[
         RowBox[{
          RowBox[{
           RowBox[{"-", 
            FractionBox["1", 
             SuperscriptBox[
              RowBox[{"(", 
               RowBox[{
                RowBox[{"256", " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"]}], "+", 
                TemplateBox[{"46"},
                 "OutputSizeLimit`Skeleton",
                 DisplayFunction->(FrameBox[
                   
                   RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                   Background -> GrayLevel[0.75], 
                   BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                   Baseline, ContentPadding -> False, FrameMargins -> 1, 
                   FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}], 
               ")"}], "2"]]}], "128", " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{
              RowBox[{"-", 
               RowBox[{"(", 
                RowBox[{
                 TemplateBox[{"6"},
                  "OutputSizeLimit`Skeleton",
                  DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                 "+", 
                 RowBox[{
                  RowBox[{
                   InterpretationBox[
                    StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    Cos,
                    Editable->False], "[", 
                   RowBox[{"2", " ", 
                    InterpretationBox[
                    StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`\[Theta][],
                    Editable->False]}], "]"}], " ", 
                  RowBox[{"(", 
                   RowBox[{
                    RowBox[{"2", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "2"], " ", 
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], " ", 
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    "+", 
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    "+", 
                    RowBox[{
                    InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], " ", 
                    InterpretationBox[
                    StyleBox[
                    TemplateBox[{"26"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], " ", 
                    RowBox[{"(", 
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    ")"}]}]}], ")"}]}]}], ")"}]}], " ", 
              RowBox[{"(", 
               TemplateBox[{"1"},
                "OutputSizeLimit`Skeleton",
                DisplayFunction->(FrameBox[
                  
                  RowBox[{
                   "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                  Background -> GrayLevel[0.75], 
                  BaseStyle -> {
                   "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                  Baseline, ContentPadding -> False, FrameMargins -> 1, 
                  FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
               ")"}]}], "+", 
             TemplateBox[{"1"},
              "OutputSizeLimit`Skeleton",
              DisplayFunction->(FrameBox[
                
                RowBox[{
                 "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                Background -> GrayLevel[0.75], 
                BaseStyle -> {
                 "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                  ShowStringCharacters -> False}, BaselinePosition -> 
                Baseline, ContentPadding -> False, FrameMargins -> 1, 
                FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}], 
            ")"}], " ", 
           RowBox[{
            InterpretationBox[
             StyleBox["Sin",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Sin,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}]}], "-", 
          FractionBox[
           RowBox[{"256", " ", 
            TemplateBox[{"2"},
             "OutputSizeLimit`Skeleton",
             DisplayFunction->(FrameBox[
               
               RowBox[{
                "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
               Background -> GrayLevel[0.75], 
               BaseStyle -> {
                "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                 ShowStringCharacters -> False}, BaselinePosition -> Baseline,
                ContentPadding -> False, FrameMargins -> 1, FrameStyle -> 
               GrayLevel[0.75], RoundingRadius -> 7]& )], " ", 
            RowBox[{"(", 
             RowBox[{
              TemplateBox[{"1"},
               "OutputSizeLimit`Skeleton",
               DisplayFunction->(FrameBox[
                 
                 RowBox[{
                  "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                 Background -> GrayLevel[0.75], 
                 BaseStyle -> {
                  "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                   ShowStringCharacters -> False}, BaselinePosition -> 
                 Baseline, ContentPadding -> False, FrameMargins -> 1, 
                 FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], "+", 
              TemplateBox[{"18"},
               "OutputSizeLimit`Skeleton",
               DisplayFunction->(FrameBox[
                 
                 RowBox[{
                  "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                 Background -> GrayLevel[0.75], 
                 BaseStyle -> {
                  "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                   ShowStringCharacters -> False}, BaselinePosition -> 
                 Baseline, ContentPadding -> False, FrameMargins -> 1, 
                 FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}], 
             ")"}]}], 
           SuperscriptBox[
            RowBox[{"(", 
             TemplateBox[{"1"},
              "OutputSizeLimit`Skeleton",
              DisplayFunction->(FrameBox[
                
                RowBox[{
                 "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                Background -> GrayLevel[0.75], 
                BaseStyle -> {
                 "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                  ShowStringCharacters -> False}, BaselinePosition -> 
                Baseline, ContentPadding -> False, FrameMargins -> 1, 
                FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
             ")"}], "3"]], "+", 
          FractionBox[
           RowBox[{"128", " ", 
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], " ", 
            RowBox[{"(", 
             TemplateBox[{"1"},
              "OutputSizeLimit`Skeleton",
              DisplayFunction->(FrameBox[
                
                RowBox[{
                 "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                Background -> GrayLevel[0.75], 
                BaseStyle -> {
                 "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                  ShowStringCharacters -> False}, BaselinePosition -> 
                Baseline, ContentPadding -> False, FrameMargins -> 1, 
                FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
             ")"}]}], 
           SuperscriptBox[
            RowBox[{"(", 
             TemplateBox[{"1"},
              "OutputSizeLimit`Skeleton",
              DisplayFunction->(FrameBox[
                
                RowBox[{
                 "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                Background -> GrayLevel[0.75], 
                BaseStyle -> {
                 "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                  ShowStringCharacters -> False}, BaselinePosition -> 
                Baseline, ContentPadding -> False, FrameMargins -> 1, 
                FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
             ")"}], "2"]]}],
         Short[#, 5]& ],
        BaseStyle->{Deployed -> False},
        StripOnInput->False]},
      {GridBox[{
         {
          TagBox[
           TooltipBox[
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource[
                "FEStrings", "sizeBriefExplanation"], StandardForm],
               ImageSizeCache->{60., {2., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarCategory",
             StripOnInput->False],
            StyleBox[
             DynamicBox[
              ToBoxes[
               FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"], 
               StandardForm]], DynamicUpdating -> True, StripOnInput -> 
             False]],
           Annotation[#, 
            Style[
             Dynamic[
              FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"]], 
             DynamicUpdating -> True], "Tooltip"]& ], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm],
               ImageSizeCache->{54., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 99, 1208369871497623943, 5/2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm],
               ImageSizeCache->{61., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 99, 1208369871497623943, 5 2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm],
               ImageSizeCache->{45., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 99, 1208369871497623943, Infinity],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm],
               ImageSizeCache->{82., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm],
               ImageSizeCache->{82., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           ButtonFunction:>FrontEndExecute[{
              FrontEnd`SetOptions[
              FrontEnd`$FrontEnd, 
               FrontEnd`PreferencesSettings -> {"Page" -> "Evaluation"}], 
              FrontEnd`FrontEndToken["PreferencesDialog"]}],
           Evaluator->None,
           Method->"Preemptive"]}
        },
        AutoDelete->False,
        FrameStyle->GrayLevel[0.85],
        GridBoxDividers->{"Columns" -> {False, {True}}},
        GridBoxItemSize->{"Columns" -> {{Automatic}}, "Rows" -> {{Automatic}}},
        GridBoxSpacings->{"Columns" -> {{2}}}]}
     },
     DefaultBaseStyle->"Column",
     GridBoxAlignment->{
      "Columns" -> {{Left}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
       "RowsIndexed" -> {}},
     GridBoxDividers->{
      "Columns" -> {{False}}, "ColumnsIndexed" -> {}, "Rows" -> {{False}}, 
       "RowsIndexed" -> {}},
     GridBoxItemSize->{
      "Columns" -> {{Automatic}}, "ColumnsIndexed" -> {}, "Rows" -> {{1.}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.5599999999999999]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], 
         Offset[1.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    Background->RGBColor[0.9657, 0.9753, 0.9802],
    FrameMargins->{{12, 12}, {0, 15}},
    FrameStyle->GrayLevel[0.85],
    RoundingRadius->5,
    StripOnInput->False],
   Deploy,
   DefaultBaseStyle->"Deploy"],
  Out[99]]], "Output",
 CellChangeTimes->{3.6506774926905107`*^9, 3.650773942442474*^9, 
  3.650953224276823*^9, 3.6513804969831743`*^9, 3.652862911030937*^9, 
  3.653107533608945*^9, 3.653202336589122*^9, 3.653289047938295*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ByteCount", "@", "%"}]], "Input",
 CellChangeTimes->{{3.650677496579897*^9, 3.650677501402667*^9}}],

Cell[BoxData["303632"], "Output",
 CellChangeTimes->{3.650677502068303*^9, 3.6507739425895767`*^9, 
  3.650953224382657*^9, 3.651380497108768*^9, 3.652862911154605*^9, 
  3.653107533711936*^9, 3.6532023366929207`*^9, 3.6532890480535173`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ComponentValue", "[", 
  RowBox[{
   RowBox[{
    RowBox[{
     RowBox[{"d\[Sigma]1", "[", 
      RowBox[{"-", "a"}], "]"}], "//", 
     RowBox[{"ToBasis", "[", "BL3", "]"}]}], "//", "ComponentArray"}], ",", 
   RowBox[{"{", 
    RowBox[{"0", ",", "%%%%", ",", "%%"}], "}"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.649421159280019*^9, 3.649421211881414*^9}, {
  3.6494212756817513`*^9, 3.64942128117809*^9}, {3.649422203434638*^9, 
  3.649422206914394*^9}, {3.650655147982876*^9, 3.650655152731483*^9}, {
  3.650677522215637*^9, 3.650677545994421*^9}}],

Cell[BoxData["2824.61900000000014188117347657680511474609`9.47155978937965"], \
"Print",
 CellChangeTimes->{3.6497662571843576`*^9, 3.650201795864047*^9, 
  3.6502578893687277`*^9, 3.650431144502735*^9, 3.650528164713421*^9, 
  3.650652711378294*^9, 3.65068132391485*^9, 3.650776905516637*^9, 
  3.6509560373879004`*^9, 3.6513834327069483`*^9, 3.652865659458971*^9, 
  3.6531103558907843`*^9, 3.653205140419044*^9, 3.6532918882146463`*^9}],

Cell[BoxData[
 InterpretationBox[
  TagBox[
   FrameBox[GridBox[{
      {
       ItemBox[
        TagBox[
         RowBox[{"{", 
          RowBox[{
           RowBox[{
            InterpretationBox[
             StyleBox[GridBox[{
                {"d\[Sigma]1", 
                 StyleBox[GridBox[{
                    {" "},
                    {
                    StyleBox["0",
                    FontColor->RGBColor[1., 0., 0.]]}
                   },
                   GridBoxSpacings->{"Columns" -> {
                    Offset[0.], {
                    Offset[0.034999999999999996`]}, 
                    Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                    Offset[0.]}}, "RowsIndexed" -> {}}],
                  FontSize->Rational[39, 4]]}
               },
               
               GridBoxAlignment->{
                "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
                 "Rows" -> {{Center}}, "RowsIndexed" -> {}},
               GridBoxSpacings->{"Columns" -> {
                   Offset[0.27999999999999997`], {
                    Offset[0.034999999999999996`]}, 
                   Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
                 "Rows" -> {
                   Offset[0.2], {
                    Offset[0.4]}, 
                   Offset[0.2]}, "RowsIndexed" -> {}}],
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`d\[Sigma]1[{0, -$CellContext`BL3}],
             Editable->False], "\[Rule]", "0"}], ",", 
           RowBox[{
            InterpretationBox[
             StyleBox[GridBox[{
                {"d\[Sigma]1", 
                 StyleBox[GridBox[{
                    {" "},
                    {
                    StyleBox["1",
                    FontColor->RGBColor[1., 0., 0.]]}
                   },
                   GridBoxSpacings->{"Columns" -> {
                    Offset[0.], {
                    Offset[0.034999999999999996`]}, 
                    Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                    Offset[0.]}}, "RowsIndexed" -> {}}],
                  FontSize->Rational[39, 4]]}
               },
               
               GridBoxAlignment->{
                "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
                 "Rows" -> {{Center}}, "RowsIndexed" -> {}},
               GridBoxSpacings->{"Columns" -> {
                   Offset[0.27999999999999997`], {
                    Offset[0.034999999999999996`]}, 
                   Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
                 "Rows" -> {
                   Offset[0.2], {
                    Offset[0.4]}, 
                   Offset[0.2]}, "RowsIndexed" -> {}}],
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`d\[Sigma]1[{1, -$CellContext`BL3}],
             Editable->False], "\[Rule]", 
            FractionBox[
             RowBox[{"128", " ", 
              TemplateBox[{"1"},
               "OutputSizeLimit`Skeleton",
               DisplayFunction->(FrameBox[
                 
                 RowBox[{
                  "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                 Background -> GrayLevel[0.75], 
                 BaseStyle -> {
                  "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                   ShowStringCharacters -> False}, BaselinePosition -> 
                 Baseline, ContentPadding -> False, FrameMargins -> 1, 
                 FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], " ", 
              RowBox[{"(", 
               RowBox[{
                TemplateBox[{"1"},
                 "OutputSizeLimit`Skeleton",
                 DisplayFunction->(FrameBox[
                   
                   RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                   Background -> GrayLevel[0.75], 
                   BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                   Baseline, ContentPadding -> False, FrameMargins -> 1, 
                   FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                "+", 
                TemplateBox[{"1"},
                 "OutputSizeLimit`Skeleton",
                 DisplayFunction->(FrameBox[
                   
                   RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                   Background -> GrayLevel[0.75], 
                   BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                   Baseline, ContentPadding -> False, FrameMargins -> 1, 
                   FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}], 
               ")"}]}], 
             SuperscriptBox[
              RowBox[{"(", 
               TemplateBox[{"1"},
                "OutputSizeLimit`Skeleton",
                DisplayFunction->(FrameBox[
                  
                  RowBox[{
                   "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                  Background -> GrayLevel[0.75], 
                  BaseStyle -> {
                   "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                  Baseline, ContentPadding -> False, FrameMargins -> 1, 
                  FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
               ")"}], "3"]]}], ",", 
           RowBox[{
            InterpretationBox[
             StyleBox[GridBox[{
                {"d\[Sigma]1", 
                 StyleBox[GridBox[{
                    {" "},
                    {
                    StyleBox["2",
                    FontColor->RGBColor[1., 0., 0.]]}
                   },
                   GridBoxSpacings->{"Columns" -> {
                    Offset[0.], {
                    Offset[0.034999999999999996`]}, 
                    Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                    Offset[0.]}}, "RowsIndexed" -> {}}],
                  FontSize->Rational[39, 4]]}
               },
               
               GridBoxAlignment->{
                "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
                 "Rows" -> {{Center}}, "RowsIndexed" -> {}},
               GridBoxSpacings->{"Columns" -> {
                   Offset[0.27999999999999997`], {
                    Offset[0.034999999999999996`]}, 
                   Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
                 "Rows" -> {
                   Offset[0.2], {
                    Offset[0.4]}, 
                   Offset[0.2]}, "RowsIndexed" -> {}}],
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`d\[Sigma]1[{2, -$CellContext`BL3}],
             Editable->False], "\[Rule]", 
            FractionBox[
             RowBox[{"128", " ", 
              RowBox[{"(", 
               TemplateBox[{"1"},
                "OutputSizeLimit`Skeleton",
                DisplayFunction->(FrameBox[
                  
                  RowBox[{
                   "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                  Background -> GrayLevel[0.75], 
                  BaseStyle -> {
                   "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                  Baseline, ContentPadding -> False, FrameMargins -> 1, 
                  FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
               ")"}]}], 
             SuperscriptBox[
              RowBox[{"(", 
               TemplateBox[{"1"},
                "OutputSizeLimit`Skeleton",
                DisplayFunction->(FrameBox[
                  
                  RowBox[{
                   "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                  Background -> GrayLevel[0.75], 
                  BaseStyle -> {
                   "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                  Baseline, ContentPadding -> False, FrameMargins -> 1, 
                  FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
               ")"}], "3"]]}]}], "}"}],
         Short[#, 5]& ],
        BaseStyle->{Deployed -> False},
        StripOnInput->False]},
      {GridBox[{
         {
          TagBox[
           TooltipBox[
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource[
                "FEStrings", "sizeBriefExplanation"], StandardForm],
               ImageSizeCache->{60., {2., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarCategory",
             StripOnInput->False],
            StyleBox[
             DynamicBox[
              ToBoxes[
               FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"], 
               StandardForm]], DynamicUpdating -> True, StripOnInput -> 
             False]],
           Annotation[#, 
            Style[
             Dynamic[
              FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"]], 
             DynamicUpdating -> True], "Tooltip"]& ], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm],
               ImageSizeCache->{54., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 101, 19655113945207175559, 5/2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm],
               ImageSizeCache->{61., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 101, 19655113945207175559, 5 2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm],
               ImageSizeCache->{45., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 101, 19655113945207175559, Infinity],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm],
               ImageSizeCache->{82., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           ButtonFunction:>FrontEndExecute[{
              FrontEnd`SetOptions[
              FrontEnd`$FrontEnd, 
               FrontEnd`PreferencesSettings -> {"Page" -> "Evaluation"}], 
              FrontEnd`FrontEndToken["PreferencesDialog"]}],
           Evaluator->None,
           Method->"Preemptive"]}
        },
        AutoDelete->False,
        FrameStyle->GrayLevel[0.85],
        GridBoxDividers->{"Columns" -> {False, {True}}},
        GridBoxItemSize->{"Columns" -> {{Automatic}}, "Rows" -> {{Automatic}}},
        GridBoxSpacings->{"Columns" -> {{2}}}]}
     },
     DefaultBaseStyle->"Column",
     GridBoxAlignment->{
      "Columns" -> {{Left}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
       "RowsIndexed" -> {}},
     GridBoxDividers->{
      "Columns" -> {{False}}, "ColumnsIndexed" -> {}, "Rows" -> {{False}}, 
       "RowsIndexed" -> {}},
     GridBoxItemSize->{
      "Columns" -> {{Automatic}}, "ColumnsIndexed" -> {}, "Rows" -> {{1.}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.5599999999999999]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], 
         Offset[1.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    Background->RGBColor[0.9657, 0.9753, 0.9802],
    FrameMargins->{{12, 12}, {0, 15}},
    FrameStyle->GrayLevel[0.85],
    RoundingRadius->5,
    StripOnInput->False],
   Deploy,
   DefaultBaseStyle->"Deploy"],
  Out[101]]], "Output",
 CellChangeTimes->{3.6494221504633093`*^9, 3.649425070333413*^9, 
  3.6494980821691504`*^9, 3.6496122817216177`*^9, 3.6497662583836517`*^9, 
  3.650201797066131*^9, 3.650257890608449*^9, 3.650431145551721*^9, 
  3.650528165738948*^9, 3.650652714334567*^9, 3.650681325428816*^9, 
  3.6507769065431433`*^9, 3.650956038721616*^9, 3.651383433728443*^9, 
  3.652865661493782*^9, 3.653110357020043*^9, 3.6532051413708887`*^9, 
  3.653291889270262*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ByteCount", "@", "%"}]], "Input",
 CellChangeTimes->{{3.650654196665267*^9, 3.650654201989305*^9}, {
  3.650655160790702*^9, 3.6506551622642736`*^9}}],

Cell[BoxData["492280"], "Output",
 CellChangeTimes->{3.6506542025800877`*^9, 3.650681325822077*^9, 
  3.6507769067673798`*^9, 3.650956039148306*^9, 3.651383434032777*^9, 
  3.652865915329536*^9, 3.653110357204575*^9, 3.653205141557716*^9, 
  3.653291889455636*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Collect", "[", 
  RowBox[{
   RowBox[{
    SubscriptBox["\[PartialD]", 
     RowBox[{"r", "[", "]"}]], "\[Psi]1"}], ",", "MField", ",", 
   "FullSimplify"}], "]"}]], "Input",
 CellChangeTimes->{{3.6506777930563507`*^9, 3.650677809501381*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"-", 
   RowBox[{"(", 
    RowBox[{
     RowBox[{"(", 
      RowBox[{"64", " ", 
       RowBox[{
        InterpretationBox[
         StyleBox["Cos",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Cos,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"-", "4"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], " ", 
          InterpretationBox[
           StyleBox["a",
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                  ShowAutoStyles->False,
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                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "2"]}]}], ")"}]}], "-", 
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              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], " ", 
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             StyleBox[
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              AutoSpacing->False],
             $CellContext`MField,
             Editable->False], " ", 
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             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
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             Editable->False], " ", 
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             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], " ", 
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
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                Editable->False], "2"], "+", 
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               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], " ", 
               RowBox[{"(", 
                RowBox[{
                 RowBox[{
                  RowBox[{"-", "2"}], " ", 
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                   StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Mass,
                   Editable->False]}], "+", 
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
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             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], " ", 
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              RowBox[{"3", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
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                 Editable->False], "4"]}], "+", 
              RowBox[{"2", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "4"]}], "+", 
              RowBox[{
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], " ", 
               RowBox[{"(", 
                RowBox[{"8", "-", 
                 RowBox[{"18", " ", 
                  InterpretationBox[
                   StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Mass,
                   Editable->False], " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], "2"], " ", 
                  InterpretationBox[
                   StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`r[],
                   Editable->False]}], "+", 
                 RowBox[{"5", " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], "2"], " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["r",
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          ")"}]}]}], ")"}], "2"]}]}]}], "}"}]], "Output",
 CellChangeTimes->{3.649425581283682*^9, 3.649498513555635*^9, 
  3.649579185423964*^9, 3.649770836230596*^9, 3.650202188548564*^9, 
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  3.650653209154928*^9, 3.650681808106291*^9, 3.650777312338183*^9, 
  3.6509564066014233`*^9, 3.651383817022812*^9, 3.652866384934387*^9, 
  3.6531107565934763`*^9, 3.6532055600913677`*^9, 3.653292265335764*^9}]
}, Closed]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ByteCount", "@", "%"}]], "Input",
 CellChangeTimes->{{3.650677864028141*^9, 3.6506778672228622`*^9}}],

Cell[BoxData["176592"], "Output",
 CellChangeTimes->{3.650681808464179*^9, 3.650777312667973*^9, 
  3.650956406933281*^9, 3.651383817533832*^9, 3.6528663851075897`*^9, 
  3.653110756916314*^9, 3.653205560430973*^9, 3.653292265778068*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Collect", "[", 
  RowBox[{
   RowBox[{
    SubscriptBox["\[PartialD]", 
     RowBox[{"r", "[", "]"}]], "\[Chi]1"}], ",", "MField", ",", 
   "FullSimplify"}], "]"}]], "Input",
 CellChangeTimes->{{3.6506834860231733`*^9, 3.650683487698024*^9}}],
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         Editable->False], " ", 
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         Editable->False], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
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          Editable->False], "2"]}], "-", 
       RowBox[{"72", " ", 
        SuperscriptBox[
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           ShowAutoStyles->False,
           AutoSpacing->False],
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          Editable->False], "2"], " ", 
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         StyleBox["m",
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         Editable->False], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox[
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           AutoSpacing->False],
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        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
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       RowBox[{"72", " ", 
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         StyleBox["q",
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        SuperscriptBox[
         InterpretationBox[
          StyleBox[
           SubscriptBox["B", "0"],
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`MField,
          Editable->False], "2"], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
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          Editable->False], "3"]}], "+", 
       RowBox[{"40", " ", 
        InterpretationBox[
         StyleBox["m",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Mass,
         Editable->False], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox[
           SubscriptBox["B", "0"],
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`MField,
          Editable->False], "3"], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "4"]}], "-", 
       RowBox[{"4", " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "2"], " ", 
        InterpretationBox[
         StyleBox["m",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Mass,
         Editable->False], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox[
           SubscriptBox["B", "0"],
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`MField,
          Editable->False], "3"], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], " ", 
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         RowBox[{"6", " ", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False]}], "]"}]}], "-", 
       RowBox[{"4", " ", 
        InterpretationBox[
         StyleBox["m",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Mass,
         Editable->False], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox[
           SubscriptBox["B", "0"],
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`MField,
          Editable->False], "3"], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "4"], " ", 
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         RowBox[{"6", " ", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False]}], "]"}]}], "+", 
       RowBox[{"384", " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "2"], " ", 
        InterpretationBox[
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          SubscriptBox["B", "0"],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`MField,
         Editable->False], " ", 
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
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         Editable->False]}], "+", 
       RowBox[{"24", " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "4"], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox[
           SubscriptBox["B", "0"],
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`MField,
          Editable->False], "3"], " ", 
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
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         Editable->False]}], "+", 
       RowBox[{"864", " ", 
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], " ", 
        InterpretationBox[
         StyleBox["m",
          ShowAutoStyles->False,
          AutoSpacing->False],
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         Editable->False], " ", 
        SuperscriptBox[
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        InterpretationBox[
         StyleBox["r",
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         Editable->False]}], "+", 
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         StyleBox["r",
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          AutoSpacing->False],
         $CellContext`r[],
         Editable->False]}], "+", 
       RowBox[{"40", " ", 
        SuperscriptBox[
         InterpretationBox[
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       RowBox[{"656", " ", 
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           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], "2"], " ", 
        SuperscriptBox[
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          StyleBox[
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           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`MField,
          Editable->False], "3"], " ", 
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        SuperscriptBox[
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           Editable->False]}], "]"}], " ", 
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
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           AutoSpacing->False],
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          Editable->False], "2"], " ", 
        RowBox[{
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           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         RowBox[{"6", " ", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
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           $CellContext`\[Theta][],
           Editable->False]}], "]"}], " ", 
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
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         Editable->False]}], "+", 
       RowBox[{"4", " ", 
        SuperscriptBox[
         InterpretationBox[
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           ShowAutoStyles->False,
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          $CellContext`MField,
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        SuperscriptBox[
         InterpretationBox[
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           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], " ", 
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], "+", 
             RowBox[{
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{
                 RowBox[{"-", "2"}], " ", 
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False]}], "+", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False]}], ")"}]}]}], ")"}]}], "+", 
          RowBox[{"2", " ", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "2"], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"3", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox[
                 SubscriptBox["B", "0"],
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`MField,
                Editable->False], "2"], " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "4"]}], "+", 
             RowBox[{"2", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox[
                 SubscriptBox["B", "0"],
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`MField,
                Editable->False], "2"], " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "4"]}], "+", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], " ", 
              RowBox[{"(", 
               RowBox[{"8", "-", 
                RowBox[{"18", " ", 
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`MField,
                   Editable->False], "2"], " ", 
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False]}], "+", 
                RowBox[{"5", " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`MField,
                   Editable->False], "2"], " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`r[],
                   Editable->False], "2"]}]}], ")"}]}]}], ")"}]}]}], 
         ")"}]}]}], ")"}], "2"]}], ")"}], "/", 
  RowBox[{"(", 
   RowBox[{"1048576", " ", 
    SuperscriptBox[
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"]}], "+", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
         Editable->False], "2"]}], ")"}], "2"], " ", 
    SuperscriptBox[
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Csc",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Csc,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"], " ", 
        SuperscriptBox[
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}], "2"]}], "-", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], "-", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], "+", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], ")"}]}]}], ")"}], "2"]}], 
   ")"}]}]], "Output",
 CellChangeTimes->{3.650685739686234*^9, 3.6507789804134407`*^9, 
  3.650957985551457*^9, 3.65138544538472*^9, 3.6528681412138968`*^9, 
  3.653116772736312*^9, 3.653214425956901*^9, 3.653293831485673*^9}]
}, Closed]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{
    RowBox[{"%", 
     RowBox[{
      RowBox[{"ToBasis", "[", "BL3", "]"}], "[", 
      RowBox[{
       RowBox[{
        RowBox[{"(", 
         RowBox[{
          RowBox[{"epsilong3", "[", 
           RowBox[{
            RowBox[{"-", "c"}], ",", 
            RowBox[{"-", "a"}], ",", 
            RowBox[{"-", "b"}]}], "]"}], 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"d\[Sigma]1", "[", "c", "]"}], "-", 
            RowBox[{"2", "\[Chi]1", " ", 
             RowBox[{"d\[Psi]1", "[", "c", "]"}]}]}], ")"}]}], ")"}], "/.", 
        RowBox[{"epsilonToetaDown", "[", 
         RowBox[{"g3", ",", "BL3"}], "]"}]}], "//", 
       RowBox[{"SeparateMetric", "[", "]"}]}], "]"}]}], "//", 
    "TraceBasisDummy"}], "//", "ComponentArray"}], "//", 
  "ToValues"}]], "Input",
 CellChangeTimes->{
  3.649421901633277*^9, {3.649422248195353*^9, 3.649422330645267*^9}, {
   3.6494223838938007`*^9, 3.649422440759844*^9}, {3.649422980512792*^9, 
   3.649422980704977*^9}, {3.6494230421698427`*^9, 3.649423043364156*^9}, {
   3.6494256926251287`*^9, 3.649425713338728*^9}, {3.649507298699737*^9, 
   3.6495073395149517`*^9}, {3.649508759770125*^9, 3.649508777990013*^9}, {
   3.6502840303101892`*^9, 3.650284042003471*^9}, {3.650284086950686*^9, 
   3.6502841034339046`*^9}, {3.6502843994805117`*^9, 
   3.6502844039383802`*^9}, {3.650285206546144*^9, 3.6502852352001657`*^9}, {
   3.650285671304476*^9, 3.6502857179957113`*^9}, {3.650285907868599*^9, 
   3.650285921097044*^9}, {3.650286055131736*^9, 3.6502860763766212`*^9}, {
   3.6502861989122562`*^9, 3.6502861998331738`*^9}, {3.650286517405531*^9, 
   3.650286517963634*^9}, {3.6502868627320843`*^9, 3.650286865947631*^9}, {
   3.650286929355441*^9, 3.650287049027519*^9}, {3.650287089109292*^9, 
   3.6502870893992453`*^9}, {3.6502873321806307`*^9, 
   3.6502873362448893`*^9}, {3.65028971738843*^9, 3.650289722001985*^9}, {
   3.650289806205597*^9, 3.650289811618888*^9}, {3.6502900090808277`*^9, 
   3.650290010575012*^9}, {3.6502901464258337`*^9, 3.650290146653378*^9}, {
   3.65029025266103*^9, 3.65029025425251*^9}, {3.650290476124304*^9, 
   3.650290476709537*^9}, {3.650290912055092*^9, 3.650290912249625*^9}, {
   3.650291078438497*^9, 3.650291078684185*^9}, {3.650293246852882*^9, 
   3.65029324737125*^9}, {3.650294071486828*^9, 3.650294073127906*^9}, {
   3.650294391217825*^9, 3.6502944047685537`*^9}, {3.65029508552022*^9, 
   3.650295087222534*^9}, {3.650295437621153*^9, 3.650295439434739*^9}}],

Cell[BoxData["52.11200000000000187583282240666449069977`7.7375376545004215"], \
"Print",
 CellChangeTimes->{3.650293275068218*^9, 3.6502941064358*^9, 
  3.650294445719893*^9, 3.650295142134605*^9, 3.650296490995913*^9, 
  3.65041882018113*^9, 3.650432934836728*^9, 3.650530263405939*^9, 
  3.6506857958114023`*^9, 3.650779035909237*^9, 3.6509580415219393`*^9, 
  3.651386834953739*^9, 3.653116827427009*^9, 3.653214478573134*^9}],

Cell[BoxData[
 InterpretationBox[
  TagBox[
   FrameBox[GridBox[{
      {
       ItemBox[
        TagBox[
         RowBox[{"{", 
          RowBox[{
           RowBox[{"{", 
            RowBox[{"0", ",", 
             FractionBox[
              TemplateBox[{"1"},
               "OutputSizeLimit`Skeleton",
               DisplayFunction->(FrameBox[
                 
                 RowBox[{
                  "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                 Background -> GrayLevel[0.75], 
                 BaseStyle -> {
                  "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                   ShowStringCharacters -> False}, BaselinePosition -> 
                 Baseline, ContentPadding -> False, FrameMargins -> 1, 
                 FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
              RowBox[{"1048576", " ", 
               SuperscriptBox[
                TemplateBox[{"1"},
                 "OutputSizeLimit`Skeleton",
                 DisplayFunction->(FrameBox[
                   
                   RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                   Background -> GrayLevel[0.75], 
                   BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                   Baseline, ContentPadding -> False, FrameMargins -> 1, 
                   FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                "2"], " ", 
               SuperscriptBox[
                TemplateBox[{"1"},
                 "OutputSizeLimit`Skeleton",
                 DisplayFunction->(FrameBox[
                   
                   RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                   Background -> GrayLevel[0.75], 
                   BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                   Baseline, ContentPadding -> False, FrameMargins -> 1, 
                   FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                "2"]}]], ",", 
             FractionBox[
              RowBox[{
               SuperscriptBox[
                RowBox[{
                 InterpretationBox[
                  StyleBox["Csc",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  Csc,
                  Editable->False], "[", 
                 InterpretationBox[
                  StyleBox["\[Theta]",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`\[Theta][],
                  Editable->False], "]"}], "8"], " ", 
               SuperscriptBox[
                TemplateBox[{"1"},
                 "OutputSizeLimit`Skeleton",
                 DisplayFunction->(FrameBox[
                   
                   RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                   Background -> GrayLevel[0.75], 
                   BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                   Baseline, ContentPadding -> False, FrameMargins -> 1, 
                   FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                "2"], " ", 
               SuperscriptBox[
                TemplateBox[{"1"},
                 "OutputSizeLimit`Skeleton",
                 DisplayFunction->(FrameBox[
                   
                   RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                   Background -> GrayLevel[0.75], 
                   BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                   Baseline, ContentPadding -> False, FrameMargins -> 1, 
                   FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                "2"], " ", 
               RowBox[{"(", 
                RowBox[{
                 FractionBox[
                  RowBox[{"86016", " ", 
                   TemplateBox[{"7"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                   " ", 
                   SqrtBox[
                    RowBox[{
                    SuperscriptBox[
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    "6"], " ", 
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 
                    7]& )]}]]}], 
                  RowBox[{
                   SuperscriptBox[
                    RowBox[{"(", 
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    ")"}], "3"], " ", 
                   RowBox[{"(", 
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    ")"}]}]], "+", 
                 TemplateBox[{"110"},
                  "OutputSizeLimit`Skeleton",
                  DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}],
                 ")"}]}], 
              RowBox[{"1048576", " ", 
               SuperscriptBox[
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{
                   SuperscriptBox[
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    "2"], " ", 
                   TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}],
                   "+", 
                  TemplateBox[{"1"},
                   "OutputSizeLimit`Skeleton",
                   DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}],
                  ")"}], "2"], " ", 
               SuperscriptBox[
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{
                   SuperscriptBox[
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    "2"], " ", 
                   SuperscriptBox[
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    "2"]}], "-", 
                  TemplateBox[{"1"},
                   "OutputSizeLimit`Skeleton",
                   DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}],
                  ")"}], "2"]}]]}], "}"}], ",", 
           RowBox[{"{", 
            TemplateBox[{"1"},
             "OutputSizeLimit`Skeleton",
             DisplayFunction->(FrameBox[
               
               RowBox[{
                "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
               Background -> GrayLevel[0.75], 
               BaseStyle -> {
                "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                 ShowStringCharacters -> False}, BaselinePosition -> Baseline,
                ContentPadding -> False, FrameMargins -> 1, FrameStyle -> 
               GrayLevel[0.75], RoundingRadius -> 7]& )], "}"}], ",", 
           TemplateBox[{"1"},
            "OutputSizeLimit`Skeleton",
            DisplayFunction->(FrameBox[
              RowBox[{"\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}],
               Background -> GrayLevel[0.75], 
              BaseStyle -> {
               "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                ShowStringCharacters -> False}, BaselinePosition -> Baseline, 
              ContentPadding -> False, FrameMargins -> 1, FrameStyle -> 
              GrayLevel[0.75], RoundingRadius -> 7]& )]}], "}"}],
         Short[#, 5]& ],
        BaseStyle->{Deployed -> False},
        StripOnInput->False]},
      {GridBox[{
         {
          TagBox[
           TooltipBox[
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource[
                "FEStrings", "sizeBriefExplanation"], StandardForm],
               ImageSizeCache->{60., {2., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarCategory",
             StripOnInput->False],
            StyleBox[
             DynamicBox[
              ToBoxes[
               FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"], 
               StandardForm]], DynamicUpdating -> True, StripOnInput -> 
             False]],
           Annotation[#, 
            Style[
             Dynamic[
              FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"]], 
             DynamicUpdating -> True], "Tooltip"]& ], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm],
               ImageSizeCache->{54., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 112, 19654570520634029954, 5/2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm],
               ImageSizeCache->{61., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 112, 19654570520634029954, 5 2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm],
               ImageSizeCache->{45., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 112, 19654570520634029954, Infinity],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm],
               ImageSizeCache->{82., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm],
               ImageSizeCache->{82., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           ButtonFunction:>FrontEndExecute[{
              FrontEnd`SetOptions[
              FrontEnd`$FrontEnd, 
               FrontEnd`PreferencesSettings -> {"Page" -> "Evaluation"}], 
              FrontEnd`FrontEndToken["PreferencesDialog"]}],
           Evaluator->None,
           Method->"Preemptive"]}
        },
        AutoDelete->False,
        FrameStyle->GrayLevel[0.85],
        GridBoxDividers->{"Columns" -> {False, {True}}},
        GridBoxItemSize->{"Columns" -> {{Automatic}}, "Rows" -> {{Automatic}}},
        GridBoxSpacings->{"Columns" -> {{2}}}]}
     },
     DefaultBaseStyle->"Column",
     GridBoxAlignment->{
      "Columns" -> {{Left}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
       "RowsIndexed" -> {}},
     GridBoxDividers->{
      "Columns" -> {{False}}, "ColumnsIndexed" -> {}, "Rows" -> {{False}}, 
       "RowsIndexed" -> {}},
     GridBoxItemSize->{
      "Columns" -> {{Automatic}}, "ColumnsIndexed" -> {}, "Rows" -> {{1.}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.5599999999999999]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], 
         Offset[1.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    Background->RGBColor[0.9657, 0.9753, 0.9802],
    FrameMargins->{{12, 12}, {0, 15}},
    FrameStyle->GrayLevel[0.85],
    RoundingRadius->5,
    StripOnInput->False],
   Deploy,
   DefaultBaseStyle->"Deploy"],
  Out[112]]], "Output",
 CellChangeTimes->{
  3.6494268707658873`*^9, 3.649507710840343*^9, 3.649508900645547*^9, 
   3.649509104394773*^9, 3.649769582345292*^9, 3.6497731056102743`*^9, 
   3.6502840175844383`*^9, {3.650284085816551*^9, 3.6502840915316553`*^9}, 
   3.650284907689925*^9, 3.650285174984068*^9, 3.650285212502263*^9, {
   3.650285664039289*^9, 3.650285718676332*^9}, {3.65028591318461*^9, 
   3.650285928653906*^9}, 3.650286197523274*^9, 3.6502865163768682`*^9, {
   3.650286792378586*^9, 3.650286814953334*^9}, {3.650286920134111*^9, 
   3.650287001689486*^9}, 3.6502870354162397`*^9, 3.6502870941629353`*^9, 
   3.6502873399555492`*^9, 3.6502897485276823`*^9, 3.650289875599628*^9, 
   3.6502900859165897`*^9, 3.6502903331462*^9, 3.650290457392601*^9, 
   3.650290907449423*^9, 3.650290985374276*^9, 3.650293242505024*^9, 
   3.650293317424519*^9, 3.650294149556601*^9, 3.650294516205099*^9, 
   3.650295198875349*^9, 3.6502965471962957`*^9, 3.650418847475833*^9, 
   3.650432990488329*^9, 3.650530320416486*^9, 3.650685851968583*^9, 
   3.650779092871737*^9, 3.650958099455014*^9, 3.651386894345192*^9, 
   3.6531168825113153`*^9, 3.6532145312854548`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"%", "//", "Simplify\[CapitalSigma]"}]], "Input",
 CellChangeTimes->{{3.649773555237094*^9, 3.649773559431304*^9}, {
  3.649773604182047*^9, 3.6497736042990503`*^9}, {3.6497744806324253`*^9, 
  3.649774485833846*^9}, {3.649775440249243*^9, 3.649775442140667*^9}, {
  3.650297120256379*^9, 3.6502971207021523`*^9}}],

Cell[BoxData["1162.08500000000003637978807091712951660156`9.08583780870129"], \
"Print",
 CellChangeTimes->{3.6497748876369*^9, 3.649776665139777*^9, 
  3.650298352129499*^9, 3.6504341629358673`*^9, 3.650531476360321*^9, 
  3.6506870792877274`*^9, 3.650780343449402*^9, 3.6509592630980883`*^9, 
  3.651388041461795*^9, 3.653118075841296*^9, 3.6532156469184017`*^9}],

Cell[BoxData[
 InterpretationBox[
  TagBox[
   FrameBox[GridBox[{
      {
       ItemBox[
        TagBox[
         RowBox[{"{", 
          RowBox[{
           RowBox[{"{", 
            RowBox[{"0", ",", 
             RowBox[{"-", 
              FractionBox[
               RowBox[{
                SuperscriptBox[
                 RowBox[{
                  InterpretationBox[
                   StyleBox["Csc",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   Csc,
                   Editable->False], "[", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False], "]"}], "6"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  TemplateBox[{"375"},
                   "OutputSizeLimit`Skeleton",
                   DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                  "+", 
                  TemplateBox[{"1"},
                   "OutputSizeLimit`Skeleton",
                   DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}],
                  ")"}]}], 
               RowBox[{"2048", " ", 
                SuperscriptBox[
                 RowBox[{"(", 
                  TemplateBox[{"1"},
                   "OutputSizeLimit`Skeleton",
                   DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                  ")"}], "2"]}]]}], ",", 
             FractionBox[
              RowBox[{
               RowBox[{
                InterpretationBox[
                 StyleBox["Cot",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Cot,
                 Editable->False], "[", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False], "]"}], " ", 
               SuperscriptBox[
                RowBox[{
                 InterpretationBox[
                  StyleBox["Csc",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  Csc,
                  Editable->False], "[", 
                 InterpretationBox[
                  StyleBox["\[Theta]",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`\[Theta][],
                  Editable->False], "]"}], "4"], " ", 
               RowBox[{"(", 
                RowBox[{
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Charge,
                   Editable->False], "2"], "+", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"], "+", 
                 RowBox[{
                  InterpretationBox[
                   StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`r[],
                   Editable->False], " ", 
                  RowBox[{"(", 
                   RowBox[{
                    RowBox[{
                    RowBox[{"-", "2"}], " ", 
                    InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False]}], "+", 
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], ")"}]}]}], ")"}], " ", 
               RowBox[{"(", 
                TemplateBox[{"1"},
                 "OutputSizeLimit`Skeleton",
                 DisplayFunction->(FrameBox[
                   
                   RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                   Background -> GrayLevel[0.75], 
                   BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                   Baseline, ContentPadding -> False, FrameMargins -> 1, 
                   FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                ")"}]}], 
              RowBox[{"512", " ", 
               SuperscriptBox[
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{
                   SuperscriptBox[
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    "2"], " ", 
                   SuperscriptBox[
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    "2"]}], "-", 
                  TemplateBox[{"1"},
                   "OutputSizeLimit`Skeleton",
                   DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}],
                  ")"}], "2"]}]]}], "}"}], ",", 
           RowBox[{"{", 
            RowBox[{
             FractionBox[
              RowBox[{
               SuperscriptBox[
                TemplateBox[{"1"},
                 "OutputSizeLimit`Skeleton",
                 DisplayFunction->(FrameBox[
                   
                   RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                   Background -> GrayLevel[0.75], 
                   BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                   Baseline, ContentPadding -> False, FrameMargins -> 1, 
                   FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                "6"], " ", 
               TemplateBox[{"1"},
                "OutputSizeLimit`Skeleton",
                DisplayFunction->(FrameBox[
                  
                  RowBox[{
                   "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                  Background -> GrayLevel[0.75], 
                  BaseStyle -> {
                   "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                  Baseline, ContentPadding -> False, FrameMargins -> 1, 
                  FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}], 
              RowBox[{"2048", " ", 
               TemplateBox[{"1"},
                "OutputSizeLimit`Skeleton",
                DisplayFunction->(FrameBox[
                  
                  RowBox[{
                   "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                  Background -> GrayLevel[0.75], 
                  BaseStyle -> {
                   "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                  Baseline, ContentPadding -> False, FrameMargins -> 1, 
                  FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}]], 
             ",", "0", ",", "0"}], "}"}], ",", 
           RowBox[{"{", 
            RowBox[{
             RowBox[{"-", 
              FractionBox[
               RowBox[{
                RowBox[{
                 InterpretationBox[
                  StyleBox["Cot",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  Cot,
                  Editable->False], "[", 
                 InterpretationBox[
                  StyleBox["\[Theta]",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`\[Theta][],
                  Editable->False], "]"}], " ", 
                SuperscriptBox[
                 TemplateBox[{"1"},
                  "OutputSizeLimit`Skeleton",
                  DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                 "4"], " ", 
                RowBox[{"(", 
                 TemplateBox[{"1"},
                  "OutputSizeLimit`Skeleton",
                  DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                 ")"}], " ", 
                RowBox[{"(", 
                 TemplateBox[{"1"},
                  "OutputSizeLimit`Skeleton",
                  DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                 ")"}]}], 
               RowBox[{"512", " ", 
                SuperscriptBox[
                 RowBox[{"(", 
                  TemplateBox[{"1"},
                   "OutputSizeLimit`Skeleton",
                   DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                  ")"}], "2"]}]]}], ",", "0", ",", "0"}], "}"}]}], "}"}],
         Short[#, 5]& ],
        BaseStyle->{Deployed -> False},
        StripOnInput->False]},
      {GridBox[{
         {
          TagBox[
           TooltipBox[
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource[
                "FEStrings", "sizeBriefExplanation"], StandardForm],
               ImageSizeCache->{60., {2., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarCategory",
             StripOnInput->False],
            StyleBox[
             DynamicBox[
              ToBoxes[
               FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"], 
               StandardForm]], DynamicUpdating -> True, StripOnInput -> 
             False]],
           Annotation[#, 
            Style[
             Dynamic[
              FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"]], 
             DynamicUpdating -> True], "Tooltip"]& ], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm],
               ImageSizeCache->{54., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 113, 19654570520634029954, 5/2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm],
               ImageSizeCache->{61., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 113, 19654570520634029954, 5 2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm],
               ImageSizeCache->{45., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 113, 19654570520634029954, Infinity],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm],
               ImageSizeCache->{82., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           ButtonFunction:>FrontEndExecute[{
              FrontEnd`SetOptions[
              FrontEnd`$FrontEnd, 
               FrontEnd`PreferencesSettings -> {"Page" -> "Evaluation"}], 
              FrontEnd`FrontEndToken["PreferencesDialog"]}],
           Evaluator->None,
           Method->"Preemptive"]}
        },
        AutoDelete->False,
        FrameStyle->GrayLevel[0.85],
        GridBoxDividers->{"Columns" -> {False, {True}}},
        GridBoxItemSize->{"Columns" -> {{Automatic}}, "Rows" -> {{Automatic}}},
        GridBoxSpacings->{"Columns" -> {{2}}}]}
     },
     DefaultBaseStyle->"Column",
     GridBoxAlignment->{
      "Columns" -> {{Left}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
       "RowsIndexed" -> {}},
     GridBoxDividers->{
      "Columns" -> {{False}}, "ColumnsIndexed" -> {}, "Rows" -> {{False}}, 
       "RowsIndexed" -> {}},
     GridBoxItemSize->{
      "Columns" -> {{Automatic}}, "ColumnsIndexed" -> {}, "Rows" -> {{1.}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.5599999999999999]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], 
         Offset[1.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    Background->RGBColor[0.9657, 0.9753, 0.9802],
    FrameMargins->{{12, 12}, {0, 15}},
    FrameStyle->GrayLevel[0.85],
    RoundingRadius->5,
    StripOnInput->False],
   Deploy,
   DefaultBaseStyle->"Deploy"],
  Out[113]]], "Output",
 CellChangeTimes->{3.6497735869401093`*^9, 3.649773620134911*^9, 
  3.6497748883269053`*^9, 3.64977666637525*^9, 3.650298353265028*^9, 
  3.6504341639630527`*^9, 3.650531477353057*^9, 3.650687080699954*^9, 
  3.650780344579117*^9, 3.650959264167612*^9, 3.651388042520668*^9, 
  3.653118076855177*^9, 3.653215647974659*^9}]
}, Open  ]],

Cell["FullSimplify takes 10 hours! The next is useless, avoid it!", "Text",
 CellChangeTimes->{{3.650488454857579*^9, 3.650488475403673*^9}, {
  3.650725137570714*^9, 3.6507251437524014`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Map", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"Collect", "[", 
     RowBox[{"#", ",", "MField", ",", "Simplify"}], "]"}], "&"}], ",", "%122",
    ",", 
   RowBox[{"{", "2", "}"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.650418706301861*^9, 3.650418730579494*^9}, {
  3.650434536611328*^9, 3.65043455444102*^9}, {3.650488480789894*^9, 
  3.650488481448209*^9}, {3.6506846606087217`*^9, 3.650684710834525*^9}, {
  3.650686009722781*^9, 3.65068601082038*^9}, {3.650711870225185*^9, 
  3.650711884436401*^9}}],

Cell[BoxData["3999.18800000000010186340659856796264648438`9.622571733878129"],\
 "Print",
 CellChangeTimes->{3.650716680883046*^9}],

Cell[BoxData[
 InterpretationBox[
  TagBox[
   FrameBox[GridBox[{
      {
       ItemBox[
        TagBox[
         RowBox[{"{", 
          RowBox[{
           RowBox[{"{", 
            RowBox[{"0", ",", 
             TemplateBox[{"1"},
              "OutputSizeLimit`Skeleton",
              DisplayFunction->(FrameBox[
                
                RowBox[{
                 "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                Background -> GrayLevel[0.75], 
                BaseStyle -> {
                 "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                  ShowStringCharacters -> False}, BaselinePosition -> 
                Baseline, ContentPadding -> False, FrameMargins -> 1, 
                FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], ",", 
             
             RowBox[{
              RowBox[{"-", 
               FractionBox[
                RowBox[{
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], " ", 
                 RowBox[{
                  InterpretationBox[
                   StyleBox["Cot",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   Cot,
                   Editable->False], "[", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False], "]"}], " ", 
                 SuperscriptBox[
                  TemplateBox[{"1"},
                   "OutputSizeLimit`Skeleton",
                   DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                  "4"], " ", 
                 RowBox[{"(", 
                  RowBox[{
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "2"], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                   RowBox[{
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], " ", 
                    RowBox[{"(", 
                    RowBox[{
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    "+", 
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], ")"}]}]}], ")"}], " ", 
                 RowBox[{"(", 
                  RowBox[{
                   RowBox[{"2", " ", 
                    InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False], " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                   RowBox[{
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                    RowBox[{
                    InterpretationBox[
                    StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    Cos,
                    Editable->False], "[", 
                    RowBox[{"2", " ", 
                    InterpretationBox[
                    StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`\[Theta][],
                    Editable->False]}], "]"}], " ", 
                    RowBox[{"(", 
                    RowBox[{
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "2"], "-", 
                    RowBox[{"2", " ", 
                    InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False], " ", 
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}]}], ")"}]}], "+", 
                   RowBox[{
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "2"], " ", 
                    RowBox[{"(", 
                    RowBox[{
                    RowBox[{"3", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"]}], "-", 
                    RowBox[{"4", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}]}], ")"}]}]}], ")"}]}], 
                RowBox[{"2", " ", 
                 SuperscriptBox[
                  RowBox[{"(", 
                   RowBox[{
                    RowBox[{
                    SuperscriptBox[
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    "2"], " ", 
                    SuperscriptBox[
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    "2"]}], "-", 
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}],
                    ")"}], "2"]}]]}], "+", 
              FractionBox[
               TemplateBox[{"1"},
                "OutputSizeLimit`Skeleton",
                DisplayFunction->(FrameBox[
                  
                  RowBox[{
                   "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                  Background -> GrayLevel[0.75], 
                  BaseStyle -> {
                   "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                  Baseline, ContentPadding -> False, FrameMargins -> 1, 
                  FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
               SuperscriptBox[
                TemplateBox[{"1"},
                 "OutputSizeLimit`Skeleton",
                 DisplayFunction->(FrameBox[
                   
                   RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                   Background -> GrayLevel[0.75], 
                   BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                   Baseline, ContentPadding -> False, FrameMargins -> 1, 
                   FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                "2"]], "+", 
              TemplateBox[{"4"},
               "OutputSizeLimit`Skeleton",
               DisplayFunction->(FrameBox[
                 
                 RowBox[{
                  "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                 Background -> GrayLevel[0.75], 
                 BaseStyle -> {
                  "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                   ShowStringCharacters -> False}, BaselinePosition -> 
                 Baseline, ContentPadding -> False, FrameMargins -> 1, 
                 FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], "+", 
              FractionBox[
               RowBox[{
                InterpretationBox[
                 StyleBox["q",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Charge,
                 Editable->False], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  TemplateBox[{"1"},
                   "OutputSizeLimit`Skeleton",
                   DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )],
                  $CellContext`MField,
                  Editable->False], "5"], " ", 
                TemplateBox[{"2"},
                 "OutputSizeLimit`Skeleton",
                 DisplayFunction->(FrameBox[
                   
                   RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                   Background -> GrayLevel[0.75], 
                   BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                   Baseline, ContentPadding -> False, FrameMargins -> 1, 
                   FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                " ", 
                RowBox[{"(", 
                 TemplateBox[{"1"},
                  "OutputSizeLimit`Skeleton",
                  DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                 ")"}], " ", 
                RowBox[{"(", 
                 TemplateBox[{"1"},
                  "OutputSizeLimit`Skeleton",
                  DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                 ")"}]}], 
               RowBox[{"256", " ", 
                SuperscriptBox[
                 RowBox[{"(", 
                  TemplateBox[{"1"},
                   "OutputSizeLimit`Skeleton",
                   DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                  ")"}], "2"]}]]}]}], "}"}], ",", 
           RowBox[{"{", 
            TemplateBox[{"1"},
             "OutputSizeLimit`Skeleton",
             DisplayFunction->(FrameBox[
               
               RowBox[{
                "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
               Background -> GrayLevel[0.75], 
               BaseStyle -> {
                "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                 ShowStringCharacters -> False}, BaselinePosition -> Baseline,
                ContentPadding -> False, FrameMargins -> 1, FrameStyle -> 
               GrayLevel[0.75], RoundingRadius -> 7]& )], "}"}], ",", 
           RowBox[{"{", 
            TemplateBox[{"1"},
             "OutputSizeLimit`Skeleton",
             DisplayFunction->(FrameBox[
               
               RowBox[{
                "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
               Background -> GrayLevel[0.75], 
               BaseStyle -> {
                "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                 ShowStringCharacters -> False}, BaselinePosition -> Baseline,
                ContentPadding -> False, FrameMargins -> 1, FrameStyle -> 
               GrayLevel[0.75], RoundingRadius -> 7]& )], "}"}]}], "}"}],
         Short[#, 5]& ],
        BaseStyle->{Deployed -> False},
        StripOnInput->False]},
      {GridBox[{
         {
          TagBox[
           TooltipBox[
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource[
                "FEStrings", "sizeBriefExplanation"], StandardForm],
               ImageSizeCache->{60., {2., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarCategory",
             StripOnInput->False],
            StyleBox[
             DynamicBox[
              ToBoxes[
               FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"], 
               StandardForm]], DynamicUpdating -> True, StripOnInput -> 
             False]],
           Annotation[#, 
            Style[
             Dynamic[
              FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"]], 
             DynamicUpdating -> True], "Tooltip"]& ], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm],
               ImageSizeCache->{54., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm],
               ImageSizeCache->{54., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 129, 1191015867200227908, 5/2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm],
               ImageSizeCache->{61., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm],
               ImageSizeCache->{61., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 129, 1191015867200227908, 5 2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm],
               ImageSizeCache->{45., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm],
               ImageSizeCache->{45., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 129, 1191015867200227908, Infinity],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm],
               ImageSizeCache->{82., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm],
               ImageSizeCache->{82., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           ButtonFunction:>FrontEndExecute[{
              FrontEnd`SetOptions[
              FrontEnd`$FrontEnd, 
               FrontEnd`PreferencesSettings -> {"Page" -> "Evaluation"}], 
              FrontEnd`FrontEndToken["PreferencesDialog"]}],
           Evaluator->None,
           Method->"Preemptive"]}
        },
        AutoDelete->False,
        FrameStyle->GrayLevel[0.85],
        GridBoxDividers->{"Columns" -> {False, {True}}},
        GridBoxItemSize->{"Columns" -> {{Automatic}}, "Rows" -> {{Automatic}}},
        GridBoxSpacings->{"Columns" -> {{2}}}]}
     },
     DefaultBaseStyle->"Column",
     GridBoxAlignment->{
      "Columns" -> {{Left}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
       "RowsIndexed" -> {}},
     GridBoxDividers->{
      "Columns" -> {{False}}, "ColumnsIndexed" -> {}, "Rows" -> {{False}}, 
       "RowsIndexed" -> {}},
     GridBoxItemSize->{
      "Columns" -> {{Automatic}}, "ColumnsIndexed" -> {}, "Rows" -> {{1.}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.5599999999999999]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], 
         Offset[1.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    Background->RGBColor[0.9657, 0.9753, 0.9802],
    FrameMargins->{{12, 12}, {0, 15}},
    FrameStyle->GrayLevel[0.85],
    RoundingRadius->5,
    StripOnInput->False],
   Deploy,
   DefaultBaseStyle->"Deploy"],
  Out[129]]], "Output",
 CellChangeTimes->{
  3.650468795162274*^9, 3.650539947765526*^9, {3.650711863981612*^9, 
   3.6507118713908787`*^9}, 3.650712644421091*^9, 3.650716682244809*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"With", "[", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"x", "=", 
     RowBox[{"%%", "[", 
      RowBox[{"[", 
       RowBox[{"1", ",", "2"}], "]"}], "]"}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"ByteCount", "@", "x"}], ",", 
     RowBox[{"Collect", "[", 
      RowBox[{"x", ",", "MField", ",", "Simplify"}], "]"}]}], "}"}]}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.6509647031796303`*^9, 3.650964751697015*^9}, {
  3.6510800503724947`*^9, 3.651080051901857*^9}}],

Cell[BoxData["993.91399999999998726707417517900466918945`9.017948721277287"], \
"Print",
 CellChangeTimes->{3.6509657669538097`*^9}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"182600", ",", 
   RowBox[{
    RowBox[{
     RowBox[{"(", 
      RowBox[{
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Csc",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Csc,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "6"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"-", 
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False]}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"]}], "+", 
         RowBox[{"19", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"5", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"16", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"12", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"4", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], " ", 
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False]}], "+", 
            RowBox[{
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             RowBox[{"(", 
              RowBox[{
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], "-", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "2"]}], ")"}]}]}], ")"}]}], "-", 
         RowBox[{"4", " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], " ", 
             RowBox[{"(", 
              RowBox[{
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], "+", 
               RowBox[{"3", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}]}], ")"}]}], "-", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"3", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"]}], "+", 
               RowBox[{"4", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}]}], ")"}]}]}], ")"}]}]}], ")"}]}], 
      ")"}], "/", 
     RowBox[{"(", 
      RowBox[{"8", " ", 
       SuperscriptBox[
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Csc",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Csc,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"], " ", 
           SuperscriptBox[
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], "2"]}], "-", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], "-", 
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False]}], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}], ")"}]}]}], ")"}], "2"]}], ")"}]}], 
    "+", 
    RowBox[{
     RowBox[{"(", 
      RowBox[{
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], " ", 
       InterpretationBox[
        StyleBox[
         SubscriptBox["B", "0"],
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`MField,
        Editable->False], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Csc",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Csc,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "6"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"7", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"]}], "+", 
         RowBox[{"3", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"]}], "+", 
         RowBox[{"28", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "-", 
         RowBox[{"5", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"10", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"40", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "-", 
         RowBox[{"6", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"11", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"4", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "+", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"4", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          RowBox[{"(", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "4"], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "4"], "+", 
            RowBox[{"2", " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], " ", 
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{
                RowBox[{"-", "2"}], " ", 
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False]}], "+", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], ")"}]}], "+", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], "-", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "2"]}], ")"}]}]}], ")"}]}], "+", 
         RowBox[{"2", " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"2", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"]}], "+", 
               RowBox[{"3", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], "-", 
               RowBox[{"3", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "4"]}]}], ")"}]}], "+", 
            RowBox[{"2", " ", 
             RowBox[{"(", 
              RowBox[{
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "6"], "+", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "6"], "+", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{
                   RowBox[{"-", "2"}], " ", 
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False]}], "+", 
                  RowBox[{"3", " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}]}], ")"}]}], "+", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"2", " ", 
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False]}], "+", 
                  RowBox[{"3", " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}]}], ")"}]}]}], ")"}]}]}], ")"}]}]}], 
        ")"}]}], ")"}], "/", 
     RowBox[{"(", 
      RowBox[{"4", " ", 
       SuperscriptBox[
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Csc",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Csc,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"], " ", 
           SuperscriptBox[
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], "2"]}], "-", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], "-", 
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False]}], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}], ")"}]}]}], ")"}], "2"]}], ")"}]}], 
    "-", 
    RowBox[{
     RowBox[{"(", 
      RowBox[{
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox[
          SubscriptBox["B", "0"],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`MField,
         Editable->False], "3"], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Csc",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Csc,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "6"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"-", "6"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"]}], "-", 
         RowBox[{"92", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"]}], "-", 
         RowBox[{"688", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"]}], "-", 
         RowBox[{"6", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "8"]}], "+", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{"2", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "8"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{"440", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "-", 
         RowBox[{"200", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"4", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"4", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"10", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"164", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"360", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"14", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"9", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"12", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"12", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"3", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"328", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "-", 
         RowBox[{"624", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "-", 
         RowBox[{"28", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "-", 
         RowBox[{"8", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"72", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"164", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"776", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"6", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"10", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"20", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"3", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"424", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "5"]}], "-", 
         RowBox[{"12", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "5"]}], "-", 
         RowBox[{"92", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "+", 
         RowBox[{"6", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "+", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "+", 
         RowBox[{"4", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "8"]}], "+", 
         RowBox[{"2", " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"4", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"3", " ", 
             SuperscriptBox[
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}], "3"], " ", 
             RowBox[{"(", 
              RowBox[{
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], "+", 
               RowBox[{"2", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}]}], ")"}]}], "+", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "4"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"3", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"]}], "-", 
               RowBox[{"5", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], "+", 
               RowBox[{"12", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "4"]}]}], ")"}]}], "-", 
            RowBox[{"4", " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"2", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "6"]}], "+", 
               RowBox[{"43", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], "+", 
               RowBox[{"33", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "4"]}]}], ")"}]}], "+", 
            RowBox[{"4", " ", 
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"17", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "6"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False]}], "+", 
               RowBox[{"30", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"]}], "+", 
               RowBox[{"13", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "5"]}]}], ")"}]}], "+", 
            RowBox[{"2", " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"3", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "6"]}], "+", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"46", " ", 
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False]}], "-", 
                  RowBox[{"11", " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}]}], ")"}], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"]}], "-", 
               RowBox[{"9", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "6"]}], "+", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"34", " ", 
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False]}], "+", 
                  InterpretationBox[
                   StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`r[],
                   Editable->False]}], ")"}]}]}], ")"}]}]}], ")"}]}], "-", 
         RowBox[{
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             SuperscriptBox[
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}], "3"], " ", 
             RowBox[{"(", 
              RowBox[{
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], "+", 
               RowBox[{"16", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}]}], ")"}]}], "+", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "4"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"193", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"]}], "+", 
               RowBox[{"9", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], "-", 
               RowBox[{"96", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "4"]}]}], ")"}]}], "+", 
            RowBox[{"4", " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"80", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "6"]}], "-", 
               RowBox[{"179", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], "-", 
               RowBox[{"123", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "4"]}]}], ")"}]}], "-", 
            RowBox[{"4", " ", 
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"15", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "6"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False]}], "+", 
               RowBox[{"98", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"]}], "+", 
               RowBox[{"83", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "5"]}]}], ")"}]}], "+", 
            RowBox[{"2", " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"89", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "6"]}], "+", 
               RowBox[{"64", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "6"]}], "+", 
               RowBox[{"15", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{
                   RowBox[{"-", "18"}], " ", 
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False]}], "+", 
                  RowBox[{"19", " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}]}], ")"}]}], "+", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{
                   RowBox[{"-", "222"}], " ", 
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False], " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                  RowBox[{"310", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}]}], ")"}]}]}], ")"}]}]}], 
           ")"}]}]}], ")"}]}], ")"}], "/", 
     RowBox[{"(", 
      RowBox[{"128", " ", 
       SuperscriptBox[
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Csc",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Csc,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"], " ", 
           SuperscriptBox[
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], "2"]}], "-", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], "-", 
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False]}], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}], ")"}]}]}], ")"}], "2"]}], ")"}]}], 
    "+", 
    RowBox[{
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox[
          SubscriptBox["B", "0"],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`MField,
         Editable->False], "2"], " ", 
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Csc",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Csc,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "6"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"222", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"]}], "+", 
         RowBox[{"42", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"]}], "+", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "-", 
         RowBox[{"28", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"8", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"84", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "-", 
         RowBox[{"2", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"100", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"164", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"3", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"24", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"2", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"140", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"2", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "-", 
         RowBox[{"198", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"230", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"6", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "5"]}], "+", 
         RowBox[{"108", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "+", 
         RowBox[{"2", " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"4", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "4"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{
                RowBox[{"-", "6"}], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False]}], "+", 
               RowBox[{"4", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"]}]}], ")"}]}], "+", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"13", " ", 
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"]}], "-", 
               RowBox[{"8", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False]}], "+", 
               RowBox[{"34", " ", 
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], "-", 
               RowBox[{"17", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"]}], "+", 
               RowBox[{"3", " ", 
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "4"]}], "-", 
               RowBox[{"9", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "5"]}]}], ")"}]}], "+", 
            RowBox[{
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"11", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "6"]}], "+", 
               RowBox[{"2", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "6"]}], "+", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{
                   RowBox[{"-", "22"}], " ", 
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False]}], "+", 
                  RowBox[{"13", " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}]}], ")"}]}], "+", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{
                   RowBox[{"-", "26"}], " ", 
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False], " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                  RowBox[{"22", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}]}], ")"}]}]}], ")"}]}]}], ")"}]}],
          "+", 
         RowBox[{
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "4"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"103", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False]}], "+", 
               RowBox[{"32", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"]}]}], ")"}]}], "+", 
            RowBox[{
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"63", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "6"]}], "+", 
               RowBox[{"16", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "6"]}], "+", 
               RowBox[{"2", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{
                   RowBox[{"-", "15"}], " ", 
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False]}], "+", 
                  RowBox[{"88", " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}]}], ")"}]}], "+", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{
                   RowBox[{"-", "98"}], " ", 
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False]}], "+", 
                  RowBox[{"129", " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}]}], ")"}]}]}], ")"}]}], "+", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"7", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False]}], "+", 
               RowBox[{"31", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"]}], "+", 
               RowBox[{"24", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "5"]}], "+", 
               RowBox[{"3", " ", 
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"45", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"]}], "-", 
                  RowBox[{"55", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "-", 
                  RowBox[{"64", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}]}], ")"}]}]}], ")"}]}]}], 
           ")"}]}]}], ")"}]}], ")"}], "/", 
     RowBox[{"(", 
      RowBox[{"32", " ", 
       SuperscriptBox[
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Csc",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Csc,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"], " ", 
           SuperscriptBox[
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], "2"]}], "-", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], "-", 
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False]}], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}], ")"}]}]}], ")"}], "2"]}], ")"}]}], 
    "-", 
    RowBox[{
     RowBox[{"(", 
      RowBox[{
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox[
          SubscriptBox["B", "0"],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`MField,
         Editable->False], "5"], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Csc",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Csc,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "6"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"-", "7"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"]}], "+", 
         RowBox[{"67", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"]}], "-", 
         RowBox[{"2144", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"]}], "+", 
         RowBox[{"11", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "8"]}], "-", 
         RowBox[{"1568", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "8"]}], "+", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "10"], "-", 
         RowBox[{"32", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "-", 
         RowBox[{"68", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{"16", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "-", 
         RowBox[{"40", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "8"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{"16", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "8"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "-", 
         RowBox[{"4", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "10"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{"3", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{"9", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{"9", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "8"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{"3", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "10"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "-", 
         RowBox[{"744", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"752", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"6272", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "3"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"216", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "8"], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"208", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"256", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "-", 
         RowBox[{"64", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "3"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"48", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "8"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "-", 
         RowBox[{"24", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "-", 
         RowBox[{"48", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "-", 
         RowBox[{"24", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "8"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "-", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"202", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"1068", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"183", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"5932", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"60", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "8"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"4", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"108", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"496", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"116", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"176", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"12", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "8"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"3", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"6", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"60", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"21", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"60", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"12", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "8"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"1084", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"1072", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"7664", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "3"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"428", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "-", 
         RowBox[{"16", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"416", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"320", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "3"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"112", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"12", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "-", 
         RowBox[{"48", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "-", 
         RowBox[{"48", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "3"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "-", 
         RowBox[{"60", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "-", 
         RowBox[{"40", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"207", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"2268", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"373", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"6280", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"230", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"4", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"28", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"124", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"272", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"8", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"3", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"12", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"15", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"72", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"18", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"320", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "5"]}], "+", 
         RowBox[{"208", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "5"]}], "+", 
         RowBox[{"160", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "5"]}], "+", 
         RowBox[{"80", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "5"]}], "-", 
         RowBox[{"48", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "5"]}], "+", 
         RowBox[{"72", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "+", 
         RowBox[{"241", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "-", 
         RowBox[{"1916", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "+", 
         RowBox[{"340", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "+", 
         RowBox[{"12", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "-", 
         RowBox[{"60", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "-", 
         RowBox[{"80", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "+", 
         RowBox[{"8", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "+", 
         RowBox[{"3", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "+", 
         RowBox[{"12", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "+", 
         RowBox[{"12", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "-", 
         RowBox[{"4", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "7"]}], "+", 
         RowBox[{"16", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "7"]}], "-", 
         RowBox[{"12", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "7"]}], "+", 
         RowBox[{"40", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "8"]}], "+", 
         RowBox[{"225", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "8"]}], "-", 
         RowBox[{"12", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "8"]}], "+", 
         RowBox[{"12", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "8"]}], "+", 
         RowBox[{"3", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "8"]}], "+", 
         RowBox[{"56", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "10"]}], "+", 
         RowBox[{"4", " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "10"]}], "+", 
         RowBox[{"4", " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"4", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             RowBox[{"-", 
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "-", 
                RowBox[{"2", " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`r[],
                   Editable->False], "2"]}]}], ")"}]}], " ", 
             SuperscriptBox[
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}], "4"]}], "+", 
            RowBox[{"4", " ", 
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], " ", 
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], " ", 
             SuperscriptBox[
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"4", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"]}], "+", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "2"]}], ")"}]}], "+", 
            RowBox[{"16", " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], "3"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"14", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "6"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False]}], "+", 
               RowBox[{"9", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"]}]}], ")"}]}], "+", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "6"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"17", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"]}], "+", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], "-", 
               RowBox[{"6", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "4"]}]}], ")"}]}], "-", 
            RowBox[{"4", " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"14", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "8"]}], "+", 
               RowBox[{"49", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "6"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], "+", 
               RowBox[{"44", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "4"]}], "+", 
               RowBox[{"9", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "6"]}]}], ")"}]}], "+", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "4"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"13", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "6"]}], "+", 
               RowBox[{"14", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "6"]}], "+", 
               RowBox[{"4", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{
                   RowBox[{"-", "48"}], " ", 
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False]}], "+", 
                  RowBox[{"11", " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}]}], ")"}]}], "+", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{
                   RowBox[{"-", "116"}], " ", 
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False]}], "+", 
                  RowBox[{"45", " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}]}], ")"}]}]}], ")"}]}], "-", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{
                SuperscriptBox[
                 RowBox[{"(", 
                  RowBox[{
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], "2"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"5", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"]}], "+", 
                  RowBox[{"9", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "+", 
                  RowBox[{"10", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}]}], ")"}]}], "+", 
               RowBox[{"4", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], "2"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"26", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "6"]}], "-", 
                  RowBox[{"63", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "-", 
                  RowBox[{"51", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}]}], ")"}]}], "+", 
               RowBox[{"16", " ", 
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"3", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "6"], " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                  RowBox[{"8", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "3"]}], "+", 
                  RowBox[{"5", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "5"]}]}], ")"}]}]}], ")"}]}]}], ")"}]}],
          "+", 
         RowBox[{"4", " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             RowBox[{"(", 
              RowBox[{
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], "-", 
               RowBox[{"17", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}]}], ")"}], " ", 
             SuperscriptBox[
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}], "4"]}], "-", 
            RowBox[{"4", " ", 
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], " ", 
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], " ", 
             SuperscriptBox[
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"19", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"]}], "+", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "2"]}], ")"}]}], "+", 
            RowBox[{"16", " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], "3"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"145", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "6"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False]}], "+", 
               RowBox[{"123", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"]}]}], ")"}]}], "+", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "6"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"24", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"]}], "+", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], "-", 
               RowBox[{"15", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "4"]}]}], ")"}]}], "-", 
            RowBox[{"4", " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"145", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "8"]}], "+", 
               RowBox[{"341", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "6"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], "+", 
               RowBox[{"319", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "4"]}], "+", 
               RowBox[{"123", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "6"]}]}], ")"}]}], "+", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "4"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"49", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "6"]}], "+", 
               RowBox[{"29", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "6"]}], "+", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{
                   RowBox[{"-", "380"}], " ", 
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False]}], "+", 
                  RowBox[{"103", " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}]}], ")"}]}], "+", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{
                   RowBox[{"-", "436"}], " ", 
                   InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False]}], "+", 
                  RowBox[{"123", " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}]}], ")"}]}]}], ")"}]}], "-", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{
                RowBox[{"-", 
                 SuperscriptBox[
                  RowBox[{"(", 
                   RowBox[{
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], "2"]}], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"10", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"]}], "-", 
                  RowBox[{"23", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "+", 
                  RowBox[{"3", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}]}], ")"}]}], "+", 
               RowBox[{"4", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], "2"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"225", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "6"]}], "-", 
                  RowBox[{"31", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "-", 
                  RowBox[{"192", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}]}], ")"}]}], "+", 
               RowBox[{"8", " ", 
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"24", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "6"], " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                  RowBox[{"29", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "3"]}], "+", 
                  RowBox[{"5", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "5"]}]}], ")"}]}]}], ")"}]}]}], 
           ")"}]}]}], ")"}]}], ")"}], "/", 
     RowBox[{"(", 
      RowBox[{"2048", " ", 
       SuperscriptBox[
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Csc",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Csc,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"], " ", 
           SuperscriptBox[
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], "2"]}], "-", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], "-", 
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False]}], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}], ")"}]}]}], ")"}], "2"]}], ")"}]}], 
    "-", 
    RowBox[{
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox[
          SubscriptBox["B", "0"],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`MField,
         Editable->False], "4"], " ", 
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Csc",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Csc,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "6"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"-", "2669"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"]}], "-", 
         RowBox[{"3754", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"]}], "-", 
         RowBox[{"1248", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "3"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"]}], "-", 
         RowBox[{"141", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "8"]}], "+", 
         RowBox[{"84", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{"192", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{"48", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "3"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{"108", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "8"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{"9", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{"18", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{"9", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "8"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "-", 
         RowBox[{"885", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"1190", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"13780", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"395", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "-", 
         RowBox[{"1452", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "-", 
         RowBox[{"8", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"8", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "-", 
         RowBox[{"192", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"16", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "-", 
         RowBox[{"384", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"9", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"18", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "-", 
         RowBox[{"36", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "+", 
         RowBox[{"9", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "-", 
         RowBox[{"36", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}], "-", 
         RowBox[{"199", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"12588", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"300", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "3"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"933", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"240", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"384", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"192", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "3"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"360", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"45", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"36", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"36", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "3"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "+", 
         RowBox[{"9", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}], "-", 
         RowBox[{"928", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "6"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"1590", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"15128", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"1350", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "-", 
         RowBox[{"4224", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "-", 
         RowBox[{"16", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "6"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "-", 
         RowBox[{"16", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "-", 
         RowBox[{"736", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"72", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "-", 
         RowBox[{"960", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"18", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"72", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"18", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "3"]}], "+", 
         RowBox[{"3752", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"12994", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"3636", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "3"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"2283", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"44", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"160", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"720", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "3"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"384", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"54", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"36", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "3"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "-", 
         RowBox[{"9", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "4"]}], "+", 
         RowBox[{"400", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "5"]}], "+", 
         RowBox[{"1515", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "5"]}], "-", 
         RowBox[{"2772", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "5"]}], "-", 
         RowBox[{"24", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "4"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "5"]}], "+", 
         RowBox[{"96", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "5"]}], "-", 
         RowBox[{"576", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "5"]}], "+", 
         RowBox[{"9", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "5"]}], "+", 
         RowBox[{"36", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "5"]}], "-", 
         RowBox[{"4160", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "-", 
         RowBox[{"2331", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "-", 
         RowBox[{"32", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "+", 
         RowBox[{"120", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "-", 
         RowBox[{"9", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"8", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "6"]}], "+", 
         RowBox[{"560", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "7"]}], "+", 
         RowBox[{"40", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["q",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Charge,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "7"]}], "-", 
         RowBox[{"840", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "8"]}], "-", 
         RowBox[{"12", " ", 
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"6", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "8"]}], "-", 
         RowBox[{"4", " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"4", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "6"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"101", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False]}], "+", 
               RowBox[{"88", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"]}]}], ")"}]}], "+", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "4"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"167", " ", 
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"]}], "+", 
               RowBox[{"78", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False]}], "-", 
               RowBox[{"61", " ", 
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], "+", 
               RowBox[{"178", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"]}], "-", 
               RowBox[{"342", " ", 
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "4"]}], "+", 
               RowBox[{"100", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "5"]}]}], ")"}]}], "-", 
            RowBox[{"3", " ", 
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{
                SuperscriptBox[
                 RowBox[{"(", 
                  RowBox[{
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], "2"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"11", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"]}], "+", 
                  RowBox[{"39", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "+", 
                  RowBox[{"22", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}]}], ")"}]}], "+", 
               RowBox[{"20", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], "2"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"2", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "6"]}], "-", 
                  RowBox[{"11", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "-", 
                  RowBox[{"15", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}]}], ")"}]}], "+", 
               RowBox[{"12", " ", 
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"5", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "6"], " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                  RowBox[{"8", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "3"]}], "+", 
                  RowBox[{"3", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "5"]}]}], ")"}]}]}], ")"}]}], "-", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], " ", 
                SuperscriptBox[
                 RowBox[{"(", 
                  RowBox[{
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], "2"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"11", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"]}], "+", 
                  RowBox[{"20", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}]}], ")"}]}], "+", 
               RowBox[{"20", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], "2"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"49", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                  RowBox[{"66", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "3"]}]}], ")"}]}], "-", 
               RowBox[{"2", " ", 
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"61", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "6"]}], "+", 
                  RowBox[{"246", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "+", 
                  RowBox[{"305", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}], "+", 
                  RowBox[{"120", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "6"]}]}], ")"}]}]}], ")"}]}]}], ")"}]}],
          "-", 
         RowBox[{"4", " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "6"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"318", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False]}], "+", 
               RowBox[{"316", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"]}]}], ")"}]}], "+", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "4"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"226", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], " ", 
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False]}], "+", 
               RowBox[{"220", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "3"]}], "-", 
               RowBox[{"6", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "5"]}], "+", 
               RowBox[{"3", " ", 
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"583", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"]}], "+", 
                  RowBox[{"20", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "-", 
                  RowBox[{"423", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}]}], ")"}]}]}], ")"}]}], "-", 
            RowBox[{"3", " ", 
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{
                RowBox[{"-", 
                 SuperscriptBox[
                  RowBox[{"(", 
                   RowBox[{
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], "2"]}], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"9", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"]}], "-", 
                  RowBox[{"4", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "-", 
                  RowBox[{"49", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}]}], ")"}]}], "+", 
               RowBox[{"4", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], "2"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"15", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "6"]}], "+", 
                  RowBox[{"44", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "-", 
                  RowBox[{"15", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}]}], ")"}]}], "+", 
               RowBox[{"48", " ", 
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"2", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "6"], " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                  RowBox[{"7", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "3"]}], "+", 
                  RowBox[{"5", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "5"]}]}], ")"}]}]}], ")"}]}], "+", 
            RowBox[{"2", " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], " ", 
                SuperscriptBox[
                 RowBox[{"(", 
                  RowBox[{
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], "2"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"58", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"]}], "+", 
                  RowBox[{"85", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}]}], ")"}]}], "-", 
               RowBox[{"4", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], "2"], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"734", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                  RowBox[{"663", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "3"]}]}], ")"}]}], "+", 
               RowBox[{"4", " ", 
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{"194", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "6"]}], "+", 
                  RowBox[{"516", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "+", 
                  RowBox[{"481", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}], "+", 
                  RowBox[{"159", " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "6"]}]}], ")"}]}]}], ")"}]}]}], 
           ")"}]}]}], ")"}]}], ")"}], "/", 
     RowBox[{"(", 
      RowBox[{"2048", " ", 
       SuperscriptBox[
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Csc",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Csc,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"], " ", 
           SuperscriptBox[
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}], "2"]}], "-", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "2"], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], "-", 
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False]}], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}], ")"}]}]}], ")"}], "2"]}], 
      ")"}]}]}]}], "}"}]], "Output",
 CellChangeTimes->{3.650964756826634*^9, 3.6509657674333572`*^9}]
}, Closed]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ByteCount", "@", "%"}]], "Input",
 CellChangeTimes->{{3.650964428194868*^9, 3.650964467227248*^9}, 
   3.6509646896638117`*^9, 3.6509647439362717`*^9, {3.650966174483059*^9, 
   3.6509661779946003`*^9}}],

Cell[BoxData["164512"], "Output",
 CellChangeTimes->{3.650964457664413*^9, 3.650964635026227*^9, 
  3.650964699593638*^9, 3.6509661784891033`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ByteCount", "@", "%"}]], "Input",
 CellChangeTimes->{{3.650686490506562*^9, 3.650686494979177*^9}}],

Cell[BoxData["551760"], "Output",
 CellChangeTimes->{3.6507184070661793`*^9, 3.65078375430709*^9, 
  3.650964350320396*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ComponentValue", "[", 
  RowBox[{
   RowBox[{
    RowBox[{
     RowBox[{"\[ScriptCapitalF]1", "[", 
      RowBox[{
       RowBox[{"-", "a"}], ",", 
       RowBox[{"-", "b"}]}], "]"}], "//", 
     RowBox[{"ToBasis", "[", "BL3", "]"}]}], "//", "ComponentArray"}], ",", 
   "%"}], "]"}]], "Input",
 CellChangeTimes->{
  3.6506865137411337`*^9, {3.650966284405354*^9, 3.650966284936551*^9}, {
   3.650973216818635*^9, 3.650973230685018*^9}}],

Cell[BoxData["2621.13200000000006184563972055912017822266`9.43908880581268"], \
"Print",
 CellChangeTimes->{3.650723393124913*^9, 3.650786553420648*^9, 
  3.650968941791646*^9}],

Cell[BoxData[
 InterpretationBox[
  TagBox[
   FrameBox[GridBox[{
      {
       ItemBox[
        TagBox[
         RowBox[{"{", 
          RowBox[{
           RowBox[{"{", 
            RowBox[{
             RowBox[{
              InterpretationBox[
               StyleBox[GridBox[{
                  {"\[ScriptCapitalF]1", 
                   StyleBox[GridBox[{
                    {" ", " "},
                    {
                    StyleBox["0",
                    FontColor->RGBColor[1., 0., 0.]], 
                    StyleBox["0",
                    FontColor->RGBColor[1., 0., 0.]]}
                    },
                    GridBoxSpacings->{"Columns" -> {
                    Offset[0.], {
                    Offset[0.034999999999999996`]}, 
                    Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                    Offset[0.]}}, "RowsIndexed" -> {}}],
                    FontSize->Rational[39, 4]]}
                 },
                 
                 GridBoxAlignment->{
                  "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
                   "Rows" -> {{Center}}, "RowsIndexed" -> {}},
                 GridBoxSpacings->{"Columns" -> {
                    Offset[0.27999999999999997`], {
                    Offset[0.034999999999999996`]}, 
                    Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
                   "Rows" -> {
                    Offset[0.2], {
                    Offset[0.4]}, 
                    Offset[0.2]}, "RowsIndexed" -> {}}],
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[ScriptCapitalF]1[{0, -$CellContext`BL3}, {
                0, -$CellContext`BL3}],
               Editable->False], "\[Rule]", "0"}], ",", 
             RowBox[{
              InterpretationBox[
               StyleBox[GridBox[{
                  {"\[ScriptCapitalF]1", 
                   StyleBox[GridBox[{
                    {" ", " "},
                    {
                    StyleBox["0",
                    FontColor->RGBColor[1., 0., 0.]], 
                    TemplateBox[{"49"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}
                    },
                    GridBoxSpacings->{"Columns" -> {
                    Offset[0.], {
                    Offset[0.034999999999999996`]}, 
                    Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                    Offset[0.]}}, "RowsIndexed" -> {}}],
                    FontSize->Rational[39, 4]]}
                 },
                 
                 GridBoxAlignment->{
                  "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
                   "Rows" -> {{Center}}, "RowsIndexed" -> {}},
                 GridBoxSpacings->{"Columns" -> {
                    Offset[0.27999999999999997`], {
                    Offset[0.034999999999999996`]}, 
                    Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
                   "Rows" -> {
                    Offset[0.2], {
                    Offset[0.4]}, 
                    Offset[0.2]}, "RowsIndexed" -> {}}],
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[ScriptCapitalF]1[{0, -$CellContext`BL3}, {
                1, -$CellContext`BL3}],
               Editable->False], "\[Rule]", 
              RowBox[{"-", 
               FractionBox[
                RowBox[{
                 SuperscriptBox[
                  TemplateBox[{"1"},
                   "OutputSizeLimit`Skeleton",
                   DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                  "6"], " ", 
                 RowBox[{"(", 
                  TemplateBox[{"1"},
                   "OutputSizeLimit`Skeleton",
                   DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                  ")"}]}], 
                RowBox[{"2048", " ", 
                 SuperscriptBox[
                  TemplateBox[{"1"},
                   "OutputSizeLimit`Skeleton",
                   DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                  "2"]}]]}]}], ",", 
             RowBox[{
              InterpretationBox[
               StyleBox[GridBox[{
                  {"\[ScriptCapitalF]1", 
                   StyleBox[GridBox[{
                    {" ", " "},
                    {
                    StyleBox["0",
                    FontColor->RGBColor[1., 0., 0.]], 
                    StyleBox["2",
                    FontColor->RGBColor[1., 0., 0.]]}
                    },
                    GridBoxSpacings->{"Columns" -> {
                    Offset[0.], {
                    Offset[0.034999999999999996`]}, 
                    Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                    Offset[0.]}}, "RowsIndexed" -> {}}],
                    FontSize->Rational[39, 4]]}
                 },
                 
                 GridBoxAlignment->{
                  "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
                   "Rows" -> {{Center}}, "RowsIndexed" -> {}},
                 GridBoxSpacings->{"Columns" -> {
                    Offset[0.27999999999999997`], {
                    Offset[0.034999999999999996`]}, 
                    Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, 
                   "Rows" -> {
                    Offset[0.2], {
                    Offset[0.4]}, 
                    Offset[0.2]}, "RowsIndexed" -> {}}],
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[ScriptCapitalF]1[{0, -$CellContext`BL3}, {
                2, -$CellContext`BL3}],
               Editable->False], "\[Rule]", 
              FractionBox[
               RowBox[{
                RowBox[{
                 InterpretationBox[
                  StyleBox["Cot",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  Cot,
                  Editable->False], "[", 
                 InterpretationBox[
                  StyleBox["\[Theta]",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`\[Theta][],
                  Editable->False], "]"}], " ", 
                SuperscriptBox[
                 TemplateBox[{"1"},
                  "OutputSizeLimit`Skeleton",
                  DisplayFunction->(FrameBox[
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                 "4"], " ", 
                RowBox[{"(", 
                 TemplateBox[{"1"},
                  "OutputSizeLimit`Skeleton",
                  DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                 ")"}], " ", 
                RowBox[{"(", 
                 TemplateBox[{"1"},
                  "OutputSizeLimit`Skeleton",
                  DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                 ")"}]}], 
               RowBox[{"512", " ", 
                SuperscriptBox[
                 RowBox[{"(", 
                  RowBox[{
                   TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                   "-", 
                   TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}],
                   ")"}], "2"]}]]}]}], "}"}], ",", 
           RowBox[{"{", 
            TemplateBox[{"1"},
             "OutputSizeLimit`Skeleton",
             DisplayFunction->(FrameBox[
               
               RowBox[{
                "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
               Background -> GrayLevel[0.75], 
               BaseStyle -> {
                "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                 ShowStringCharacters -> False}, BaselinePosition -> Baseline,
                ContentPadding -> False, FrameMargins -> 1, FrameStyle -> 
               GrayLevel[0.75], RoundingRadius -> 7]& )], "}"}], ",", 
           RowBox[{"{", 
            TemplateBox[{"1"},
             "OutputSizeLimit`Skeleton",
             DisplayFunction->(FrameBox[
               
               RowBox[{
                "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
               Background -> GrayLevel[0.75], 
               BaseStyle -> {
                "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                 ShowStringCharacters -> False}, BaselinePosition -> Baseline,
                ContentPadding -> False, FrameMargins -> 1, FrameStyle -> 
               GrayLevel[0.75], RoundingRadius -> 7]& )], "}"}]}], "}"}],
         Short[#, 5]& ],
        BaseStyle->{Deployed -> False},
        StripOnInput->False]},
      {GridBox[{
         {
          TagBox[
           TooltipBox[
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource[
                "FEStrings", "sizeBriefExplanation"], StandardForm],
               ImageSizeCache->{60., {2., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarCategory",
             StripOnInput->False],
            StyleBox[
             DynamicBox[
              ToBoxes[
               FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"], 
               StandardForm]], DynamicUpdating -> True, StripOnInput -> 
             False]],
           Annotation[#, 
            Style[
             Dynamic[
              FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"]], 
             DynamicUpdating -> True], "Tooltip"]& ], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm],
               ImageSizeCache->{54., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 121, 1193086325898339901, 5/2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm],
               ImageSizeCache->{61., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm],
               ImageSizeCache->{61., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 121, 1193086325898339901, 5 2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm],
               ImageSizeCache->{45., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 121, 1193086325898339901, Infinity],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm],
               ImageSizeCache->{82., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
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                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                 ")"}]}], "-", 
               RowBox[{"8", " ", 
                RowBox[{"(", 
                 TemplateBox[{"1"},
                  "OutputSizeLimit`Skeleton",
                  DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                 ")"}], " ", 
                RowBox[{"(", 
                 TemplateBox[{"1"},
                  "OutputSizeLimit`Skeleton",
                  DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                 ")"}]}]}], ")"}]}], ")"}], "/", 
           RowBox[{"(", 
            RowBox[{"2048", " ", 
             SuperscriptBox[
              RowBox[{"(", 
               RowBox[{
                RowBox[{
                 SuperscriptBox[
                  RowBox[{
                   InterpretationBox[
                    StyleBox["Csc",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    Csc,
                    Editable->False], "[", 
                   InterpretationBox[
                    StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`\[Theta][],
                    Editable->False], "]"}], "2"], " ", 
                 SuperscriptBox[
                  RowBox[{"(", 
                   RowBox[{
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], "2"]}], "-", 
                RowBox[{
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"], " ", 
                 RowBox[{"(", 
                  RowBox[{
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "2"], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "-", 
                   RowBox[{"2", " ", 
                    InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False], " ", 
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}]}]}], ")"}], "3"]}], 
            ")"}]}], "\[Equal]", "0"}],
         Short[#, 320]& ],
        BaseStyle->{Deployed -> False},
        StripOnInput->False]},
      {GridBox[{
         {
          TagBox[
           TooltipBox[
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource[
                "FEStrings", "sizeBriefExplanation"], StandardForm],
               ImageSizeCache->{60., {2., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarCategory",
             StripOnInput->False],
            StyleBox[
             DynamicBox[
              ToBoxes[
               FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"], 
               StandardForm]], DynamicUpdating -> True, StripOnInput -> 
             False]],
           Annotation[#, 
            Style[
             Dynamic[
              FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"]], 
             DynamicUpdating -> True], "Tooltip"]& ], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm],
               ImageSizeCache->{54., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm],
               ImageSizeCache->{54., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 124, 19639830399607891517, 320/2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm],
               ImageSizeCache->{61., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm],
               ImageSizeCache->{61., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 124, 19639830399607891517, 320 2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm],
               ImageSizeCache->{45., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 124, 19639830399607891517, Infinity],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm],
               ImageSizeCache->{82., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           ButtonFunction:>FrontEndExecute[{
              FrontEnd`SetOptions[
              FrontEnd`$FrontEnd, 
               FrontEnd`PreferencesSettings -> {"Page" -> "Evaluation"}], 
              FrontEnd`FrontEndToken["PreferencesDialog"]}],
           Evaluator->None,
           Method->"Preemptive"]}
        },
        AutoDelete->False,
        FrameStyle->GrayLevel[0.85],
        GridBoxDividers->{"Columns" -> {False, {True}}},
        GridBoxItemSize->{"Columns" -> {{Automatic}}, "Rows" -> {{Automatic}}},
        GridBoxSpacings->{"Columns" -> {{2}}}]}
     },
     DefaultBaseStyle->"Column",
     GridBoxAlignment->{
      "Columns" -> {{Left}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
       "RowsIndexed" -> {}},
     GridBoxDividers->{
      "Columns" -> {{False}}, "ColumnsIndexed" -> {}, "Rows" -> {{False}}, 
       "RowsIndexed" -> {}},
     GridBoxItemSize->{
      "Columns" -> {{Automatic}}, "ColumnsIndexed" -> {}, "Rows" -> {{1.}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.5599999999999999]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], 
         Offset[1.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    Background->RGBColor[0.9657, 0.9753, 0.9802],
    FrameMargins->{{12, 12}, {0, 15}},
    FrameStyle->GrayLevel[0.85],
    RoundingRadius->5,
    StripOnInput->False],
   Deploy,
   DefaultBaseStyle->"Deploy"],
  Out[124]]], "Output",
 CellChangeTimes->{3.650763503428791*^9, 3.650802950216161*^9, 
  3.6509869904279757`*^9, 3.651002588768044*^9}]
}, Closed]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ByteCount", "@", "%"}]], "Input",
 CellChangeTimes->{{3.6510268046943197`*^9, 3.651026807764565*^9}}],

Cell[BoxData["458632"], "Output",
 CellChangeTimes->{3.651026808134121*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{"Integrate", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"\[ScriptCapitalF]1", "[", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{"1", ",", 
        RowBox[{"-", "BL3"}]}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{"0", ",", 
        RowBox[{"-", "BL3"}]}], "}"}]}], "]"}], "//", "ToValues"}], ",", 
   RowBox[{"r", "[", "]"}]}], "]"}]], "Input"],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"Integrate", "[", 
    RowBox[{
     RowBox[{"x", "[", 
      RowBox[{"[", 
       RowBox[{"2", ",", "1"}], "]"}], "]"}], ",", 
     RowBox[{"r", "[", "]"}]}], "]"}], "\[IndentingNewLine]", 
   RowBox[{"\[Omega]", "=", 
    RowBox[{
     RowBox[{"-", "2"}], " ", 
     RowBox[{"(", 
      RowBox[{"%", "+", 
       RowBox[{"Integrate", "[", 
        RowBox[{
         RowBox[{
          RowBox[{"x", "[", 
           RowBox[{"[", 
            RowBox[{"3", ",", "1"}], "]"}], "]"}], "-", 
          RowBox[{
           SubscriptBox["\[PartialD]", 
            RowBox[{"\[Theta]", "[", "]"}]], "%"}]}], ",", 
         RowBox[{"\[Theta]", "[", "]"}]}], "]"}]}], ")"}]}]}]}], 
  "]"}]], "Input"],

Cell["\<\
This is near impossible to be solved, therefore I resorted to inspection of \
the matrices, which proved to be quite efficient in this case. Perhaps this \
is the main advantage of Iwasawa decomposition?\
\>", "Text",
 CellChangeTimes->{{3.6492669711867847`*^9, 3.649267039388131*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Solve", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"Simplify", "[", 
     RowBox[{"Mtrans", "\[Equal]", "UMU"}], "]"}], "&&", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"\[Phi]1", ",", "\[Chi]1", ",", "\[Psi]1", ",", "\[Sigma]1"}], 
      "}"}], "\[Element]", "Reals"}], " ", "&&", 
    RowBox[{"0", "\[LessEqual]", 
     RowBox[{"\[Theta]", "[", "]"}], "\[LessEqual]", "Pi"}], "&&", 
    RowBox[{"0", "<", 
     RowBox[{"r", "[", "]"}]}]}], ",", 
   RowBox[{"{", 
    RowBox[{"\[Phi]1", ",", "\[Chi]1", ",", "\[Psi]1", ",", "\[Sigma]1"}], 
    "}"}], ",", "Complexes"}], "]"}]], "Input",
 CellChangeTimes->{{3.6490881181208467`*^9, 3.649088240725319*^9}}],

Cell[BoxData["$Aborted"], "Output",
 CellChangeTimes->{3.649091433518154*^9}]
}, Open  ]]
}, Open  ]]
}, Open  ]],

Cell[CellGroupData[{

Cell[TextData[StyleBox["Calculation in terms of forms (new xTerior!)", \
"Section"]], "Subsection",
 CellChangeTimes->{{3.653287966305152*^9, 3.653287985681655*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"UseDimensionStart", "[", "]"}], " ", 
  RowBox[{"(*", 
   RowBox[{
   "Forms", " ", "of", " ", "degree", " ", "higher", " ", "than", " ", "the", 
    " ", "dimension", " ", "will", " ", "be", " ", "set", " ", "to", " ", 
    "zero"}], " ", "*)"}]}]], "Input",
 CellChangeTimes->{{3.653313724929122*^9, 3.653313762088653*^9}}],

Cell[BoxData[
 RowBox[{"DefDiffForm", "[", 
  RowBox[{"\[ScriptCapitalF]1", ",", "M3", ",", "2"}], "]"}]], "Input",
 CellChangeTimes->{{3.65355114161252*^9, 3.653551154046583*^9}, {
  3.653551221879201*^9, 3.653551224360964*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Diff", "@", "\[Chi]"}], "//", "Simplification"}]], "Input",
 CellChangeTimes->{{3.6533128461721907`*^9, 3.653312849103231*^9}, {
  3.6533133156705017`*^9, 3.653313319044098*^9}}],

Cell[BoxData["1.0180000000000000159872115546022541821`6.028347691280364"], \
"Print",
 CellChangeTimes->{3.65484233225233*^9}],

Cell[BoxData[
 FractionBox[
  RowBox[{
   InterpretationBox[
    StyleBox["q",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Charge,
    Editable->False], " ", 
   InterpretationBox[
    StyleBox["a",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Rotation,
    Editable->False], " ", 
   RowBox[{
    InterpretationBox[
     StyleBox["Sin",
      ShowAutoStyles->False,
      AutoSpacing->False],
     Sin,
     Editable->False], "[", 
    InterpretationBox[
     StyleBox["\[Theta]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[Theta][],
     Editable->False], "]"}], " ", 
   RowBox[{"(", 
    RowBox[{
     RowBox[{"8", " ", 
      RowBox[{
       InterpretationBox[
        StyleBox["Cos",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Cos,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], " ", 
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`\[Theta][], xAct`xTensor`PD],
       Editable->False], " ", 
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False], " ", 
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "2"]}], ")"}]}], "+", 
     RowBox[{"2", " ", 
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`r[], xAct`xTensor`PD],
       Editable->False], " ", 
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], "+", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False]}], "]"}]}], "-", 
        RowBox[{"2", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}]}], ")"}], " ", 
      RowBox[{
       InterpretationBox[
        StyleBox["Sin",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Sin,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}]}]}], ")"}]}], 
  SuperscriptBox[
   RowBox[{"(", 
    RowBox[{
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "2"], "+", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], " ", 
      RowBox[{
       InterpretationBox[
        StyleBox["Cos",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Cos,
        Editable->False], "[", 
       RowBox[{"2", " ", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False]}], "]"}]}], "+", 
     RowBox[{"2", " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}]}], ")"}], "2"]]], "Output",
 CellChangeTimes->{3.6533128498372107`*^9, 3.653313328690826*^9, 
  3.653370750092393*^9, 3.6535630352572927`*^9, 3.6536574960701847`*^9, 
  3.6537317504675703`*^9, 3.653886968231031*^9, 3.65401038809389*^9, 
  3.654153613589972*^9, 3.6545023113157177`*^9, 3.6546935392447653`*^9, 
  3.654761764385261*^9, 3.654842332307613*^9}]
}, Open  ]],

Cell["\<\
Check correctness of my understanding of the notation in xTerior\
\>", "Text",
 CellChangeTimes->{{3.653321250853109*^9, 3.653321271069422*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplification", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"(", 
     RowBox[{
      RowBox[{
       RowBox[{
        RowBox[{
         RowBox[{
          RowBox[{
           RowBox[{
            RowBox[{"2", 
             SuperscriptBox[
              RowBox[{"(", 
               FractionBox[
                SuperscriptBox["R", "2"], 
                RowBox[{"\[CapitalSigma]", " ", 
                 SuperscriptBox[
                  RowBox[{"Sin", "[", 
                   RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]], ")"}], 
              "2"], 
             RowBox[{"ExpandHodgeDual", "[", 
              RowBox[{
               RowBox[{
                RowBox[{"Hodge", "[", "g3", "]"}], "[", 
                RowBox[{
                 RowBox[{"Diff", "@", "\[Sigma]"}], "-", 
                 RowBox[{"2", "\[Chi]", " ", 
                  RowBox[{"Diff", "@", "\[Psi]"}]}]}], "]"}], ",", 
               RowBox[{"dx", "[", "M3", "]"}], ",", "g3"}], "]"}]}], "/.", 
            RowBox[{"epsilonToetaDown", "[", 
             RowBox[{"g3", ",", "BL3"}], "]"}]}], "//", 
           RowBox[{"SeparateMetric", "[", "]"}]}], "//", " ", 
          RowBox[{"ToBasis", "[", "BL3", "]"}]}], "//", "TraceBasisDummy"}], "//",
         "ToValues"}], "//", "Simplify\[CapitalSigma]"}], "//", 
      "FullSimplify"}], ")"}], "\[Equal]", 
    RowBox[{"Diff", "[", 
     RowBox[{"\[Omega]bar", " ", 
      RowBox[{
       RowBox[{"dx", "[", "M3", "]"}], "[", 
       RowBox[{"{", 
        RowBox[{"0", ",", "BL3"}], "}"}], "]"}]}], "]"}]}], "//", 
   "ToValues"}], "]"}]], "Input",
 CellChangeTimes->{{3.653312041774815*^9, 3.653312051496896*^9}, {
   3.653312083512113*^9, 3.653312088758224*^9}, {3.653312746282673*^9, 
   3.653312761740038*^9}, {3.6533168482571783`*^9, 3.653316895261005*^9}, {
   3.653317979039678*^9, 3.653318019899873*^9}, {3.6533180610358963`*^9, 
   3.653318079096219*^9}, {3.653318122193069*^9, 3.653318204457614*^9}, {
   3.6533186503962097`*^9, 3.6533187140192747`*^9}, {3.653320975359709*^9, 
   3.653320990497816*^9}, {3.653321172039329*^9, 3.653321186093924*^9}, {
   3.653321227473201*^9, 3.653321237699601*^9}, {3.653321465473547*^9, 
   3.6533214698913937`*^9}, {3.653321710559456*^9, 3.6533217115341063`*^9}, {
   3.653322819829588*^9, 3.653322826142097*^9}, {3.65332291796633*^9, 
   3.653322920856072*^9}, 3.6533234993685827`*^9, {3.653324304008511*^9, 
   3.653324349512206*^9}, {3.653324547212254*^9, 3.653324549059569*^9}, {
   3.653325064281515*^9, 3.6533250902726393`*^9}, {3.653325141542574*^9, 
   3.653325170010713*^9}, {3.6533271327020063`*^9, 3.653327141111857*^9}, {
   3.653379111649807*^9, 3.653379113114881*^9}, {3.653379588036173*^9, 
   3.6533795889638033`*^9}, {3.653379803245566*^9, 3.653379805190571*^9}}],

Cell[BoxData["134.13100000000000022737367544323205947876`8.148129075717636"], \
"Print",
 CellChangeTimes->{3.653318211734871*^9, 3.653321107962158*^9, 
  3.653321433554338*^9, 3.6533216757236156`*^9, 3.653321922150131*^9, 
  3.6533228643652573`*^9, 3.6533230436559353`*^9, 3.653323673050252*^9, 
  3.6533245157428427`*^9, 3.6533246953260717`*^9, 3.6533260443386087`*^9, 
  3.6533272099748783`*^9, 3.653370822864505*^9, 3.653379184962954*^9, 
  3.653379885687204*^9, 3.653563181403277*^9, 3.6536576263252783`*^9, 
  3.653731887776676*^9, 3.653887095103694*^9, 3.653995007448779*^9, 
  3.6540105370595493`*^9, 3.654064149181274*^9, 3.654153748787887*^9, 
  3.654502444979354*^9, 3.6546936843862457`*^9, 3.6547619059190283`*^9, 
  3.6548424678840218`*^9}],

Cell[BoxData["True"], "Output",
 CellChangeTimes->{
  3.6533120563044233`*^9, 3.653312814127892*^9, {3.6533168503368807`*^9, 
   3.65331689574089*^9}, {3.653317981508368*^9, 3.6533180205262012`*^9}, {
   3.653318073245389*^9, 3.653318079786593*^9}, {3.653318131165536*^9, 
   3.653318149583638*^9}, {3.653318181527452*^9, 3.6533182118493147`*^9}, 
   3.6533211080725317`*^9, 3.6533214336330976`*^9, 3.653321675783072*^9, 
   3.653321922209601*^9, 3.6533228650685062`*^9, 3.653323043765911*^9, 
   3.653323673211339*^9, 3.653324515814927*^9, 3.653324695386354*^9, 
   3.653326044412641*^9, 3.653327210033235*^9, 3.653370822933505*^9, 
   3.6533791850361853`*^9, 3.653379885740519*^9, 3.65356318146877*^9, 
   3.6536576264115553`*^9, 3.6537318877909*^9, 3.653887095138101*^9, 
   3.653995007478386*^9, 3.6540105370822573`*^9, 3.654064149193633*^9, 
   3.65415374880157*^9, 3.654502445026472*^9, 3.65469368444912*^9, 
   3.6547619059331217`*^9, 3.6548424679452343`*^9}]
}, Open  ]],

Cell["No result after an hour! Must do it by hand.", "Text",
 CellChangeTimes->{{3.653386467030648*^9, 3.65338648000762*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"FindPotential", "[", 
   RowBox[{
    RowBox[{"(", 
     RowBox[{
      RowBox[{
       RowBox[{
        RowBox[{
         RowBox[{
          RowBox[{
           RowBox[{
            RowBox[{"2", " ", 
             RowBox[{
              RowBox[{"(", 
               RowBox[{
                RowBox[{"R", "^", "2"}], "/", 
                RowBox[{"(", 
                 RowBox[{"\[CapitalSigma]", " ", 
                  RowBox[{
                   RowBox[{"Sin", "[", 
                    RowBox[{"\[Theta]", "[", "]"}], "]"}], "^", "2"}]}], 
                 ")"}]}], ")"}], "^", "2"}], " ", 
             RowBox[{"ExpandHodgeDual", "[", 
              RowBox[{
               RowBox[{
                RowBox[{"Hodge", "[", "g3", "]"}], "[", 
                RowBox[{
                 RowBox[{"Diff", "@", "\[Sigma]"}], "-", 
                 RowBox[{"2", " ", "\[Chi]", " ", 
                  RowBox[{"Diff", "@", "\[Psi]"}]}]}], "]"}], ",", 
               RowBox[{"dx", "[", "M3", "]"}], ",", "g3"}], "]"}]}], "/.", 
            RowBox[{"epsilonToetaDown", "[", 
             RowBox[{"g3", ",", "BL3"}], "]"}]}], "//", 
           RowBox[{"SeparateMetric", "[", "]"}]}], "//", 
          RowBox[{"ToBasis", "[", "BL3", "]"}]}], "//", "TraceBasisDummy"}], "//",
         "ToValues"}], "//", "Simplify\[CapitalSigma]"}], "//", 
      "FullSimplify"}], ")"}], ",", 
    RowBox[{"{", 
     RowBox[{"0", ",", "0", ",", "0"}], "}"}], ",", "BL3"}], "]"}], 
  " "}]], "Input",
 CellChangeTimes->{{3.653379951335247*^9, 3.653379955330055*^9}, {
  3.653379996099905*^9, 3.653380014807508*^9}, {3.6533864525592947`*^9, 
  3.653386459108676*^9}}],

Cell[BoxData["$Aborted"], "Output",
 CellChangeTimes->{3.653386447955467*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"FullSimplify", "[", 
  RowBox[{
   RowBox[{"Simplification", "@", 
    RowBox[{"Diff", "@", "\[Sigma]"}]}], "\[Equal]", 
   RowBox[{"(", 
    RowBox[{
     RowBox[{
      RowBox[{
       RowBox[{
        RowBox[{"d\[Sigma]", "[", 
         RowBox[{"{", 
          RowBox[{"1", ",", 
           RowBox[{"-", "BL3"}]}], "}"}], "]"}], " ", 
        RowBox[{"Diff", "@", 
         RowBox[{"r", "[", "]"}]}]}], "+", 
       RowBox[{
        RowBox[{"d\[Sigma]", "[", 
         RowBox[{"{", 
          RowBox[{"2", ",", 
           RowBox[{"-", "BL3"}]}], "}"}], "]"}], " ", 
        RowBox[{"Diff", "@", 
         RowBox[{"\[Theta]", "[", "]"}]}]}]}], "//", "ToValues"}], "//", 
     "Simplification"}], ")"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6542449841153708`*^9, 3.65424502524778*^9}, {
  3.654245057105117*^9, 3.6542450582572002`*^9}, {3.654245114140009*^9, 
  3.654245136954577*^9}}],

Cell[BoxData["21.1969999999999991757704265182837843895`7.346874313093303"], \
"Print",
 CellChangeTimes->{3.654245068232716*^9, 3.654245160720089*^9, 
  3.654693706276229*^9, 3.6547619267463417`*^9, 3.654842489291216*^9}],

Cell[BoxData["True"], "Output",
 CellChangeTimes->{{3.6542450150316772`*^9, 3.6542450683220778`*^9}, 
   3.654245160795375*^9, 3.654693706333852*^9, 3.654761926759244*^9, 
   3.654842489346562*^9}]
}, Open  ]],

Cell["Fails spectacularly...", "Text",
 CellChangeTimes->{{3.654251015089978*^9, 3.654251025299588*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"FindPotential", "[", 
  RowBox[{
   RowBox[{
    RowBox[{
     RowBox[{
      RowBox[{
       RowBox[{"d\[Sigma]", "[", 
        RowBox[{"{", 
         RowBox[{"1", ",", 
          RowBox[{"-", "BL3"}]}], "}"}], "]"}], 
       RowBox[{"Diff", "@", 
        RowBox[{"r", "[", "]"}]}]}], " ", "+", " ", 
      RowBox[{
       RowBox[{"d\[Sigma]", "[", 
        RowBox[{"{", 
         RowBox[{"2", ",", 
          RowBox[{"-", "BL3"}]}], "}"}], "]"}], " ", 
       RowBox[{"Diff", "@", 
        RowBox[{"\[Theta]", "[", "]"}]}]}]}], "//", "ToValues"}], "//", 
    "Simplification"}], ",", 
   RowBox[{"{", 
    RowBox[{"0", ",", "0", ",", "0"}], "}"}], ",", "BL3"}], "]"}]], "Input",
 CellChangeTimes->{{3.654243752362618*^9, 3.654243761738329*^9}, {
  3.6542440644680767`*^9, 3.654244107295155*^9}, {3.6542447357718573`*^9, 
  3.6542447386599493`*^9}, {3.654244775465851*^9, 3.65424483014887*^9}, {
  3.6542449381442833`*^9, 3.654244940512391*^9}}],

Cell[BoxData["2644.56300000000010186340659856796264648438`9.442953830721397"],\
 "Print",
 CellChangeTimes->{3.654247827258328*^9}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   SubsuperscriptBox["\[Integral]", "0", "1"], 
   RowBox[{
    RowBox[{"-", 
     FractionBox[
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "5"], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         RowBox[{"xAct`xTerior`Private`t", " ", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False]}], "]"}], "3"], " ", 
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Sin",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Sin,
          Editable->False], "[", 
         RowBox[{"xAct`xTerior`Private`t", " ", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False]}], "]"}], "4"]}], 
      SuperscriptBox[
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            RowBox[{"xAct`xTerior`Private`t", " ", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False]}], "]"}], "2"]}], "+", 
         RowBox[{
          SuperscriptBox["xAct`xTerior`Private`t", "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}]}], ")"}], "3"]]}], 
    RowBox[{"\[DifferentialD]", "xAct`xTerior`Private`t"}]}]}], "+", 
  RowBox[{
   SubsuperscriptBox["\[Integral]", "0", "1"], 
   RowBox[{
    RowBox[{"(", 
     RowBox[{
      RowBox[{"(", 
       RowBox[{"2", " ", 
        InterpretationBox[
         StyleBox["m",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Mass,
         Editable->False], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "5"], " ", "xAct`xTerior`Private`t", " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          RowBox[{"xAct`xTerior`Private`t", " ", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False]}], "]"}], "3"], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "2"], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Sin",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Sin,
           Editable->False], "[", 
          RowBox[{"xAct`xTerior`Private`t", " ", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False]}], "]"}], "4"]}], ")"}], "/", 
      SuperscriptBox[
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            RowBox[{"xAct`xTerior`Private`t", " ", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False]}], "]"}], "2"]}], "+", 
         RowBox[{
          SuperscriptBox["xAct`xTerior`Private`t", "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}]}], ")"}], "3"]}], ")"}], 
    RowBox[{"\[DifferentialD]", "xAct`xTerior`Private`t"}]}]}], "+", 
  RowBox[{
   SubsuperscriptBox["\[Integral]", "0", "1"], 
   RowBox[{
    RowBox[{"(", 
     RowBox[{
      RowBox[{"(", 
       RowBox[{"3", " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "2"], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "3"], " ", 
        SuperscriptBox["xAct`xTerior`Private`t", "2"], " ", 
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         RowBox[{"xAct`xTerior`Private`t", " ", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False]}], "]"}], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "3"], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Sin",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Sin,
           Editable->False], "[", 
          RowBox[{"xAct`xTerior`Private`t", " ", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False]}], "]"}], "4"]}], ")"}], "/", 
      SuperscriptBox[
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            RowBox[{"xAct`xTerior`Private`t", " ", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False]}], "]"}], "2"]}], "+", 
         RowBox[{
          SuperscriptBox["xAct`xTerior`Private`t", "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}]}], ")"}], "3"]}], ")"}], 
    RowBox[{"\[DifferentialD]", "xAct`xTerior`Private`t"}]}]}], "+", 
  RowBox[{
   SubsuperscriptBox["\[Integral]", "0", "1"], 
   RowBox[{
    RowBox[{"(", 
     RowBox[{
      RowBox[{"(", 
       RowBox[{"2", " ", 
        InterpretationBox[
         StyleBox["m",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Mass,
         Editable->False], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "3"], " ", 
        SuperscriptBox["xAct`xTerior`Private`t", "3"], " ", 
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         RowBox[{"xAct`xTerior`Private`t", " ", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False]}], "]"}], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "4"], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Sin",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Sin,
           Editable->False], "[", 
          RowBox[{"xAct`xTerior`Private`t", " ", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False]}], "]"}], "4"]}], ")"}], "/", 
      SuperscriptBox[
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            RowBox[{"xAct`xTerior`Private`t", " ", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False]}], "]"}], "2"]}], "+", 
         RowBox[{
          SuperscriptBox["xAct`xTerior`Private`t", "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}]}], ")"}], "3"]}], ")"}], 
    RowBox[{"\[DifferentialD]", "xAct`xTerior`Private`t"}]}]}], "+", 
  RowBox[{
   SubsuperscriptBox["\[Integral]", "0", "1"], 
   RowBox[{
    RowBox[{"-", 
     FractionBox[
      RowBox[{
       InterpretationBox[
        StyleBox["m",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Mass,
        Editable->False], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "7"], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         RowBox[{"xAct`xTerior`Private`t", " ", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False]}], "]"}], "4"], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Sin",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Sin,
          Editable->False], "[", 
         RowBox[{"xAct`xTerior`Private`t", " ", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False]}], "]"}], "3"], " ", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False]}], 
      SuperscriptBox[
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            RowBox[{"xAct`xTerior`Private`t", " ", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False]}], "]"}], "2"]}], "+", 
         RowBox[{
          SuperscriptBox["xAct`xTerior`Private`t", "2"], " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}]}], ")"}], "3"]]}], 
    RowBox[{"\[DifferentialD]", "xAct`xTerior`Private`t"}]}]}], "+", 
  RowBox[{
   SubsuperscriptBox["\[Integral]", "0", "1"], 
   RowBox[{
    RowBox[{"-", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{"(", 
        RowBox[{"7", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "5"], " ", "xAct`xTerior`Private`t", " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"xAct`xTerior`Private`t", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], "2"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Sin",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Sin,
            Editable->False], "[", 
           RowBox[{"xAct`xTerior`Private`t", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], "3"], " ", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False]}], ")"}], "/", 
       RowBox[{"(", 
        RowBox[{"2", " ", 
         SuperscriptBox[
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], " ", 
             SuperscriptBox[
              RowBox[{
               InterpretationBox[
                StyleBox["Cos",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               RowBox[{"xAct`xTerior`Private`t", " ", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False]}], "]"}], "2"]}], "+", 
            RowBox[{
             SuperscriptBox["xAct`xTerior`Private`t", "2"], " ", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}]}], ")"}], "3"]}], ")"}]}], ")"}]}], 
    RowBox[{"\[DifferentialD]", "xAct`xTerior`Private`t"}]}]}], "+", 
  RowBox[{
   SubsuperscriptBox["\[Integral]", "0", "1"], 
   RowBox[{
    RowBox[{"-", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{"(", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "5"], " ", "xAct`xTerior`Private`t", " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"xAct`xTerior`Private`t", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}], "2"], " ", 
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          RowBox[{"2", " ", "xAct`xTerior`Private`t", " ", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False]}], "]"}], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Sin",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Sin,
            Editable->False], "[", 
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              Editable->False], "2"], "-", 
            RowBox[{"2", " ", 
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False]}], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}], ")"}]}]}], ")"}], "2"]}], ")"}]}], 
   ")"}]}]], "Output",
 CellChangeTimes->{3.653409140865007*^9, 3.653409592965419*^9, 
  3.653416177078158*^9, 3.653419224922595*^9, 3.653464134740465*^9, 
  3.653470132605711*^9, 3.6535691942881107`*^9, 3.653598605044993*^9, 
  3.653599298561507*^9, 3.6536453673958797`*^9, 3.653662245051779*^9, 
  3.653723781688135*^9, 3.6537374211688623`*^9, 3.653898285557724*^9, 
  3.653997635321123*^9, 3.6540163982065697`*^9, 3.654069961364299*^9, 
  3.654159396970015*^9, 3.654503403994338*^9, 3.65451637663512*^9, 
  3.654699324956935*^9, 3.6548481115156717`*^9, 3.654901488975885*^9}]
}, Closed]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ByteCount", "@", "%"}]], "Input",
 CellChangeTimes->{{3.653420817968051*^9, 3.653420821047958*^9}}],

Cell[BoxData["152112"], "Output",
 CellChangeTimes->{3.6534208215449123`*^9, 3.653470134161281*^9, 
  3.6535691948697033`*^9, 3.653645367863953*^9, 3.653662245408959*^9, 
  3.653723792329776*^9, 3.6537377586740093`*^9, 3.65389828583442*^9, 
  3.653997635436672*^9, 3.654016398589588*^9, 3.654069961662462*^9, 
  3.654159397725585*^9, 3.654503404187611*^9, 3.654516376869203*^9, 
  3.6546993254515877`*^9, 3.654848111888124*^9, 3.6549014892015457`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"\[ScriptCapitalF]1", "=", 
  RowBox[{"Simplification", "@", "%%"}]}]], "Input",
 CellChangeTimes->{{3.653420829297309*^9, 3.6534208351945667`*^9}, {
  3.653423438085803*^9, 3.653423440441745*^9}, {3.653551249899416*^9, 
  3.653551254040823*^9}}],

Cell[BoxData["597.07799999999997453414835035800933837891`8.796630982695163"], \
"Print",
 CellChangeTimes->{3.6537402549644213`*^9, 3.653900693637068*^9, 
  3.653998734982147*^9, 3.654018906542282*^9, 3.654072378897097*^9, 
  3.654161925595253*^9, 3.654509070956698*^9, 3.654518689109045*^9, 
  3.65470164341337*^9, 3.654850494190598*^9, 3.654902076217057*^9}],

Cell[BoxData[
 RowBox[{"-", 
  RowBox[{"(", 
   RowBox[{
    RowBox[{"(", 
     RowBox[{
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Csc",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Csc,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "4"], " ", 
      SuperscriptBox[
       RowBox[{"(", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], "+", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{"2", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}]}], ")"}], "2"], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         RowBox[{"(", 
          RowBox[{
           RowBox[{"256", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "3"], " ", 
            InterpretationBox[
             StyleBox[
              SubscriptBox["B", "0"],
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`MField,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "4"]}], "+", 
           RowBox[{"80", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "5"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "3"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "4"]}], "+", 
           RowBox[{"256", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "5"]}], "+", 
           RowBox[{"768", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "5"]}], "+", 
           RowBox[{"46", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "4"], " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "4"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "5"]}], "-", 
           RowBox[{"256", " ", 
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox[
              SubscriptBox["B", "0"],
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`MField,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "6"]}], "+", 
           RowBox[{"32", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "3"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "3"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "6"]}], "+", 
           RowBox[{"768", " ", 
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "3"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "6"]}], "+", 
           RowBox[{"84", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "4"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "7"]}], "+", 
           RowBox[{"304", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], "3"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "4"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "7"]}], "+", 
           RowBox[{"80", " ", 
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "3"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "8"]}], "+", 
           RowBox[{"86", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "4"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "9"]}], "+", 
           RowBox[{"3", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "4"], " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "4"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "5"], " ", 
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             RowBox[{"6", " ", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False]}], "]"}]}], "+", 
           RowBox[{"6", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "4"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "7"], " ", 
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             RowBox[{"6", " ", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False]}], "]"}]}], "+", 
           RowBox[{"3", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "4"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "9"], " ", 
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             RowBox[{"6", " ", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False]}], "]"}]}], "+", 
           RowBox[{"768", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "3"], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           RowBox[{"1152", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "4"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "3"], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           RowBox[{"42", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "6"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "4"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "3"], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           RowBox[{"960", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "3"], " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "3"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "4"], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           RowBox[{"1152", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "5"], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           RowBox[{"108", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "4"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "4"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "5"], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           RowBox[{"408", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "4"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "5"], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           RowBox[{"960", " ", 
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "3"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "6"], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           RowBox[{"18", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "4"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "7"], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           RowBox[{"216", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "4"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "7"], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           RowBox[{"3", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "6"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox[
               SubscriptBox["B", "0"],
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`MField,
              Editable->False], "4"], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "3"], " ", 
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             RowBox[{"6", " ", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False]}], "]"}], " ", 
            InterpretationBox[
             StyleBox["r",
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           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False]}], "]"}], " ", 
         RowBox[{
          InterpretationBox[
           StyleBox[
            RowBox[{"d", "[", 
             InterpretationBox[
              StyleBox["t",
               ShowAutoStyles->False,
               AutoSpacing->False],
              physics`t[],
              Editable->False], "]"}],
            ShowAutoStyles->False,
            AutoSpacing->False],
           xAct`xTerior`Diff[
            physics`t[], xAct`xTensor`PD],
           Editable->False], "\[Wedge]", 
          InterpretationBox[
           StyleBox[
            RowBox[{"d", "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}],
            ShowAutoStyles->False,
            AutoSpacing->False],
           xAct`xTerior`Diff[
            $CellContext`\[Theta][], xAct`xTensor`PD],
           Editable->False]}]}]}], ")"}]}], ")"}], "/", 
    RowBox[{"(", 
     RowBox[{"2048", " ", 
      SuperscriptBox[
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "2"]}], "+", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}], ")"}], "2"], " ", 
      SuperscriptBox[
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Csc",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Csc,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "2"], " ", 
          SuperscriptBox[
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}], ")"}], "2"]}], "-", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{"(", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], "-", 
            RowBox[{"2", " ", 
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False]}], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}], ")"}]}]}], ")"}], "2"]}], ")"}]}], 
   ")"}]}]], "Output",
 CellChangeTimes->{3.653422968766712*^9, 3.653473014082676*^9, 
  3.6535716903221188`*^9, 3.6536683506152782`*^9, 3.65372379305219*^9, 
  3.6537402559582233`*^9, 3.653900694223987*^9, 3.6539987350445433`*^9, 
  3.654018907579521*^9, 3.654072379489951*^9, 3.6541619264594173`*^9, 
  3.654509082193125*^9, 3.6545186896524153`*^9, 3.654701643972577*^9, 
  3.654850494793302*^9, 3.6549020764319487`*^9}]
}, Closed]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ByteCount", "@", "%"}]], "Input",
 CellChangeTimes->{{3.65342320755991*^9, 3.653423211572832*^9}}],

Cell[BoxData["88600"], "Output",
 CellChangeTimes->{3.653423211871599*^9, 3.653473014287866*^9, 
  3.6535716904822407`*^9, 3.6536696575919333`*^9, 3.653741873536165*^9, 
  3.65390069448736*^9, 3.653998735185405*^9, 3.654018907797165*^9, 
  3.654072379671689*^9, 3.654161926962747*^9, 3.654509082621935*^9, 
  3.6545186897512493`*^9, 3.654701644096624*^9, 3.654850494929208*^9, 
  3.654902076606834*^9}]
}, Open  ]],

Cell[TextData[StyleBox["Calculate the Hodge dual much faster with the CTensor \
framework!", "Subsubsection"]], "Text",
 CellChangeTimes->{{3.654019706553443*^9, 3.654019725673086*^9}, {
  3.6540206883300943`*^9, 3.6540206900095*^9}}],

Cell["Store the components of the volume form first", "Text",
 CellChangeTimes->{{3.654020775834118*^9, 3.6540207880449343`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"epsilong3", "[", 
   RowBox[{
    RowBox[{"-", "a"}], ",", 
    RowBox[{"-", "b"}], ",", 
    RowBox[{"-", "c"}]}], "]"}], "\[Equal]", 
  RowBox[{"ToValues", "[", 
   RowBox[{
    RowBox[{"epsilong3", "[", 
     RowBox[{
      RowBox[{"-", "a"}], ",", 
      RowBox[{"-", "b"}], ",", 
      RowBox[{"-", "c"}]}], "]"}], "/.", 
    RowBox[{"epsilonToetaDown", "[", 
     RowBox[{"g3", ",", "BL3"}], "]"}]}], "]"}]}]], "Input",
 CellChangeTimes->{{3.654020792284924*^9, 3.65402086536672*^9}}],

Cell[BoxData[
 RowBox[{
  InterpretationBox[
   StyleBox[GridBox[{
      {"\[Epsilon]g", 
       StyleBox[GridBox[{
          {" ", " ", " "},
          {"a", "b", "c"}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`epsilong3[-physics`a, -physics`b, -$CellContext`c],
   Editable->False], "\[Equal]", 
  RowBox[{
   InterpretationBox[
    StyleBox[GridBox[{
       {
        UnderscriptBox["\[Eta]", 
         StyleBox["~",
          FontColor->RGBColor[1, 0, 0]]], 
        StyleBox[GridBox[{
           {" ", " ", " "},
           {"a", "b", "c"}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`etaDownBL3[-physics`a, -physics`b, -$CellContext`c],
    Editable->False], " ", 
   SqrtBox[
    RowBox[{
     SuperscriptBox[
      RowBox[{
       InterpretationBox[
        StyleBox["Sin",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Sin,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], "6"], " ", 
     SuperscriptBox[
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}], "2"], "-", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "2"], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "-", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}], " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Sin",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Sin,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "2"]}]}], ")"}], "2"]}]]}]}]], "Output",
 CellChangeTimes->{3.654020894033967*^9, 3.654025044544565*^9, 
  3.654072380011726*^9, 3.654166532073254*^9, 3.654524240033782*^9, 
  3.654701698902996*^9, 3.654980936160306*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"PowerExpand", "@", "%"}]], "Input",
 CellChangeTimes->{{3.654020911961297*^9, 3.654020914549004*^9}, {
  3.6540209480209303`*^9, 3.6540209485771914`*^9}}],

Cell[BoxData[
 RowBox[{
  InterpretationBox[
   StyleBox[GridBox[{
      {"\[Epsilon]g", 
       StyleBox[GridBox[{
          {" ", " ", " "},
          {"a", "b", "c"}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`epsilong3[-physics`a, -physics`b, -$CellContext`c],
   Editable->False], "\[Equal]", 
  RowBox[{
   InterpretationBox[
    StyleBox[GridBox[{
       {
        UnderscriptBox["\[Eta]", 
         StyleBox["~",
          FontColor->RGBColor[1, 0, 0]]], 
        StyleBox[GridBox[{
           {" ", " ", " "},
           {"a", "b", "c"}
          },
          GridBoxSpacings->{"Columns" -> {
              Offset[0.], {
               Offset[0.034999999999999996`]}, 
              Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
               Offset[0.]}}, "RowsIndexed" -> {}}],
         FontSize->Rational[39, 4]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
        "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.034999999999999996`]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`etaDownBL3[-physics`a, -physics`b, -$CellContext`c],
    Editable->False], " ", 
   SuperscriptBox[
    RowBox[{
     InterpretationBox[
      StyleBox["Sin",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Sin,
      Editable->False], "[", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False], "]"}], "3"], " ", 
   RowBox[{"(", 
    RowBox[{
     SuperscriptBox[
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "2"]}], ")"}], "2"], "-", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], " ", 
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "2"], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], "-", 
        RowBox[{"2", " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "2"]}], ")"}], " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Sin",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Sin,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "2"]}]}], ")"}]}]}]], "Output",
 CellChangeTimes->{3.654020949357505*^9, 3.654025045278555*^9, 
  3.654072380170496*^9, 3.654166533599646*^9, 3.654524240347782*^9, 
  3.654701699639016*^9, 3.654980937809836*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"ToBasis", "[", "BL3", "]"}], "@", "%"}]], "Input",
 CellChangeTimes->{{3.654020975466959*^9, 3.6540209924099197`*^9}}],

Cell[BoxData[
 RowBox[{
  InterpretationBox[
   StyleBox[GridBox[{
      {"\[Epsilon]g", 
       StyleBox[GridBox[{
          {" ", " ", " "},
          {
           StyleBox["a",
            FontColor->RGBColor[1., 0., 0.]], 
           StyleBox["b",
            FontColor->RGBColor[1., 0., 0.]], 
           StyleBox["c",
            FontColor->RGBColor[1., 0., 0.]]}
         },
         GridBoxSpacings->{"Columns" -> {
             Offset[0.], {
              Offset[0.034999999999999996`]}, 
             Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
              Offset[0.]}}, "RowsIndexed" -> {}}],
        FontSize->Rational[39, 4]]}
     },
     GridBoxAlignment->{
      "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.034999999999999996`]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`epsilong3[{-physics`a, -$CellContext`BL3}, {-
     physics`b, -$CellContext`BL3}, {-$CellContext`c, -$CellContext`BL3}],
   Editable->False], "\[Equal]", 
  RowBox[{
   RowBox[{
    SuperscriptBox[
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], "4"], " ", 
    InterpretationBox[
     StyleBox[GridBox[{
        {
         UnderscriptBox["\[Eta]", 
          StyleBox["~",
           FontColor->RGBColor[1, 0, 0]]], 
         StyleBox[GridBox[{
            {" ", " ", " "},
            {
             StyleBox["a",
              FontColor->RGBColor[1., 0., 0.]], 
             StyleBox["b",
              FontColor->RGBColor[1., 0., 0.]], 
             StyleBox["c",
              FontColor->RGBColor[1., 0., 0.]]}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`etaDownBL3[{-physics`a, -$CellContext`BL3}, {-
       physics`b, -$CellContext`BL3}, {-$CellContext`c, -$CellContext`BL3}],
     Editable->False], " ", 
    SuperscriptBox[
     RowBox[{
      InterpretationBox[
       StyleBox["Sin",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Sin,
       Editable->False], "[", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False], "]"}], "3"]}], "+", 
   RowBox[{"2", " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], "2"], " ", 
    InterpretationBox[
     StyleBox[GridBox[{
        {
         UnderscriptBox["\[Eta]", 
          StyleBox["~",
           FontColor->RGBColor[1, 0, 0]]], 
         StyleBox[GridBox[{
            {" ", " ", " "},
            {
             StyleBox["a",
              FontColor->RGBColor[1., 0., 0.]], 
             StyleBox["b",
              FontColor->RGBColor[1., 0., 0.]], 
             StyleBox["c",
              FontColor->RGBColor[1., 0., 0.]]}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`etaDownBL3[{-physics`a, -$CellContext`BL3}, {-
       physics`b, -$CellContext`BL3}, {-$CellContext`c, -$CellContext`BL3}],
     Editable->False], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False], "2"], " ", 
    SuperscriptBox[
     RowBox[{
      InterpretationBox[
       StyleBox["Sin",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Sin,
       Editable->False], "[", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False], "]"}], "3"]}], "+", 
   RowBox[{
    InterpretationBox[
     StyleBox[GridBox[{
        {
         UnderscriptBox["\[Eta]", 
          StyleBox["~",
           FontColor->RGBColor[1, 0, 0]]], 
         StyleBox[GridBox[{
            {" ", " ", " "},
            {
             StyleBox["a",
              FontColor->RGBColor[1., 0., 0.]], 
             StyleBox["b",
              FontColor->RGBColor[1., 0., 0.]], 
             StyleBox["c",
              FontColor->RGBColor[1., 0., 0.]]}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`etaDownBL3[{-physics`a, -$CellContext`BL3}, {-
       physics`b, -$CellContext`BL3}, {-$CellContext`c, -$CellContext`BL3}],
     Editable->False], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False], "4"], " ", 
    SuperscriptBox[
     RowBox[{
      InterpretationBox[
       StyleBox["Sin",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Sin,
       Editable->False], "[", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False], "]"}], "3"]}], "-", 
   RowBox[{
    SuperscriptBox[
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
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             StyleBox["2",
              FontColor->RGBColor[1., 0., 0.]], 
             StyleBox["2",
              FontColor->RGBColor[1., 0., 0.]]}
           },
           GridBoxSpacings->{"Columns" -> {
               Offset[0.], {
                Offset[0.034999999999999996`]}, 
               Offset[0.]}, "ColumnsIndexed" -> {}, "Rows" -> {{
                Offset[0.]}}, "RowsIndexed" -> {}}],
          FontSize->Rational[39, 4]]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Center}},
          "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.034999999999999996`]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`epsilong3[{2, -$CellContext`BL3}, {2, -$CellContext`BL3}, {
      2, -$CellContext`BL3}],
     Editable->False], "\[Equal]", "0"}]}], "}"}]], "Output",
 CellChangeTimes->{
  3.6540210726238213`*^9, {3.6540211046811657`*^9, 3.654021133629435*^9}, 
   3.6540251131482162`*^9, 3.654072385040292*^9, 3.654166542794264*^9, 
   3.654524247463435*^9, 3.6547017068654947`*^9, 3.654980947616665*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"%", "/.", 
   RowBox[{"Equal", "\[Rule]", "ComponentValue"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.654021165190639*^9, 3.654021201466052*^9}}],

Cell[BoxData["1.62700000000000000177635683940025046468`6.231987466216483"], \
"Print",
 CellChangeTimes->{3.654021178928863*^9, 3.65407238697989*^9, 
  3.654166544677678*^9, 3.654524249364575*^9, 3.654701708665127*^9, 
  3.654980951370552*^9}]
}, Open  ]],

Cell["\<\
Automatic substitution of the component values of the metric tensor and the \
volume element (What?!)\
\>", "Text",
 CellChangeTimes->{{3.654021245970748*^9, 3.6540212497337303`*^9}, {
  3.654021311342115*^9, 3.654021351983056*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"RuleToSet", "@", "g3"}], ";", 
  RowBox[{"RuleToSet", "@", "epsilong3"}], ";"}]], "Input",
 CellChangeTimes->{{3.654021367725922*^9, 3.654021385780938*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"ExpandHodgeDual", "[", 
   RowBox[{
    RowBox[{
     RowBox[{"Hodge", "[", "g3", "]"}], "[", "%100", "]"}], ",", 
    RowBox[{"dx", "[", "M3", "]"}], ",", "g3"}], "]"}], ";"}]], "Input",
 CellChangeTimes->{{3.654021505264161*^9, 3.6540215982122593`*^9}, {
  3.6540738512552423`*^9, 3.6540738514141827`*^9}, {3.654166562193947*^9, 
  3.654166562436515*^9}, {3.654544413552195*^9, 3.654544414268957*^9}, {
  3.654701724834757*^9, 3.6547017248893023`*^9}}],

Cell["Convert into CTensors!", "Text",
 CellChangeTimes->{{3.654021613649675*^9, 3.6540216194295397`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"%", "/.", 
   RowBox[{
    RowBox[{"dx", "[", "M3", "]"}], "\[Rule]", 
    RowBox[{"ToCTensor", "[", 
     RowBox[{
      RowBox[{"dx", "[", "M3", "]"}], ",", 
      RowBox[{"{", "BL3", "}"}]}], "]"}]}]}], ";"}]], "Input",
 CellChangeTimes->{{3.65402162384076*^9, 3.654021653096801*^9}, 
   3.654021683938691*^9, 3.654024790130506*^9}],

Cell[BoxData[
 RowBox[{
  RowBox[{"%", "/.", 
   RowBox[{"epsilong3", "\[Rule]", 
    RowBox[{"ToCTensor", "[", 
     RowBox[{"epsilong3", ",", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"-", "BL3"}], ",", 
        RowBox[{"-", "BL3"}], ",", 
        RowBox[{"-", "BL3"}]}], "}"}]}], "]"}]}]}], ";"}]], "Input",
 CellChangeTimes->{{3.654024805662405*^9, 3.654024846834903*^9}}],

Cell["\<\
Write the components of dx[M3] as differentials of the coordinates. The final \
result takes about a minute, compared to the hours above!\
\>", "Text",
 CellChangeTimes->{{3.6540248821335*^9, 3.654024901867058*^9}, {
  3.6540265994078903`*^9, 3.6540266180601892`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ToValues", "@", "%"}]], "Input",
 CellChangeTimes->{{3.654024909014331*^9, 3.654024924601865*^9}}],

Cell[BoxData[
 InterpretationBox[
  TagBox[
   FrameBox[GridBox[{
      {
       ItemBox[
        TagBox[
         RowBox[{
          RowBox[{"-", 
           FractionBox["1", 
            SuperscriptBox[
             RowBox[{"(", 
              RowBox[{
               RowBox[{"256", " ", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"]}], "+", 
               TemplateBox[{"46"},
                "OutputSizeLimit`Skeleton",
                DisplayFunction->(FrameBox[
                  
                  RowBox[{
                   "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                  Background -> GrayLevel[0.75], 
                  BaseStyle -> {
                   "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                  Baseline, ContentPadding -> False, FrameMargins -> 1, 
                  FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}], 
              ")"}], "2"]]}], "128", " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Sin",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Sin,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             RowBox[{"(", 
              TemplateBox[{"1"},
               "OutputSizeLimit`Skeleton",
               DisplayFunction->(FrameBox[
                 
                 RowBox[{
                  "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                 Background -> GrayLevel[0.75], 
                 BaseStyle -> {
                  "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                   ShowStringCharacters -> False}, BaselinePosition -> 
                 Baseline, ContentPadding -> False, FrameMargins -> 1, 
                 FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
              ")"}], " ", 
             RowBox[{
              InterpretationBox[
               StyleBox["Sin",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Sin,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], " ", 
             RowBox[{
              InterpretationBox[
               StyleBox[
                RowBox[{"d", "[", 
                 InterpretationBox[
                  StyleBox["t",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  physics`t[],
                  Editable->False], "]"}],
                ShowAutoStyles->False,
                AutoSpacing->False],
               xAct`xTerior`Diff[
                physics`t[], xAct`xTensor`PD],
               Editable->False], "\[Wedge]", 
              InterpretationBox[
               StyleBox[
                RowBox[{"d", "[", 
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "]"}],
                ShowAutoStyles->False,
                AutoSpacing->False],
               xAct`xTerior`Diff[
                $CellContext`r[], xAct`xTensor`PD],
               Editable->False]}]}], "-", 
            RowBox[{"2", " ", 
             RowBox[{"(", 
              RowBox[{
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["q",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Charge,
                 Editable->False], "2"], "+", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], "+", 
               RowBox[{
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], " ", 
                RowBox[{"(", 
                 RowBox[{
                  RowBox[{
                   RowBox[{"-", "2"}], " ", 
                   InterpretationBox[
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )],
                    $CellContext`Mass,
                    Editable->False]}], "+", 
                  InterpretationBox[
                   StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`r[],
                   Editable->False]}], ")"}]}]}], ")"}], " ", 
             RowBox[{"(", 
              TemplateBox[{"1"},
               "OutputSizeLimit`Skeleton",
               DisplayFunction->(FrameBox[
                 
                 RowBox[{
                  "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                 Background -> GrayLevel[0.75], 
                 BaseStyle -> {
                  "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                   ShowStringCharacters -> False}, BaselinePosition -> 
                 Baseline, ContentPadding -> False, FrameMargins -> 1, 
                 FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
              ")"}], " ", 
             TemplateBox[{"1"},
              "OutputSizeLimit`Skeleton",
              DisplayFunction->(FrameBox[
                
                RowBox[{
                 "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                Background -> GrayLevel[0.75], 
                BaseStyle -> {
                 "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                  ShowStringCharacters -> False}, BaselinePosition -> 
                Baseline, ContentPadding -> False, FrameMargins -> 1, 
                FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], " ", 
             
             RowBox[{
              InterpretationBox[
               StyleBox["Sin",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Sin,
               Editable->False], "[", 
              RowBox[{"2", " ", 
               InterpretationBox[
                StyleBox["\[Theta]",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`\[Theta][],
                Editable->False]}], "]"}], " ", 
             RowBox[{
              InterpretationBox[
               StyleBox[
                RowBox[{"d", "[", 
                 InterpretationBox[
                  StyleBox["t",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  physics`t[],
                  Editable->False], "]"}],
                ShowAutoStyles->False,
                AutoSpacing->False],
               xAct`xTerior`Diff[
                physics`t[], xAct`xTensor`PD],
               Editable->False], "\[Wedge]", 
              InterpretationBox[
               StyleBox[
                RowBox[{"d", "[", 
                 InterpretationBox[
                  StyleBox["\[Theta]",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`\[Theta][],
                  Editable->False], "]"}],
                ShowAutoStyles->False,
                AutoSpacing->False],
               xAct`xTerior`Diff[
                $CellContext`\[Theta][], xAct`xTensor`PD],
               Editable->False]}]}]}], ")"}]}],
         Short[#, 5]& ],
        BaseStyle->{Deployed -> False},
        StripOnInput->False]},
      {GridBox[{
         {
          TagBox[
           TooltipBox[
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource[
                "FEStrings", "sizeBriefExplanation"], StandardForm],
               ImageSizeCache->{60., {2., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarCategory",
             StripOnInput->False],
            StyleBox[
             DynamicBox[
              ToBoxes[
               FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"], 
               StandardForm]], DynamicUpdating -> True, StripOnInput -> 
             False]],
           Annotation[#, 
            Style[
             Dynamic[
              FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"]], 
             DynamicUpdating -> True], "Tooltip"]& ], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm],
               ImageSizeCache->{54., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 117, 19664264953009392274, 5/2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm],
               ImageSizeCache->{61., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 117, 19664264953009392274, 5 2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm],
               ImageSizeCache->{45., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 117, 19664264953009392274, Infinity],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm],
               ImageSizeCache->{82., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           ButtonFunction:>FrontEndExecute[{
              FrontEnd`SetOptions[
              FrontEnd`$FrontEnd, 
               FrontEnd`PreferencesSettings -> {"Page" -> "Evaluation"}], 
              FrontEnd`FrontEndToken["PreferencesDialog"]}],
           Evaluator->None,
           Method->"Preemptive"]}
        },
        AutoDelete->False,
        FrameStyle->GrayLevel[0.85],
        GridBoxDividers->{"Columns" -> {False, {True}}},
        GridBoxItemSize->{"Columns" -> {{Automatic}}, "Rows" -> {{Automatic}}},
        GridBoxSpacings->{"Columns" -> {{2}}}]}
     },
     DefaultBaseStyle->"Column",
     GridBoxAlignment->{
      "Columns" -> {{Left}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
       "RowsIndexed" -> {}},
     GridBoxDividers->{
      "Columns" -> {{False}}, "ColumnsIndexed" -> {}, "Rows" -> {{False}}, 
       "RowsIndexed" -> {}},
     GridBoxItemSize->{
      "Columns" -> {{Automatic}}, "ColumnsIndexed" -> {}, "Rows" -> {{1.}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.5599999999999999]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], 
         Offset[1.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    Background->RGBColor[0.9657, 0.9753, 0.9802],
    FrameMargins->{{12, 12}, {0, 15}},
    FrameStyle->GrayLevel[0.85],
    RoundingRadius->5,
    StripOnInput->False],
   Deploy,
   DefaultBaseStyle->"Deploy"],
  Out[117]]], "Output",
 CellChangeTimes->{{3.654024914567124*^9, 3.6540249343415213`*^9}, 
   3.654025136102408*^9, 3.6540723872509937`*^9, 3.65407385924013*^9, 
   3.654166571068103*^9, 3.654524255298604*^9, 3.6545444254870787`*^9, 
   3.654701734497651*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ByteCount", "@", "%"}]], "Input",
 CellChangeTimes->{{3.6540249393338842`*^9, 3.6540249419580584`*^9}}],

Cell[BoxData["298832"], "Output",
 CellChangeTimes->{3.654024942467143*^9, 3.654025139544422*^9, 
  3.6540723873591223`*^9, 3.654073862070936*^9, 3.654166572209675*^9, 
  3.65452425848717*^9, 3.654544425769155*^9, 3.654701737674004*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplification", "[", "%%", "]"}]], "Input",
 CellChangeTimes->{{3.6540249864107533`*^9, 3.654024989362153*^9}, {
   3.654025022629878*^9, 3.65402502471041*^9}, 3.654025143357778*^9, {
   3.65402631005235*^9, 3.654026313336475*^9}, {3.654026708360042*^9, 
   3.654026717117207*^9}, {3.654203716686639*^9, 3.654203728052615*^9}}],

Cell[BoxData["1880.99299999999993815436027944087982177734`9.294987092632752"],\
 "Print",
 CellChangeTimes->{3.6542058575373373`*^9, 3.654524326271578*^9, 
  3.654546267615114*^9}],

Cell[BoxData[
 InterpretationBox[
  TagBox[
   FrameBox[GridBox[{
      {
       ItemBox[
        TagBox[
         RowBox[{"-", 
          FractionBox[
           RowBox[{"128", " ", 
            SuperscriptBox[
             TemplateBox[{"1"},
              "OutputSizeLimit`Skeleton",
              DisplayFunction->(FrameBox[
                
                RowBox[{
                 "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                Background -> GrayLevel[0.75], 
                BaseStyle -> {
                 "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                  ShowStringCharacters -> False}, BaselinePosition -> 
                Baseline, ContentPadding -> False, FrameMargins -> 1, 
                FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], "2"],
             " ", 
            RowBox[{"(", 
             RowBox[{
              RowBox[{
               RowBox[{"(", 
                RowBox[{
                 RowBox[{"3584", " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "3"], " ", 
                  InterpretationBox[
                   StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`MField,
                   Editable->False], " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"]}], "+", 
                 TemplateBox[{"381"},
                  "OutputSizeLimit`Skeleton",
                  DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}],
                 ")"}], " ", 
               RowBox[{
                InterpretationBox[
                 StyleBox[
                  RowBox[{"d", "[", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "]"}],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 xAct`xTerior`Diff[
                  $CellContext`r[], xAct`xTensor`PD],
                 Editable->False], "\[Wedge]", 
                InterpretationBox[
                 StyleBox[
                  RowBox[{"d", "[", 
                   InterpretationBox[
                    StyleBox["t",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    physics`t[],
                    Editable->False], "]"}],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 xAct`xTerior`Diff[
                  physics`t[], xAct`xTensor`PD],
                 Editable->False]}]}], "-", 
              RowBox[{"2", " ", 
               RowBox[{"(", 
                TemplateBox[{"1"},
                 "OutputSizeLimit`Skeleton",
                 DisplayFunction->(FrameBox[
                   
                   RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                   Background -> GrayLevel[0.75], 
                   BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                   Baseline, ContentPadding -> False, FrameMargins -> 1, 
                   FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                ")"}], " ", 
               RowBox[{"(", 
                TemplateBox[{"1"},
                 "OutputSizeLimit`Skeleton",
                 DisplayFunction->(FrameBox[
                   
                   RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                   Background -> GrayLevel[0.75], 
                   BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                   Baseline, ContentPadding -> False, FrameMargins -> 1, 
                   FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                ")"}], " ", 
               TemplateBox[{"1"},
                "OutputSizeLimit`Skeleton",
                DisplayFunction->(FrameBox[
                  
                  RowBox[{
                   "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                  Background -> GrayLevel[0.75], 
                  BaseStyle -> {
                   "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                  Baseline, ContentPadding -> False, FrameMargins -> 1, 
                  FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
               " ", 
               RowBox[{
                InterpretationBox[
                 StyleBox[
                  RowBox[{"d", "[", 
                   InterpretationBox[
                    StyleBox["t",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    physics`t[],
                    Editable->False], "]"}],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 xAct`xTerior`Diff[
                  physics`t[], xAct`xTensor`PD],
                 Editable->False], "\[Wedge]", 
                InterpretationBox[
                 StyleBox[
                  RowBox[{"d", "[", 
                   InterpretationBox[
                    StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`\[Theta][],
                    Editable->False], "]"}],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 xAct`xTerior`Diff[
                  $CellContext`\[Theta][], xAct`xTensor`PD],
                 Editable->False]}]}]}], ")"}]}], 
           SuperscriptBox[
            RowBox[{"(", 
             RowBox[{
              RowBox[{"256", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"]}], "+", 
              TemplateBox[{"46"},
               "OutputSizeLimit`Skeleton",
               DisplayFunction->(FrameBox[
                 
                 RowBox[{
                  "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                 Background -> GrayLevel[0.75], 
                 BaseStyle -> {
                  "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                   ShowStringCharacters -> False}, BaselinePosition -> 
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              Editable->False], "2"], " ", 
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], " ", 
            RowBox[{"(", 
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              RowBox[{"4", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "4"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], " ", 
               RowBox[{"(", 
                RowBox[{
                 RowBox[{"179", " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"]}], "+", 
                 RowBox[{"122", " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}]}], ")"}]}], "+", 
              RowBox[{
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], " ", 
               RowBox[{"(", 
                RowBox[{
                 RowBox[{
                  RowBox[{"-", "19"}], " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox[
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                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], "4"], " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "6"]}], "+", 
                 RowBox[{"384", " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], "2"], " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}], "+", 
                 RowBox[{
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], " ", 
                  RowBox[{"(", 
                   RowBox[{
                    RowBox[{"384", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], "2"]}], "-", 
                    RowBox[{"38", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], "4"], " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}]}], ")"}]}], "+", 
                 RowBox[{
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                  RowBox[{"(", 
                   RowBox[{"256", "+", 
                    RowBox[{"768", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], "2"], " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "-", 
                    RowBox[{"19", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], "4"], " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}]}], ")"}]}]}], ")"}]}], "+", 
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               InterpretationBox[
                StyleBox["m",
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                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`MField,
                 Editable->False], "2"], " ", 
               RowBox[{"(", 
                RowBox[{
                 RowBox[{
                  RowBox[{"-", "192"}], " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"], " ", 
                  RowBox[{"(", 
                   RowBox[{
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                    RowBox[{"3", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}]}], ")"}]}], "+", 
                 RowBox[{
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], "2"], " ", 
                  RowBox[{"(", 
                   RowBox[{
                    RowBox[{"45", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "6"]}], "+", 
                    RowBox[{"102", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "-", 
                    RowBox[{"7", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}], "-", 
                    RowBox[{"64", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "6"]}]}], ")"}]}]}], ")"}]}]}], 
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    RowBox[{"(", 
     RowBox[{"2048", " ", 
      SuperscriptBox[
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "2"]}], "+", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}], ")"}], "2"], " ", 
      SuperscriptBox[
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Csc",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Csc,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "2"], " ", 
          SuperscriptBox[
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}], ")"}], "2"]}], "-", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{"(", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], "-", 
            RowBox[{"2", " ", 
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False]}], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}], ")"}]}]}], ")"}], "2"]}], ")"}]}], 
   ")"}]}]], "Output",
 CellChangeTimes->{3.653499609188552*^9, 3.653499657650319*^9, 
  3.6535716914332314`*^9, 3.653669770458767*^9, 3.653741885158697*^9, 
  3.653904634107018*^9, 3.653998735300414*^9, 3.654026739603031*^9, 
  3.6545243272912893`*^9, 3.6545987832173*^9, 3.6547017475774117`*^9, 
  3.65485776133594*^9, 3.6549293891829157`*^9}]
}, Closed]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ByteCount", "@", "%"}]], "Input",
 CellChangeTimes->{{3.653499692138817*^9, 3.653499694915225*^9}}],

Cell[BoxData["65568"], "Output",
 CellChangeTimes->{3.653499695578742*^9, 3.653571691746121*^9, 
  3.653669793165657*^9, 3.653741899353922*^9, 3.653904639502376*^9, 
  3.653998735410164*^9, 3.654026747883348*^9, 3.654524327516296*^9, 
  3.654598791625873*^9, 3.654701753015136*^9, 3.654857767786483*^9, 
  3.654929394826099*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Coefficient", "[", 
  RowBox[{"\[ScriptCapitalF]1", ",", 
   RowBox[{
    RowBox[{"Diff", "[", 
     RowBox[{"t", "[", "]"}], "]"}], "\[Wedge]", 
    RowBox[{"Diff", "[", 
     RowBox[{"\[Theta]", "[", "]"}], "]"}]}]}], "]"}]], "Input",
 CellChangeTimes->{{3.653499700486599*^9, 3.653499724920456*^9}, {
  3.653563112654867*^9, 3.653563116327915*^9}}],

Cell[BoxData[
 RowBox[{"-", 
  RowBox[{"(", 
   RowBox[{
    RowBox[{"(", 
     RowBox[{
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Csc",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Csc,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "4"], " ", 
      SuperscriptBox[
       RowBox[{"(", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], "+", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], "+", 
         RowBox[{"2", " ", 
          SuperscriptBox[
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], "2"]}]}], ")"}], "2"], " ", 
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "2"], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], "+", 
        RowBox[{
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            RowBox[{"-", "2"}], " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False]}], "+", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], ")"}]}]}], ")"}], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"128", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "3"]}], "+", 
        RowBox[{"192", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "3"]}], "+", 
        RowBox[{"5", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "6"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "3"]}], "+", 
        RowBox[{"256", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "3"], " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "4"]}], "+", 
        RowBox[{"192", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "5"]}], "+", 
        RowBox[{"18", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "5"]}], "+", 
        RowBox[{"116", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "5"]}], "+", 
        RowBox[{"128", " ", 
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "6"]}], "+", 
        RowBox[{"5", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "7"]}], "+", 
        RowBox[{"20", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "7"]}], "-", 
        RowBox[{"256", " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "3"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "-", 
        RowBox[{"384", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "3"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "-", 
        RowBox[{"10", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "4"], " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "3"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "+", 
        RowBox[{"256", " ", 
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], " ", 
         InterpretationBox[
          StyleBox[
           SubscriptBox["B", "0"],
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`MField,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "4"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "-", 
        RowBox[{"64", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "4"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "-", 
        RowBox[{"512", " ", 
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "4"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "-", 
        RowBox[{"104", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "5"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "-", 
        RowBox[{"232", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "5"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "+", 
        RowBox[{"64", " ", 
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "6"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "+", 
        RowBox[{"34", " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "7"], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "+", 
        RowBox[{"22", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}], "-", 
        RowBox[{"2", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "5"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}], "+", 
        RowBox[{"16", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "5"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}], "+", 
        RowBox[{"256", " ", 
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], " ", 
         InterpretationBox[
          StyleBox[
           SubscriptBox["B", "0"],
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`MField,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "3"]}], "-", 
        RowBox[{"64", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "3"]}], "-", 
        RowBox[{"152", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "3"]}], "+", 
        RowBox[{"192", " ", 
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "3"]}], "+", 
        RowBox[{"124", " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "5"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "3"]}], "-", 
        RowBox[{"192", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "2"], " ", 
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "4"]}], "-", 
        RowBox[{"8", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "4"]}], "-", 
        RowBox[{"128", " ", 
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "4"]}], "-", 
        RowBox[{"31", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "4"]}], "+", 
        RowBox[{"44", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "4"]}], "+", 
        RowBox[{"192", " ", 
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "5"]}], "+", 
        RowBox[{"170", " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "5"]}], "-", 
        RowBox[{"24", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "6"]}], "+", 
        RowBox[{"64", " ", 
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "3"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "7"]}], "+", 
        RowBox[{"80", " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "7"]}], "-", 
        RowBox[{"4", " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], " ", 
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False]}], "]"}], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            RowBox[{"-", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["q",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Charge,
               Editable->False], "6"]}], " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"]}], "+", 
           RowBox[{"2", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "4"], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], " ", 
            RowBox[{"(", 
             RowBox[{
              RowBox[{
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"]}], "+", 
              RowBox[{"3", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "3"]}], ")"}]}], "+", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], " ", 
            RowBox[{"(", 
             RowBox[{
              RowBox[{
               RowBox[{"-", "4"}], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "4"]}], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "6"], "+", 
              RowBox[{"8", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "4"], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "-", 
              RowBox[{"8", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "3"]}], "-", 
              RowBox[{"7", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "4"]}], "-", 
              RowBox[{"6", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "6"]}]}], ")"}]}], "+", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            RowBox[{"(", 
             RowBox[{
              RowBox[{"2", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "6"]}], "+", 
              RowBox[{"4", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "4"], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "-", 
              RowBox[{"3", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "6"], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "-", 
              RowBox[{"8", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "4"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "3"]}], "+", 
              RowBox[{"6", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "4"]}], "-", 
              RowBox[{"3", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "5"]}], "+", 
              RowBox[{"2", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "7"]}]}], ")"}]}]}], ")"}]}], "-", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox[
            SubscriptBox["B", "0"],
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`MField,
           Editable->False], "4"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "3"], " ", 
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          RowBox[{"4", " ", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False]}], "]"}], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "6"], "+", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], " ", 
            RowBox[{"(", 
             RowBox[{
              RowBox[{"4", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"]}], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "4"], "-", 
              RowBox[{"8", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "-", 
              RowBox[{"2", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "2"]}], "+", 
              RowBox[{"8", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "3"]}], "-", 
              RowBox[{"3", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "4"]}]}], ")"}]}], "+", 
           RowBox[{"2", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "4"], " ", 
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "-", 
              RowBox[{
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], " ", 
               RowBox[{"(", 
                RowBox[{
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], "+", 
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False]}], ")"}]}]}], ")"}]}], "+", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            RowBox[{"(", 
             RowBox[{
              RowBox[{
               RowBox[{"-", "4"}], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["m",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Mass,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "-", 
              RowBox[{"3", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "4"], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "-", 
              RowBox[{"2", " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], " ", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "3"]}], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "5"], "+", 
              RowBox[{"2", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               RowBox[{"(", 
                RowBox[{
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "4"], "+", 
                 RowBox[{"4", " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "-", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`r[],
                   Editable->False], "4"]}], ")"}]}]}], ")"}]}]}], ")"}]}]}], 
       ")"}], " ", 
      RowBox[{
       InterpretationBox[
        StyleBox["Sin",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Sin,
        Editable->False], "[", 
       RowBox[{"2", " ", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False]}], "]"}]}], ")"}], "/", 
    RowBox[{"(", 
     RowBox[{"1024", " ", 
      SuperscriptBox[
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "2"]}], "+", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}], ")"}], "2"], " ", 
      SuperscriptBox[
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Csc",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Csc,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "2"], " ", 
          SuperscriptBox[
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "2"], "+", 
             SuperscriptBox[
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False], "2"]}], ")"}], "2"]}], "-", 
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          RowBox[{"(", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["q",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Charge,
              Editable->False], "2"], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], "-", 
            RowBox[{"2", " ", 
             InterpretationBox[
              StyleBox["m",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Mass,
              Editable->False], " ", 
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False]}], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}], ")"}]}]}], ")"}], "2"]}], ")"}]}], 
   ")"}]}]], "Output",
 CellChangeTimes->{3.653499725906513*^9, 3.653571692166617*^9, 
  3.653669795837097*^9, 3.653741902801837*^9, 3.653904642106244*^9, 
  3.653998735524253*^9, 3.654026749337028*^9, 3.654524327898234*^9, 
  3.654598917540785*^9, 3.654701754387842*^9, 3.654857770806552*^9, 
  3.6549293971869802`*^9}]
}, Closed]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ByteCount", "@", "%"}]], "Input",
 CellChangeTimes->{{3.653499733194483*^9, 3.653499736729463*^9}}],

Cell[BoxData["25112"], "Output",
 CellChangeTimes->{3.653499737089122*^9, 3.65357169237086*^9, 
  3.6536698014884357`*^9, 3.653741917773972*^9, 3.653904646465287*^9, 
  3.653998735628213*^9, 3.654026756749045*^9, 3.6545243280697117`*^9, 
  3.654598924076167*^9, 3.6547017588672237`*^9, 3.654857776000094*^9, 
  3.654929401907607*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplification", "[", 
  RowBox[{
   RowBox[{"Diff", "@", "\[ScriptCapitalF]1"}], "\[Equal]", "0"}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.65494402756481*^9, 3.654944043480678*^9}}],

Cell[BoxData["410.27199999999999135980033315718173980713`8.63367179178581"], \
"Print",
 CellChangeTimes->{3.6549444980925407`*^9}],

Cell[BoxData["True"], "Output",
 CellChangeTimes->{3.654944498184195*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"integrateForm", "[", 
    RowBox[{"x_", ",", "y_"}], "]"}], ":=", 
   RowBox[{"With", "[", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"z", "=", 
       RowBox[{"Integrate", "[", 
        RowBox[{"x", ",", 
         RowBox[{"r", "[", "]"}]}], "]"}]}], "}"}], ",", 
     RowBox[{"z", "+", 
      RowBox[{"Integrate", "[", 
       RowBox[{
        RowBox[{"y", "-", 
         RowBox[{
          SubscriptBox["\[PartialD]", 
           RowBox[{"\[Theta]", "[", "]"}]], "z"}]}], ",", 
        RowBox[{"\[Theta]", "[", "]"}]}], "]"}]}]}], "]"}]}], ";"}]], "Input",\

 CellChangeTimes->{{3.654960950118547*^9, 3.654960973873343*^9}, {
  3.6549611765414658`*^9, 3.654961286999446*^9}, {3.6549613201444397`*^9, 
  3.654961327728963*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"CoefficientList", "[", 
   RowBox[{"%205", ",", "MField"}], "]"}], "//", "Simplify"}]], "Input",
 CellChangeTimes->{{3.654956437957847*^9, 3.654956442454742*^9}, {
  3.654956492381918*^9, 3.654956498293985*^9}, {3.654956639287264*^9, 
  3.654956652254201*^9}, {3.654956693456038*^9, 3.6549567256615267`*^9}}],

Cell[BoxData["290.04199999999997316990629769861698150635`8.483060804445866"], \
"Print",
 CellChangeTimes->{3.65495668270452*^9, 3.654956714476192*^9, 
  3.654957040442121*^9}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"-", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"(", 
       RowBox[{
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Csc",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Csc,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "4"], " ", 
        SuperscriptBox[
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "+", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            RowBox[{
             InterpretationBox[
              StyleBox["Cos",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Cos,
              Editable->False], "[", 
             RowBox[{"2", " ", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False]}], "]"}]}], "+", 
           RowBox[{"2", " ", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}]}], ")"}], "2"], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "2"], " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"3", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"]}], "+", 
             RowBox[{"4", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}]}], ")"}]}], "+", 
          RowBox[{
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], " ", 
           RowBox[{"(", 
            RowBox[{
             SuperscriptBox[
              InterpretationBox[
               StyleBox["a",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Rotation,
               Editable->False], "4"], "-", 
             RowBox[{"3", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], "-", 
             RowBox[{"6", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "4"]}]}], ")"}]}], "+", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            RowBox[{"2", " ", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False]}], "]"}], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], " ", 
              InterpretationBox[
               StyleBox["r",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`r[],
               Editable->False]}], "+", 
             RowBox[{
              InterpretationBox[
               StyleBox["m",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`Mass,
               Editable->False], " ", 
              RowBox[{"(", 
               RowBox[{
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "2"], "-", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False], "2"]}], ")"}]}]}], ")"}]}]}], ")"}]}], 
       ")"}], "/", 
      RowBox[{"(", 
       RowBox[{"8", " ", 
        SuperscriptBox[
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             RowBox[{
              InterpretationBox[
               StyleBox["Cos",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Cos,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], "2"]}], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}], "2"], " ", 
        SuperscriptBox[
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            SuperscriptBox[
             RowBox[{
              InterpretationBox[
               StyleBox["Csc",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Csc,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], "2"], " ", 
            SuperscriptBox[
             RowBox[{"(", 
              RowBox[{
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], "+", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "2"]}], ")"}], "2"]}], "-", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "-", 
              RowBox[{"2", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}]}]}], ")"}], "2"]}], ")"}]}], 
     ")"}]}], ",", 
   RowBox[{
    RowBox[{"(", 
     RowBox[{
      InterpretationBox[
       StyleBox["q",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Charge,
       Editable->False], " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Csc",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Csc,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
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                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}], "2"]}], "+", 
                RowBox[{"4", " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Mass,
                   Editable->False], "2"], " ", 
                 RowBox[{"(", 
                  RowBox[{
                   RowBox[{"11", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], " ", 
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                   RowBox[{"38", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "3"]}]}], ")"}]}], "-", 
                RowBox[{"2", " ", 
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], " ", 
                 RowBox[{"(", 
                  RowBox[{
                   RowBox[{"19", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "6"]}], "+", 
                   RowBox[{"46", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "+", 
                   RowBox[{"31", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}], "+", 
                   RowBox[{"4", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "6"]}]}], ")"}]}]}], ")"}]}]}], 
            ")"}]}]}], ")"}]}], ")"}], "/", 
      RowBox[{"(", 
       RowBox[{"2048", " ", 
        SuperscriptBox[
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            SuperscriptBox[
             RowBox[{
              InterpretationBox[
               StyleBox["Cos",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Cos,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], "2"]}], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}], "2"], " ", 
        SuperscriptBox[
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            SuperscriptBox[
             RowBox[{
              InterpretationBox[
               StyleBox["Csc",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Csc,
               Editable->False], "[", 
              InterpretationBox[
               StyleBox["\[Theta]",
                ShowAutoStyles->False,
                AutoSpacing->False],
               $CellContext`\[Theta][],
               Editable->False], "]"}], "2"], " ", 
            SuperscriptBox[
             RowBox[{"(", 
              RowBox[{
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["a",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`Rotation,
                 Editable->False], "2"], "+", 
               SuperscriptBox[
                InterpretationBox[
                 StyleBox["r",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`r[],
                 Editable->False], "2"]}], ")"}], "2"]}], "-", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], " ", 
            RowBox[{"(", 
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["q",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Charge,
                Editable->False], "2"], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], "-", 
              RowBox[{"2", " ", 
               InterpretationBox[
                StyleBox["m",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Mass,
                Editable->False], " ", 
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False]}], "+", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}], ")"}]}]}], ")"}], "2"]}], ")"}]}], 
     ")"}]}]}], "}"}]], "Output",
 CellChangeTimes->{{3.6549566368297987`*^9, 3.6549566488469973`*^9}, 
   3.654956682779529*^9, 3.654956714480929*^9, 3.6549570406986723`*^9}]
}, Closed]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Integrate", "[", 
  RowBox[{
   RowBox[{"Coefficient", "[", 
    RowBox[{"%205", ",", "MField", ",", "0"}], "]"}], ",", 
   RowBox[{"r", "[", "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.654956175643846*^9, 3.654956202902268*^9}, {
  3.654957138049407*^9, 3.654957139955799*^9}}],

Cell[BoxData["7.375`6.888361937929825"], "Print",
 CellChangeTimes->{3.654956211119775*^9}],

Cell[BoxData[
 FractionBox[
  RowBox[{
   InterpretationBox[
    StyleBox["a",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Rotation,
    Editable->False], " ", 
   RowBox[{"(", 
    RowBox[{
     SuperscriptBox[
      InterpretationBox[
       StyleBox["q",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Charge,
       Editable->False], "2"], "-", 
     RowBox[{"2", " ", 
      InterpretationBox[
       StyleBox["m",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Mass,
       Editable->False], " ", 
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False]}]}], ")"}]}], 
  RowBox[{
   RowBox[{
    RowBox[{"-", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["q",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Charge,
       Editable->False], "2"]}], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], "2"]}], "+", 
   SuperscriptBox[
    InterpretationBox[
     StyleBox["a",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Rotation,
     Editable->False], "4"], "+", 
   RowBox[{"2", " ", 
    InterpretationBox[
     StyleBox["m",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Mass,
     Editable->False], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], "2"], " ", 
    InterpretationBox[
     StyleBox["r",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`r[],
     Editable->False]}], "+", 
   RowBox[{"3", " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], "2"], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False], "2"]}], "+", 
   RowBox[{"2", " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False], "4"]}], "+", 
   RowBox[{
    SuperscriptBox[
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], "2"], " ", 
    RowBox[{
     InterpretationBox[
      StyleBox["Cos",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Cos,
      Editable->False], "[", 
     RowBox[{"2", " ", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False]}], "]"}], " ", 
    RowBox[{"(", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], "2"], "+", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], "-", 
      RowBox[{"2", " ", 
       InterpretationBox[
        StyleBox["m",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Mass,
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False]}], "+", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], ")"}]}]}]]], "Output",
 CellChangeTimes->{{3.654956177119062*^9, 3.6549562111922092`*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"With", "[", 
   RowBox[{
    RowBox[{"{", 
     RowBox[{"n", "=", "0"}], "}"}], ",", 
    RowBox[{
     RowBox[{"integrateForm", "[", 
      RowBox[{
       RowBox[{"Coefficient", "[", 
        RowBox[{"%205", ",", "MField", ",", "n"}], "]"}], ",", 
       RowBox[{"Coefficient", "[", 
        RowBox[{
         RowBox[{"-", "%207"}], ",", "MField", ",", "n"}], "]"}]}], "]"}], 
     "\[CapitalSigma]"}]}], "]"}], "//", "FullSimplify"}]], "Input",
 CellChangeTimes->{{3.6549616486147003`*^9, 3.654961671466669*^9}, {
  3.654961801832581*^9, 3.6549618735344877`*^9}, {3.654961968942307*^9, 
  3.654962001027295*^9}, {3.654962069403335*^9, 3.6549620932335033`*^9}}],

Cell[BoxData["10.99200000000000088107299234252423048019`7.0616766329951"], \
"Print",
 CellChangeTimes->{{3.654961867013935*^9, 3.654961884366354*^9}, 
   3.6549619814579563`*^9, 3.654962014353611*^9, 3.65496210764221*^9}],

Cell[BoxData[
 RowBox[{
  FractionBox["1", "2"], " ", 
  InterpretationBox[
   StyleBox["a",
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`Rotation,
   Editable->False], " ", 
  RowBox[{"(", 
   RowBox[{
    SuperscriptBox[
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], "2"], "-", 
    RowBox[{"2", " ", 
     InterpretationBox[
      StyleBox["m",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Mass,
      Editable->False], " ", 
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False]}]}], ")"}]}]], "Output",
 CellChangeTimes->{{3.654961867099321*^9, 3.654961884409751*^9}, 
   3.654961981503716*^9, 3.654962014397295*^9, 3.6549621077000017`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"With", "[", 
   RowBox[{
    RowBox[{"{", 
     RowBox[{"n", "=", "1"}], "}"}], ",", 
    RowBox[{
     RowBox[{"integrateForm", "[", 
      RowBox[{
       RowBox[{"Coefficient", "[", 
        RowBox[{"%205", ",", "MField", ",", "n"}], "]"}], ",", 
       RowBox[{"Coefficient", "[", 
        RowBox[{
         RowBox[{"-", "%207"}], ",", "MField", ",", "n"}], "]"}]}], "]"}], 
     "\[CapitalSigma]"}]}], "]"}], "//", "FullSimplify"}]], "Input",
 CellChangeTimes->{{3.6549621347264633`*^9, 3.654962134798567*^9}}],

Cell[BoxData["10.19999999999999928945726423989981412888`7.029200085041541"], \
"Print",
 CellChangeTimes->{3.654962146884117*^9}],

Cell[BoxData[
 RowBox[{
  InterpretationBox[
   StyleBox["q",
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`Charge,
   Editable->False], " ", 
  InterpretationBox[
   StyleBox["r",
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`r[],
   Editable->False], " ", 
  RowBox[{"(", 
   RowBox[{
    SuperscriptBox[
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], "2"], "+", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False], "2"]}], ")"}]}]], "Output",
 CellChangeTimes->{3.6549621469942703`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"With", "[", 
   RowBox[{
    RowBox[{"{", 
     RowBox[{"n", "=", "2"}], "}"}], ",", 
    RowBox[{
     RowBox[{"integrateForm", "[", 
      RowBox[{
       RowBox[{"Coefficient", "[", 
        RowBox[{"%205", ",", "MField", ",", "n"}], "]"}], ",", 
       RowBox[{"Coefficient", "[", 
        RowBox[{
         RowBox[{"-", "%207"}], ",", "MField", ",", "n"}], "]"}]}], "]"}], 
     "\[CapitalSigma]"}]}], "]"}], "//", "FullSimplify"}]], "Input",
 CellChangeTimes->{{3.654962255320467*^9, 3.654962255400528*^9}}],

Cell[BoxData["12.30799999999999982946974341757595539093`7.110787400855045"], \
"Print",
 CellChangeTimes->{3.6549622701120577`*^9}],

Cell[BoxData[
 RowBox[{
  FractionBox["3", "8"], " ", 
  SuperscriptBox[
   InterpretationBox[
    StyleBox["q",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Charge,
    Editable->False], "2"], " ", 
  InterpretationBox[
   StyleBox["a",
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`Rotation,
   Editable->False], " ", 
  RowBox[{"(", 
   RowBox[{
    SuperscriptBox[
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], "2"], "+", 
    RowBox[{"3", " ", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "2"]}], "-", 
    RowBox[{"2", " ", 
     InterpretationBox[
      StyleBox["m",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Mass,
      Editable->False], " ", 
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False]}], "+", 
    RowBox[{"3", " ", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False], "2"]}], "+", 
    RowBox[{
     RowBox[{
      InterpretationBox[
       StyleBox["Cos",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Cos,
       Editable->False], "[", 
      RowBox[{"2", " ", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False]}], "]"}], " ", 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], "2"], "+", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"], "-", 
       RowBox[{"2", " ", 
        InterpretationBox[
         StyleBox["m",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Mass,
         Editable->False], " ", 
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
         Editable->False]}], "+", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
         Editable->False], "2"]}], ")"}]}]}], ")"}]}]], "Output",
 CellChangeTimes->{3.65496227019384*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplify", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"-", "2"}], "%"}], "\[Equal]", 
   RowBox[{
    FractionBox[
     RowBox[{"-", "3"}], "2"], "Rotation", " ", 
    SuperscriptBox["Charge", "2"], 
    RowBox[{"(", 
     RowBox[{
      SuperscriptBox[
       RowBox[{"r", "[", "]"}], "2"], "+", 
      SuperscriptBox["Rotation", "2"], "+", 
      RowBox[{"\[CapitalDelta]", " ", 
       SuperscriptBox[
        RowBox[{"Cos", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}], ")"}]}]}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.6549624190100727`*^9, 3.654962464564576*^9}}],

Cell[BoxData["2.00499999999999989341858963598497211933`6.322714290235825"], \
"Print",
 CellChangeTimes->{3.6549624674901543`*^9}],

Cell[BoxData["True"], "Output",
 CellChangeTimes->{3.654962467561532*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"With", "[", 
   RowBox[{
    RowBox[{"{", 
     RowBox[{"n", "=", "3"}], "}"}], ",", 
    RowBox[{
     RowBox[{"integrateForm", "[", 
      RowBox[{
       RowBox[{"Coefficient", "[", 
        RowBox[{"%205", ",", "MField", ",", "n"}], "]"}], ",", 
       RowBox[{"Coefficient", "[", 
        RowBox[{
         RowBox[{"-", "%207"}], ",", "MField", ",", "n"}], "]"}]}], "]"}], 
     "\[CapitalSigma]"}]}], "]"}], "//", "FullSimplify"}]], "Input",
 CellChangeTimes->{{3.654962496731439*^9, 3.654962496805126*^9}}],

Cell[BoxData["60.28999999999999914734871708787977695465`7.8008451971449775"], \
"Print",
 CellChangeTimes->{3.654962565202489*^9, 3.654963245951024*^9, 
  3.654963656292121*^9, 3.654963822731287*^9, 3.6549639153553658`*^9}],

Cell[BoxData[
 RowBox[{
  FractionBox["1", "8"], " ", 
  InterpretationBox[
   StyleBox["q",
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`Charge,
   Editable->False], " ", 
  RowBox[{"(", 
   RowBox[{
    RowBox[{
     InterpretationBox[
      StyleBox["m",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Mass,
      Editable->False], " ", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "2"], " ", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{"5", " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "2"]}], "+", 
       RowBox[{"7", " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"]}]}], ")"}]}], "+", 
    RowBox[{
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "2"], " ", 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], "2"], "-", 
       RowBox[{"10", " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], "2"]}], "-", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"]}], ")"}], " ", 
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False]}], "+", 
    RowBox[{"3", " ", 
     InterpretationBox[
      StyleBox["m",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Mass,
      Editable->False], " ", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "2"], " ", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False], "2"]}], "-", 
    RowBox[{
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], "2"], "+", 
       RowBox[{"4", " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"]}]}], ")"}], " ", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False], "3"]}], "-", 
    RowBox[{"3", " ", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False], "5"]}], "-", 
    RowBox[{
     RowBox[{
      InterpretationBox[
       StyleBox["Cos",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Cos,
       Editable->False], "[", 
      RowBox[{"2", " ", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False]}], "]"}], " ", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        RowBox[{"-", "3"}], " ", 
        InterpretationBox[
         StyleBox["m",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Mass,
         Editable->False], " ", 
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           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "2"], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"15", " ", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], "-", 
          RowBox[{"2", " ", 
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"47", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"]}], "+", 
             RowBox[{"72", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}]}], ")"}]}]}], ")"}]}]}], ")"}]}]}], 
   ")"}]}]], "Output",
 CellChangeTimes->{3.654973059539151*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplify", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"-", "2"}], "%"}], "==", 
   RowBox[{
    RowBox[{
     FractionBox["1", "2"], 
     SuperscriptBox["Rotation", "3"], 
     SuperscriptBox["Mass", "3"], 
     RowBox[{"r", "[", "]"}], 
     RowBox[{"(", 
      RowBox[{"3", "+", 
       SuperscriptBox[
        RowBox[{"Cos", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], ")"}]}], "-", 
    RowBox[{
     FractionBox["1", "16"], "Rotation", " ", 
     SuperscriptBox["Charge", "6"], 
     SuperscriptBox[
      RowBox[{"Cos", "[", 
       RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], "-", 
    RowBox[{
     FractionBox["1", "8"], "Rotation", " ", 
     SuperscriptBox["Charge", "4"], 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        SuperscriptBox[
         RowBox[{"r", "[", "]"}], "2"], 
        RowBox[{"(", 
         RowBox[{"2", "+", 
          SuperscriptBox[
           RowBox[{"Sin", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ")"}], 
        SuperscriptBox[
         RowBox[{"Cos", "[", 
          RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "+", 
       RowBox[{
        SuperscriptBox["Rotation", "2"], 
        RowBox[{"(", 
         RowBox[{"1", "+", 
          SuperscriptBox[
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], ")"}]}]}], ")"}]}],
     "+", 
    RowBox[{
     FractionBox["1", "16"], "Rotation", " ", 
     SuperscriptBox["Charge", "2"], 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        RowBox[{"r", "[", "]"}], "2"], "+", 
       SuperscriptBox["Rotation", "2"]}], ")"}], 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        SuperscriptBox[
         RowBox[{"r", "[", "]"}], "2"], 
        RowBox[{"(", 
         RowBox[{"1", "-", 
          RowBox[{"6", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "+", 
          RowBox[{"3", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}]}], ")"}]}], "-", 
       RowBox[{
        SuperscriptBox["Rotation", "2"], 
        RowBox[{"(", 
         RowBox[{"1", "+", 
          SuperscriptBox[
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], ")"}]}]}], ")"}]}],
     "-", 
    RowBox[{
     FractionBox["1", "4"], 
     SuperscriptBox["Rotation", "3"], 
     SuperscriptBox["Mass", "2"], 
     SuperscriptBox["Charge", "2"], 
     RowBox[{"(", 
      RowBox[{"3", "+", 
       SuperscriptBox[
        RowBox[{"Cos", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], ")"}]}], "+", 
    RowBox[{
     FractionBox["1", "4"], "Rotation", " ", 
     SuperscriptBox["Mass", "2"], 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        SuperscriptBox[
         RowBox[{"r", "[", "]"}], "4"], 
        RowBox[{"(", 
         RowBox[{"3", "-", 
          RowBox[{"6", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], " ", "+", 
          SuperscriptBox[
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], ")"}]}], "+", 
       RowBox[{"2", 
        SuperscriptBox["Rotation", "2"], 
        SuperscriptBox[
         RowBox[{"r", "[", "]"}], "2"], 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"3", 
           SuperscriptBox[
            RowBox[{"Sin", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "-", 
          RowBox[{"2", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}]}], ")"}]}], "-", 
       RowBox[{
        SuperscriptBox["Rotation", "4"], 
        RowBox[{"(", 
         RowBox[{"1", "+", 
          SuperscriptBox[
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], ")"}]}]}], ")"}]}],
     "+", 
    RowBox[{
     FractionBox["1", "8"], "Rotation", " ", "Mass", " ", 
     SuperscriptBox["Charge", "4"], 
     RowBox[{"r", "[", "]"}], 
     SuperscriptBox[
      RowBox[{"Cos", "[", 
       RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], "+", 
    RowBox[{
     FractionBox["1", "4"], "Rotation", " ", "Mass", " ", 
     SuperscriptBox["Charge", "2"], 
     RowBox[{"r", "[", "]"}], 
     RowBox[{"(", 
      RowBox[{
       RowBox[{"2", 
        SuperscriptBox[
         RowBox[{"r", "[", "]"}], "2"], 
        RowBox[{"(", 
         RowBox[{"3", "-", 
          SuperscriptBox[
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ")"}], 
        SuperscriptBox[
         RowBox[{"Cos", "[", 
          RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "-", 
       RowBox[{
        SuperscriptBox["Rotation", "2"], 
        RowBox[{"(", 
         RowBox[{"1", "-", 
          RowBox[{"3", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "-", 
          RowBox[{"2", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}]}], ")"}]}]}], 
      ")"}]}], "+", 
    RowBox[{
     FractionBox["1", "8"], "Rotation", " ", "Mass", " ", 
     RowBox[{"r", "[", "]"}], 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        RowBox[{"r", "[", "]"}], "2"], "+", 
       SuperscriptBox["Rotation", "2"]}], ")"}], 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        SuperscriptBox[
         RowBox[{"r", "[", "]"}], "2"], 
        RowBox[{"(", 
         RowBox[{"3", "+", 
          RowBox[{"6", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "-", 
          SuperscriptBox[
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], ")"}]}], "-", 
       RowBox[{
        SuperscriptBox["Rotation", "2"], 
        RowBox[{"(", 
         RowBox[{"1", "-", 
          RowBox[{"6", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "-", 
          RowBox[{"3", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}]}], ")"}]}]}], 
      ")"}]}], "-", 
    RowBox[{
     FractionBox["1", "128"], 
     RowBox[{"(", 
      RowBox[{
       RowBox[{"12", 
        SuperscriptBox["Mass", "2"]}], "-", 
       RowBox[{"7", 
        SuperscriptBox["Charge", "2"]}]}], ")"}], "Rotation", " ", 
     "\[CapitalSigma]"}]}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6549740967364683`*^9, 3.654974205021936*^9}, {
  3.6549742824385357`*^9, 3.654974594804494*^9}, {3.654975521012698*^9, 
  3.654975523839426*^9}, {3.6549756611710787`*^9, 3.654975718001257*^9}, {
  3.654975750039377*^9, 3.654975770710462*^9}, {3.6549758296378603`*^9, 
  3.654975830393737*^9}}],

Cell[BoxData["43.66199999999999903366187936626374721527`7.66070353858472"], \
"Print",
 CellChangeTimes->{3.654975814473358*^9}],

Cell[BoxData["True"], "Output",
 CellChangeTimes->{
  3.6549746150575237`*^9, 3.654975525179288*^9, {3.654975698550262*^9, 
   3.6549757511093082`*^9}, 3.6549758145117493`*^9}]
}, Open  ]],

Cell["\<\
Verify that only dt components exist. This takes 1.5 hour and 50% of RAM!\
\>", "Text",
 CellChangeTimes->{{3.653679439983007*^9, 3.653679462068122*^9}, {
  3.6536796735008087`*^9, 3.653679687403082*^9}, {3.653681415988831*^9, 
  3.6536814201598*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplification", "[", 
  RowBox[{"\[ScriptCapitalF]1", "\[Equal]", 
   RowBox[{
    RowBox[{"%103", " ", 
     RowBox[{
      RowBox[{"Diff", "[", 
       RowBox[{"r", "[", "]"}], "]"}], "\[Wedge]", 
      RowBox[{"Diff", "[", 
       RowBox[{"t", "[", "]"}], "]"}]}]}], "+", " ", 
    RowBox[{"%105", " ", 
     RowBox[{
      RowBox[{"Diff", "[", 
       RowBox[{"t", "[", "]"}], "]"}], "\[Wedge]", 
      RowBox[{"Diff", "[", 
       RowBox[{"\[Theta]", "[", "]"}], "]"}]}]}]}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6535963770629663`*^9, 3.653596423615452*^9}, {
  3.653597408209437*^9, 3.653597409412963*^9}, {3.653669833966104*^9, 
  3.653669838297469*^9}}],

Cell[BoxData["4466.91299999999955616658553481101989746094`9.670607407280931"],\
 "Print",
 CellChangeTimes->{3.653674336643229*^9}],

Cell[BoxData["True"], "Output",
 CellChangeTimes->{3.653597405821604*^9, 3.6535976361214437`*^9, 
  3.653674336785494*^9}]
}, Open  ]],

Cell[BoxData[{
 RowBox[{
  RowBox[{"\[Omega]", "=", 
   FractionBox[
    RowBox[{
     RowBox[{
      RowBox[{"(", 
       RowBox[{
        RowBox[{"2", " ", "Mass", " ", 
         RowBox[{"r", "[", "]"}]}], " ", "-", " ", 
        SuperscriptBox["Charge", "2"]}], ")"}], "Rotation"}], " ", "+", " ", 
     RowBox[{"\[Omega]1", " ", "MField"}], " ", "+", " ", 
     RowBox[{"\[Omega]2", " ", 
      SuperscriptBox["MField", "2"]}], "+", " ", 
     RowBox[{"\[Omega]3", " ", 
      SuperscriptBox["MField", "3"]}], " ", "+", " ", 
     RowBox[{"\[Omega]4", " ", 
      SuperscriptBox["MField", "4"]}]}], "\[CapitalSigma]"]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"\[Omega]1", "=", 
   RowBox[{
    RowBox[{"-", "2"}], " ", "Charge", " ", 
    RowBox[{"r", "[", "]"}], 
    RowBox[{"(", 
     RowBox[{
      SuperscriptBox[
       RowBox[{"r", "[", "]"}], "2"], " ", "+", " ", 
      SuperscriptBox["Rotation", "2"]}], ")"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"\[Omega]2", "=", 
   RowBox[{
    FractionBox[
     RowBox[{"-", "3"}], "2"], "Rotation", " ", 
    SuperscriptBox["Charge", "2"], 
    RowBox[{"(", 
     RowBox[{
      SuperscriptBox[
       RowBox[{"r", "[", "]"}], "2"], " ", "+", " ", 
      SuperscriptBox["Rotation", "2"], "+", " ", 
      RowBox[{"\[CapitalDelta]", " ", 
       SuperscriptBox[
        RowBox[{"Cos", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}], ")"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"\[Omega]3", "=", 
   RowBox[{
    RowBox[{"4", " ", "Charge", " ", 
     SuperscriptBox["Mass", "2"], 
     SuperscriptBox["Rotation", "2"], 
     RowBox[{"r", "[", "]"}]}], "+", " ", 
    RowBox[{
     FractionBox["1", "2"], "Charge", " ", 
     RowBox[{"r", "[", "]"}], 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        RowBox[{"r", "[", "]"}], "2"], "+", " ", 
       SuperscriptBox["Rotation", "2"]}], ")"}], 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        RowBox[{"r", "[", "]"}], "2"], "-", 
       SuperscriptBox["Rotation", "2"], "+", " ", 
       RowBox[{
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           RowBox[{"r", "[", "]"}], "2"], "+", " ", 
          RowBox[{"3", " ", 
           SuperscriptBox["Rotation", "2"]}]}], ")"}], 
        SuperscriptBox[
         RowBox[{"Cos", "[", 
          RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}], ")"}]}], "+", " ", 
    
    RowBox[{
     FractionBox["1", "2"], 
     SuperscriptBox["Charge", "3"], 
     RowBox[{"r", "[", "]"}], 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           RowBox[{"r", "[", "]"}], "2"], "+", " ", 
          RowBox[{"3", " ", 
           SuperscriptBox["Rotation", "2"]}]}], ")"}], 
        SuperscriptBox[
         RowBox[{"Cos", "[", 
          RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "-", 
       RowBox[{"2", 
        SuperscriptBox["Rotation", "2"]}]}], ")"}]}], "-", 
    RowBox[{"2", 
     SuperscriptBox["Rotation", "2"], " ", "Mass", " ", 
     SuperscriptBox["Charge", "3"]}], "+", " ", 
    RowBox[{"Charge", " ", "Mass", " ", 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        RowBox[{"r", "[", "]"}], "4"], "-", 
       SuperscriptBox["Rotation", "4"], "+", 
       RowBox[{
        SuperscriptBox[
         RowBox[{"r", "[", "]"}], "2"], 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           RowBox[{"r", "[", "]"}], "2"], "+", " ", 
          RowBox[{"3", " ", 
           SuperscriptBox["Rotation", "2"]}]}], ")"}], 
        SuperscriptBox[
         RowBox[{"Sin", "[", 
          RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}]}], ")"}]}], "-", 
    RowBox[{
     FractionBox["3", "2"], "Charge", " ", "Mass", " ", 
     "\[CapitalSigma]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"\[Omega]4", "=", 
   RowBox[{
    RowBox[{
     FractionBox["1", "2"], 
     SuperscriptBox["Rotation", "3"], 
     SuperscriptBox["Mass", "3"], 
     RowBox[{"r", "[", "]"}], " ", 
     RowBox[{"(", " ", 
      RowBox[{"3", " ", "+", " ", 
       SuperscriptBox[
        RowBox[{"Cos", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], ")"}]}], " ", "-", 
    " ", 
    RowBox[{
     FractionBox["1", "16"], "Rotation", " ", 
     SuperscriptBox["Charge", "6"], 
     SuperscriptBox[
      RowBox[{"Cos", "[", 
       RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], "-", " ", 
    RowBox[{
     FractionBox["1", "8"], " ", "Rotation", " ", 
     SuperscriptBox["Charge", "4"], 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        SuperscriptBox[
         RowBox[{"r", "[", "]"}], "2"], 
        RowBox[{"(", 
         RowBox[{"2", " ", "+", " ", 
          SuperscriptBox[
           RowBox[{"Sin", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ")"}], 
        SuperscriptBox[
         RowBox[{"Cos", "[", 
          RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "+", " ", 
       RowBox[{
        SuperscriptBox["Rotation", "2"], 
        RowBox[{"(", 
         RowBox[{"1", " ", "+", " ", 
          SuperscriptBox[
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], ")"}]}]}], ")"}]}],
     "+", " ", 
    RowBox[{
     FractionBox["1", "16"], "Rotation", " ", 
     SuperscriptBox["Charge", "2"], 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        RowBox[{"r", "[", "]"}], "2"], "+", " ", 
       SuperscriptBox["Rotation", "2"]}], ")"}], 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        SuperscriptBox[
         RowBox[{"r", "[", "]"}], "2"], 
        RowBox[{"(", 
         RowBox[{"1", "-", 
          RowBox[{"6", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], " ", "+", " ", 
          RowBox[{"3", " ", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}]}], ")"}]}], "-", 
       RowBox[{
        SuperscriptBox["Rotation", "2"], 
        RowBox[{"(", 
         RowBox[{"1", "+", " ", 
          SuperscriptBox[
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], ")"}]}]}], ")"}]}],
     "-", 
    RowBox[{
     FractionBox["1", "4"], 
     SuperscriptBox["Rotation", "3"], 
     SuperscriptBox["Mass", "2"], " ", 
     SuperscriptBox["Charge", "2"], 
     RowBox[{"(", 
      RowBox[{"3", "+", " ", 
       SuperscriptBox[
        RowBox[{"Cos", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], ")"}]}], "+", " ", 
    RowBox[{
     FractionBox["1", "4"], "Rotation", " ", 
     SuperscriptBox["Mass", "2"], 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        SuperscriptBox[
         RowBox[{"r", "[", "]"}], "4"], 
        RowBox[{"(", 
         RowBox[{"3", "-", 
          RowBox[{"6", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "+", 
          SuperscriptBox[
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], ")"}]}], "+", " ", 
       
       RowBox[{"2", " ", 
        SuperscriptBox["Rotation", "2"], 
        SuperscriptBox[
         RowBox[{"r", "[", "]"}], "2"], 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"3", 
           SuperscriptBox[
            RowBox[{"Sin", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "-", 
          RowBox[{"2", " ", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}]}], ")"}]}], "-", 
       RowBox[{
        SuperscriptBox["Rotation", "4"], 
        RowBox[{"(", 
         RowBox[{"1", "+", 
          SuperscriptBox[
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], ")"}]}]}], ")"}]}],
     "+", 
    RowBox[{
     FractionBox["1", "8"], "Rotation", " ", "Mass", " ", 
     SuperscriptBox["Charge", "4"], 
     RowBox[{"r", "[", "]"}], " ", 
     SuperscriptBox[
      RowBox[{"Cos", "[", 
       RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], "+", " ", 
    RowBox[{
     FractionBox["1", "4"], "Rotation", " ", "Mass", " ", 
     SuperscriptBox["Charge", "2"], 
     RowBox[{"r", "[", "]"}], 
     RowBox[{"(", 
      RowBox[{
       RowBox[{"2", 
        SuperscriptBox[
         RowBox[{"r", "[", "]"}], "2"], 
        RowBox[{"(", 
         RowBox[{"3", "-", 
          SuperscriptBox[
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ")"}], 
        SuperscriptBox[
         RowBox[{"Cos", "[", 
          RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], " ", "-", " ", 
       RowBox[{
        SuperscriptBox["Rotation", "2"], 
        RowBox[{"(", 
         RowBox[{"1", "-", 
          RowBox[{"3", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], " ", "-", 
          RowBox[{"2", " ", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}]}], ")"}]}]}], 
      ")"}]}], "+", " ", 
    RowBox[{
     FractionBox["1", "8"], "Rotation", " ", "Mass", " ", 
     RowBox[{"r", "[", "]"}], 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        RowBox[{"r", "[", "]"}], "2"], "+", " ", 
       SuperscriptBox["Rotation", "2"]}], ")"}], 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        SuperscriptBox[
         RowBox[{"r", "[", "]"}], "2"], 
        RowBox[{"(", 
         RowBox[{"3", "+", " ", 
          RowBox[{"6", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "-", 
          SuperscriptBox[
           RowBox[{"Cos", "[", 
            RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], ")"}]}], "-", 
       RowBox[{
        SuperscriptBox["Rotation", "2"], 
        RowBox[{"(", 
         RowBox[{"1", "-", 
          RowBox[{"6", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "-", 
          RowBox[{"3", 
           SuperscriptBox[
            RowBox[{"Cos", "[", 
             RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}]}], ")"}]}]}], 
      ")"}]}], "-", 
    RowBox[{
     FractionBox["1", "128"], "Rotation", " ", "\[CapitalSigma]", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{"12", 
        SuperscriptBox["Mass", "2"]}], "-", 
       RowBox[{"7", 
        SuperscriptBox["Charge", "2"]}]}], ")"}]}]}]}], " ", ";"}]}], "Input",\

 CellChangeTimes->{{3.653764979493494*^9, 3.653765646783924*^9}, {
  3.6537658884375753`*^9, 3.653765888919361*^9}, {3.654977975937727*^9, 
  3.6549780627682047`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ByteCount", "@", "\[Omega]"}]], "Input",
 CellChangeTimes->{{3.653765654796968*^9, 3.653765656842873*^9}, {
  3.653765981809225*^9, 3.653765987243886*^9}}],

Cell[BoxData["20736"], "Output",
 CellChangeTimes->{
  3.653765657995967*^9, {3.653765969618815*^9, 3.653765987724724*^9}, 
   3.653904665555325*^9, 3.6540267703893557`*^9, 3.654085575643857*^9, 
   3.654283308935048*^9, 3.654978071695011*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"\[ScriptCapitalA]1", "=", 
   RowBox[{
    FractionBox[
     RowBox[{"-", "1"}], "2"], 
    RowBox[{"Diff", "@", 
     RowBox[{"t", "[", "]"}]}], "\[Omega]"}]}], ";"}]], "Input",
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      RowBox[{"ExpandHodgeDual", "[", 
       RowBox[{
        RowBox[{
         RowBox[{"Hodge", "[", "g3", "]"}], "[", 
         RowBox[{"Simplification", "[", 
          RowBox[{"Diff", "@", "\[Psi]1"}], "]"}], "]"}], ",", 
        RowBox[{"dx", "[", "M3", "]"}], ",", "g3"}], "]"}], "/.", 
      RowBox[{"epsilonToetaDown", "[", 
       RowBox[{"g3", ",", "BL3"}], "]"}]}], "//", 
     RowBox[{"SeparateMetric", "[", "]"}]}], "//", 
    RowBox[{"ToBasis", "[", "BL3", "]"}]}], "//", "TraceBasisDummy"}], "//", 
  "ToValues"}]], "Input",
 CellChangeTimes->{{3.654978712964723*^9, 3.654978714251439*^9}, {
  3.6549799180091352`*^9, 3.6549799195349407`*^9}, {3.654980300844571*^9, 
  3.654980301152698*^9}, {3.654980486383801*^9, 3.654980505258127*^9}, {
  3.6549806107784977`*^9, 3.654980616696743*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Simplification", "@", 
   RowBox[{"Diff", "@", "\[Psi]1"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.654980993380351*^9, 3.654981008277597*^9}}],

Cell[BoxData["4392.91200000000026193447411060333251953125`9.663352416727689"],\
 "Print",
 CellChangeTimes->{3.654985316614818*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"ExpandHodgeDual", "[", 
   RowBox[{
    RowBox[{
     RowBox[{"Hodge", "[", "g3", "]"}], "[", "%", "]"}], ",", 
    RowBox[{"dx", "[", "M3", "]"}], ",", "g3"}], "]"}], ";"}]], "Input",
 CellChangeTimes->{{3.654981022189411*^9, 3.6549810231737347`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"%", "/.", 
   RowBox[{
    RowBox[{"dx", "[", "M3", "]"}], "\[Rule]", 
    RowBox[{"ToCTensor", "[", 
     RowBox[{
      RowBox[{"dx", "[", "M3", "]"}], ",", 
      RowBox[{"{", "BL3", "}"}]}], "]"}]}]}], ";"}]], "Input"],

Cell[BoxData[
 RowBox[{
  RowBox[{"%", "/.", 
   RowBox[{"epsilong3", "\[Rule]", 
    RowBox[{"ToCTensor", "[", 
     RowBox[{"epsilong3", ",", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"-", "BL3"}], ",", 
        RowBox[{"-", "BL3"}], ",", 
        RowBox[{"-", "BL3"}]}], "}"}]}], "]"}]}]}], ";"}]], "Input"],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Simplification", "@", 
   RowBox[{"ToValues", "@", "%356"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.654985951926861*^9, 3.654986006248396*^9}, {
  3.655010923120452*^9, 3.655010926408002*^9}}],

Cell[BoxData["2042.19800000000009276845958083868026733398`9.33069775981539"], \
"Print",
 CellChangeTimes->{3.654988002886923*^9, 3.655012927178693*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplification", "[", 
  RowBox[{
   RowBox[{"-", 
    RowBox[{"UMU", "[", 
     RowBox[{"[", 
      RowBox[{"1", ",", "1"}], "]"}], "]"}]}], "%"}], " ", "]"}]], "Input",
 CellChangeTimes->{{3.6549806619350853`*^9, 3.654980687772677*^9}, {
  3.6549807731863537`*^9, 3.654980846106387*^9}, {3.654986175035437*^9, 
  3.654986179100671*^9}}],

Cell[BoxData["2542.21199999999998908606357872486114501953`9.425811677668774"],\
 "Print",
 CellChangeTimes->{3.654990505182391*^9, 3.6550154225361233`*^9}],

Cell[BoxData[
 InterpretationBox[
  TagBox[
   FrameBox[GridBox[{
      {
       ItemBox[
        TagBox[
         RowBox[{"-", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"(", 
             RowBox[{
              RowBox[{
               RowBox[{"(", 
                RowBox[{
                 TemplateBox[{"381"},
                  "OutputSizeLimit`Skeleton",
                  DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                 "+", 
                 RowBox[{"4", " ", 
                  TemplateBox[{"1"},
                   "OutputSizeLimit`Skeleton",
                   DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                  " ", 
                  RowBox[{"(", 
                   RowBox[{
                    RowBox[{
                    RowBox[{"-", "380"}], " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "6"], " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], "5"], " ", 
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], " ", 
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], " ", 
                    RowBox[{"(", 
                    RowBox[{
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}]}], "+", 
                    TemplateBox[{"8"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    "+", 
                    RowBox[{"4", " ", 
                    TemplateBox[{"3"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    " ", 
                    RowBox[{"(", 
                    RowBox[{
                    RowBox[{"256", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"], " ", 
                    RowBox[{"(", 
                    RowBox[{
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                    RowBox[{"3", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}]}], ")"}]}], "-", 
                    RowBox[{"8", " ", 
                    SuperscriptBox[
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{"\" \[CenterEllipsis]\"", #, 
                    "\"\[CenterEllipsis] \""}], Background -> GrayLevel[0.75],
                     BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    "2"], " ", 
                    RowBox[{"(", 
                    RowBox[{
                    RowBox[{"63", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "6"]}], "+", 
                    RowBox[{"16", " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "6"]}], "+", 
                    RowBox[{"2", " ", 
                    TemplateBox[{"2"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{"\" \[CenterEllipsis]\"", #, 
                    "\"\[CenterEllipsis] \""}], Background -> GrayLevel[0.75],
                     BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    " ", 
                    RowBox[{"(", 
                    RowBox[{
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{"\" \[CenterEllipsis]\"", #, 
                    "\"\[CenterEllipsis] \""}], Background -> GrayLevel[0.75],
                     BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    "+", 
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{"\" \[CenterEllipsis]\"", #, 
                    "\"\[CenterEllipsis] \""}], Background -> GrayLevel[0.75],
                     BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}],
                     ")"}]}], "+", 
                    RowBox[{
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "3"], " ", 
                    RowBox[{"(", 
                    RowBox[{
                    RowBox[{
                    RowBox[{"-", "98"}], " ", 
                    InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False]}], "+", 
                    RowBox[{"129", " ", 
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}]}], ")"}]}]}], ")"}]}], "+", 
                    RowBox[{
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox[
                    SubscriptBox["B", "0"],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], "4"], " ", 
                    RowBox[{"(", 
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{"\" \[CenterEllipsis]\"", #, 
                    "\"\[CenterEllipsis] \""}], Background -> GrayLevel[0.75],
                     BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    ")"}]}]}], ")"}]}]}], ")"}]}]}], ")"}], " ", 
               TemplateBox[{"1"},
                "OutputSizeLimit`Skeleton",
                DisplayFunction->(FrameBox[
                  
                  RowBox[{
                   "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                  Background -> GrayLevel[0.75], 
                  BaseStyle -> {
                   "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                  Baseline, ContentPadding -> False, FrameMargins -> 1, 
                  FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}], 
              "+", 
              TemplateBox[{"1"},
               "OutputSizeLimit`Skeleton",
               DisplayFunction->(FrameBox[
                 
                 RowBox[{
                  "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                 Background -> GrayLevel[0.75], 
                 BaseStyle -> {
                  "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                   ShowStringCharacters -> False}, BaselinePosition -> 
                 Baseline, ContentPadding -> False, FrameMargins -> 1, 
                 FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}], 
             ")"}], "/", 
            RowBox[{"(", 
             RowBox[{"8", " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{
                 RowBox[{"-", 
                  SuperscriptBox[
                   InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "2"]}], " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"]}], "+", 
                SuperscriptBox[
                 InterpretationBox[
                  StyleBox["a",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Rotation,
                  Editable->False], "4"], "+", 
                RowBox[{"2", " ", 
                 InterpretationBox[
                  StyleBox["m",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`Mass,
                  Editable->False], " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"], " ", 
                 InterpretationBox[
                  StyleBox["r",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`r[],
                  Editable->False]}], "+", 
                RowBox[{"3", " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"], " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`r[],
                   Editable->False], "2"]}], "+", 
                RowBox[{"2", " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`r[],
                   Editable->False], "4"]}], "+", 
                RowBox[{
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"], " ", 
                 RowBox[{
                  InterpretationBox[
                   StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   Cos,
                   Editable->False], "[", 
                  RowBox[{"2", " ", 
                   InterpretationBox[
                    StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`\[Theta][],
                    Editable->False]}], "]"}], " ", 
                 RowBox[{"(", 
                  RowBox[{
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "2"], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "-", 
                   RowBox[{"2", " ", 
                    InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False], " ", 
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}]}]}], ")"}], " ", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{"256", " ", 
                 SuperscriptBox[
                  InterpretationBox[
                   StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`Rotation,
                   Editable->False], "2"]}], "+", 
                TemplateBox[{"46"},
                 "OutputSizeLimit`Skeleton",
                 DisplayFunction->(FrameBox[
                   
                   RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                   Background -> GrayLevel[0.75], 
                   BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                   Baseline, ContentPadding -> False, FrameMargins -> 1, 
                   FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )]}], 
               ")"}]}], ")"}]}], ")"}]}],
         Short[#, 10]& ],
        BaseStyle->{Deployed -> False},
        StripOnInput->False]},
      {GridBox[{
         {
          TagBox[
           TooltipBox[
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource[
                "FEStrings", "sizeBriefExplanation"], StandardForm],
               ImageSizeCache->{60., {2., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarCategory",
             StripOnInput->False],
            StyleBox[
             DynamicBox[
              ToBoxes[
               FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"], 
               StandardForm]], DynamicUpdating -> True, StripOnInput -> 
             False]],
           Annotation[#, 
            Style[
             Dynamic[
              FEPrivate`FrontEndResource["FEStrings", "sizeExplanation"]], 
             DynamicUpdating -> True], "Tooltip"]& ], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm],
               ImageSizeCache->{54., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowLess"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 366, 19665314361301846065, 10/2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm],
               ImageSizeCache->{61., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 366, 19665314361301846065, 10 2],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm],
               ImageSizeCache->{45., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
            Identity, 366, 19665314361301846065, Infinity],
           Enabled->True,
           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
           PaneSelectorBox[{False->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm],
               ImageSizeCache->{82., {0., 8.}}],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControl",
             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeChangeLimit"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
             CurrentValue["MouseOver"]],
            Alignment->Center,
            FrameMargins->0,
            ImageSize->{Automatic, 25}],
           Appearance->None,
           ButtonFunction:>FrontEndExecute[{
              FrontEnd`SetOptions[
              FrontEnd`$FrontEnd, 
               FrontEnd`PreferencesSettings -> {"Page" -> "Evaluation"}], 
              FrontEnd`FrontEndToken["PreferencesDialog"]}],
           Evaluator->None,
           Method->"Preemptive"]}
        },
        AutoDelete->False,
        FrameStyle->GrayLevel[0.85],
        GridBoxDividers->{"Columns" -> {False, {True}}},
        GridBoxItemSize->{"Columns" -> {{Automatic}}, "Rows" -> {{Automatic}}},
        GridBoxSpacings->{"Columns" -> {{2}}}]}
     },
     DefaultBaseStyle->"Column",
     GridBoxAlignment->{
      "Columns" -> {{Left}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
       "RowsIndexed" -> {}},
     GridBoxDividers->{
      "Columns" -> {{False}}, "ColumnsIndexed" -> {}, "Rows" -> {{False}}, 
       "RowsIndexed" -> {}},
     GridBoxItemSize->{
      "Columns" -> {{Automatic}}, "ColumnsIndexed" -> {}, "Rows" -> {{1.}}, 
       "RowsIndexed" -> {}},
     GridBoxSpacings->{"Columns" -> {
         Offset[0.27999999999999997`], {
          Offset[0.5599999999999999]}, 
         Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
         Offset[0.2], 
         Offset[1.2], {
          Offset[0.4]}, 
         Offset[0.2]}, "RowsIndexed" -> {}}],
    Background->RGBColor[0.9657, 0.9753, 0.9802],
    FrameMargins->{{12, 12}, {0, 15}},
    FrameStyle->GrayLevel[0.85],
    RoundingRadius->5,
    StripOnInput->False],
   Deploy,
   DefaultBaseStyle->"Deploy"],
  Out[366]]], "Output",
 CellChangeTimes->{3.654990505908031*^9, 3.655015423186719*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ByteCount", "@", "%"}]], "Input",
 CellChangeTimes->{{3.655010860739339*^9, 3.655010892065195*^9}, {
  3.655012978223394*^9, 3.65501297842188*^9}, {3.655015507914762*^9, 
  3.655015536507472*^9}}],

Cell[BoxData["302552"], "Output",
 CellChangeTimes->{{3.655010880699119*^9, 3.655010892568768*^9}, {
  3.655015509932222*^9, 3.65501552818229*^9}}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"%366", "-", 
   RowBox[{"2", "\[Chi]1", " ", "\[ScriptCapitalF]1"}]}], " ", ";"}]], "Input",\

 CellChangeTimes->{3.655035457383057*^9}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Collect", "[", 
  RowBox[{"%376", ",", 
   RowBox[{
    RowBox[{"Diff", "@", 
     RowBox[{"r", "[", "]"}]}], "\[Wedge]", 
    RowBox[{"Diff", "@", 
     RowBox[{"t", "[", "]"}]}]}]}], "]"}]], "Input",
 CellChangeTimes->{{3.654986670805089*^9, 3.654986733999691*^9}, {
  3.654986862017413*^9, 3.654986867792099*^9}, {3.655015622250462*^9, 
  3.6550156226556892`*^9}, {3.655035393002871*^9, 3.6550354643563223`*^9}, {
  3.655035809151587*^9, 3.65503580976657*^9}}],

Cell[BoxData[
 InterpretationBox[
  TagBox[
   FrameBox[GridBox[{
      {
       ItemBox[
        TagBox[
         RowBox[{
          RowBox[{
           RowBox[{"(", 
            RowBox[{
             RowBox[{"-", 
              FractionBox[
               RowBox[{
                TemplateBox[{"381"},
                 "OutputSizeLimit`Skeleton",
                 DisplayFunction->(FrameBox[
                   
                   RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
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                   BaseStyle -> {
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                    ShowStringCharacters -> False}, BaselinePosition -> 
                   Baseline, ContentPadding -> False, FrameMargins -> 1, 
                   FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
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                RowBox[{"4", " ", 
                 TemplateBox[{"1"},
                  "OutputSizeLimit`Skeleton",
                  DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                 " ", 
                 RowBox[{"(", 
                  RowBox[{
                   RowBox[{
                    RowBox[{"-", "380"}], " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "6"], " ", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox[
                    TemplateBox[{"26"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], "5"], " ", 
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], " ", 
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], " ", 
                    RowBox[{"(", 
                    RowBox[{
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "+", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}]}], "+", 
                   TemplateBox[{"8"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                   "+", 
                   RowBox[{"4", " ", 
                    InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False], " ", 
                    InterpretationBox[
                    StyleBox[
                    TemplateBox[{"26"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )],
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`MField,
                    Editable->False], " ", 
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], " ", 
                    RowBox[{"(", 
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
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               RowBox[{"8", " ", 
                RowBox[{"(", 
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                  RowBox[{
                   RowBox[{"-", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "2"]}], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"]}], "+", 
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                   InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "4"], "+", 
                  RowBox[{"2", " ", 
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                    StyleBox["m",
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                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False], " ", 
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                    InterpretationBox[
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                    DisplayFunction->(FrameBox[
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                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                  RowBox[{"3", " ", 
                   SuperscriptBox[
                    TemplateBox[{"1"},
                    "OutputSizeLimit`Skeleton",
                    DisplayFunction->(FrameBox[
                    
                    RowBox[{
                    "\" \[CenterEllipsis]\"", #, "\"\[CenterEllipsis] \""}], 
                    Background -> GrayLevel[0.75], 
                    BaseStyle -> {
                    "Deploy", FontColor -> GrayLevel[1], FontSize -> Smaller, 
                    ShowStringCharacters -> False}, BaselinePosition -> 
                    Baseline, ContentPadding -> False, FrameMargins -> 1, 
                    FrameStyle -> GrayLevel[0.75], RoundingRadius -> 7]& )], 
                    "2"], " ", 
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], "+", 
                  RowBox[{"2", " ", 
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                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "4"]}], "+", 
                  RowBox[{
                   SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], " ", 
                   RowBox[{
                    InterpretationBox[
                    StyleBox["Cos",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    Cos,
                    Editable->False], "[", 
                    RowBox[{"2", " ", 
                    InterpretationBox[
                    StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`\[Theta][],
                    Editable->False]}], "]"}], " ", 
                   RowBox[{"(", 
                    RowBox[{
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["q",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Charge,
                    Editable->False], "2"], "+", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["a",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Rotation,
                    Editable->False], "2"], "-", 
                    RowBox[{"2", " ", 
                    InterpretationBox[
                    StyleBox["m",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`Mass,
                    Editable->False], " ", 
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False]}], "+", 
                    SuperscriptBox[
                    InterpretationBox[
                    StyleBox["r",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                    $CellContext`r[],
                    Editable->False], "2"]}], ")"}]}]}], ")"}], " ", 
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                 AutoSpacing->False],
                $CellContext`r[],
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                 AutoSpacing->False],
                physics`t[],
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            DisplayFunction->(FrameBox[
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            DisplayFunction->(FrameBox[
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             DynamicBox[
              ToBoxes[
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             Dynamic[
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              DynamicBox[ToBoxes[
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              DynamicBox[ToBoxes[
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           Evaluator->Automatic,
           Method->"Queued"], 
          ButtonBox[
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              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm],
               ImageSizeCache->{61., {0., 8.}}],
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             StripOnInput->False], True->
            StyleBox[
             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowMore"], 
                StandardForm]],
              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
             StripOnInput->False]}, Dynamic[
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            FrameMargins->0,
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           Appearance->None,
           
           ButtonFunction:>OutputSizeLimit`ButtonFunction[
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           Evaluator->Automatic,
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          ButtonBox[
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                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
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             StyleBox[
              DynamicBox[ToBoxes[
                FEPrivate`FrontEndResource["FEStrings", "sizeShowAll"], 
                StandardForm]],
              StripOnInput->False,
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             StripOnInput->False]}, Dynamic[
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            FrameMargins->0,
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           ButtonFunction:>OutputSizeLimit`ButtonFunction[
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          ButtonBox[
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              StripOnInput->False,
              DynamicUpdating->True], "SuggestionsBarControlActive",
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             CurrentValue["MouseOver"]],
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            FrameMargins->0,
            ImageSize->{Automatic, 25}],
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           ButtonFunction:>FrontEndExecute[{
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   DefaultBaseStyle->"Deploy"],
  Out[383]]], "Output",
 CellChangeTimes->{
  3.655009686983189*^9, 3.655035267073004*^9, 3.655035399963455*^9, {
   3.655035437673997*^9, 3.655035465899098*^9}, {3.6550358039530773`*^9, 
   3.655035811448374*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ByteCount", "@", "%376"}]], "Input",
 CellChangeTimes->{{3.655035473894969*^9, 3.6550354763500977`*^9}, {
  3.6550357822663918`*^9, 3.655035830885137*^9}, {3.655036320585598*^9, 
  3.6550363306096478`*^9}}],

Cell[BoxData["440312"], "Output",
 CellChangeTimes->{
  3.655035477007812*^9, 3.655035791790346*^9, {3.655035826316307*^9, 
   3.6550358314207983`*^9}, 3.655036287295216*^9, {3.6550363221632957`*^9, 
   3.655036330893717*^9}}]
}, Open  ]]
}, Open  ]],

Cell[CellGroupData[{

Cell["Ergoregion", "Subsection",
 CellChangeTimes->{{3.655050404647682*^9, 3.655050412894568*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"g00", "=", 
   RowBox[{
    RowBox[{
     RowBox[{"-", "H"}], " ", "f"}], "+", " ", 
    RowBox[{
     FractionBox[
      RowBox[{"\[CapitalSigma]", " ", 
       SuperscriptBox[
        RowBox[{"Sin", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], 
      RowBox[{"H", " ", 
       SuperscriptBox["R", "2"]}]], 
     SuperscriptBox["\[Omega]", "2"]}]}]}], ";"}]], "Input",
 CellChangeTimes->{{3.655066778604594*^9, 3.655066843570866*^9}, {
  3.6550669259430323`*^9, 3.6550669278044977`*^9}, {3.655067201522875*^9, 
  3.655067201914125*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"g00", "/.", 
   RowBox[{"MField", "\[Rule]", "0"}]}], "//", "FullSimplify"}]], "Input",
 CellChangeTimes->{{3.6550669320519047`*^9, 3.6550669469968987`*^9}}],

Cell[BoxData["2.00899999999999989697130331478547304869`6.3235798500278735"], \
"Print",
 CellChangeTimes->{3.655066939799691*^9, 3.655066986772047*^9, 
  3.655067213378194*^9}],

Cell[BoxData[
 RowBox[{
  RowBox[{"-", "1"}], "-", 
  FractionBox[
   RowBox[{
    SuperscriptBox[
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], "2"], "-", 
    RowBox[{"2", " ", 
     InterpretationBox[
      StyleBox["m",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Mass,
      Editable->False], " ", 
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False]}]}], 
   RowBox[{
    RowBox[{
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "2"], " ", 
     SuperscriptBox[
      RowBox[{
       InterpretationBox[
        StyleBox["Cos",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Cos,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], "2"]}], "+", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False], "2"]}]]}]], "Output",
 CellChangeTimes->{3.655066939867284*^9, 3.655066986826929*^9, 
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}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
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  RowBox[{"g00", ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"r", "[", "]"}], ",", "\[Infinity]", ",", "4"}], "}"}]}], 
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"Print",
 CellChangeTimes->{3.655067398639512*^9}],
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                  AutoSpacing->False],
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              RowBox[{"16", " ", 
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                 StyleBox[
                  SubscriptBox["B", "0"],
                  ShowAutoStyles->False,
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                 $CellContext`MField,
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               RowBox[{
                InterpretationBox[
                 StyleBox["Cos",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 Cos,
                 Editable->False], "[", 
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                 InterpretationBox[
                  StyleBox["\[Theta]",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  $CellContext`\[Theta][],
                  Editable->False]}], "]"}]}], "-", 
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                 6 $CellContext`MField^4 $CellContext`Rotation^2 
                  Cos[4 $CellContext`\[Theta][]] + $CellContext`MField^4 \
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              48 $CellContext`Charge^2 $CellContext`Mass \
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              48 $CellContext`Charge $CellContext`MField^3 \
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              18 $CellContext`Mass $CellContext`MField^4 \
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              16 $CellContext`Charge^2 $CellContext`Mass \
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              96 $CellContext`Charge $CellContext`MField^3 \
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              24 $CellContext`Mass $CellContext`MField^4 \
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                  $CellContext`\[Theta][]]^2 + 
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              11 $CellContext`Mass $CellContext`MField^4 \
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              32 $CellContext`Mass $CellContext`MField^4 \
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              144 $CellContext`Mass^3 $CellContext`MField^4 \
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              16 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Cos[4 $CellContext`\[Theta][]] - 
              14 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] + 
              16 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[
                  $CellContext`\[Theta][]]^2 Cos[4 $CellContext`\[Theta][]] + 
              32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Cos[
                  $CellContext`\[Theta][]]^2 Cos[4 $CellContext`\[Theta][]] + 
              24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[
                  $CellContext`\[Theta][]]^2 Cos[4 $CellContext`\[Theta][]] + 
              8 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[
                  $CellContext`\[Theta][]]^4 Cos[4 $CellContext`\[Theta][]] - 
              8 $CellContext`Charge^2 $CellContext`Mass $CellContext`MField^4 \
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              16 $CellContext`Charge $CellContext`MField^3 \
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              Cos[4 $CellContext`\[Theta][]] - 
              4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[
                 $CellContext`\[Theta][]]^2 Cos[2 $CellContext`\[Theta][]] 
              Cos[4 $CellContext`\[Theta][]] + 
              12 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
              8 $CellContext`Mass^3 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
              3 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[6 $CellContext`\[Theta][]] - 
              6 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[
                 $CellContext`\[Theta][]]^2 Cos[6 $CellContext`\[Theta][]] + 
              3 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[2 $CellContext`\[Theta][]] 
               Cos[6 $CellContext`\[Theta][]] + 
              512 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 Sin[
                  $CellContext`\[Theta][]]^2 + 
              80 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Sin[
                  $CellContext`\[Theta][]]^2 - 
              96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Sin[
                 $CellContext`\[Theta][]]^2 - 
              56 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Sin[
                 $CellContext`\[Theta][]]^2 - 
              48 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[
                 $CellContext`\[Theta][]]^2 Sin[
                 $CellContext`\[Theta][]]^2 - 
              512 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] Sin[
                 $CellContext`\[Theta][]]^2 - 
              64 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] 
              Sin[
                 $CellContext`\[Theta][]]^2 + 
              128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Cos[2 $CellContext`\[Theta][]] Sin[
                  $CellContext`\[Theta][]]^2 + 
              112 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[2 $CellContext`\[Theta][]] Sin[
                  $CellContext`\[Theta][]]^2 + 
              64 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[
                  $CellContext`\[Theta][]]^2 Cos[2 $CellContext`\[Theta][]] 
               Sin[
                  $CellContext`\[Theta][]]^2 - 
              32 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[2 $CellContext`\[Theta][]]^2 Sin[
                 $CellContext`\[Theta][]]^2 - 
              16 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] 
              Sin[
                 $CellContext`\[Theta][]]^2 - 
              32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Cos[4 $CellContext`\[Theta][]] Sin[
                 $CellContext`\[Theta][]]^2 - 
              40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] Sin[
                 $CellContext`\[Theta][]]^2 - 
              16 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[
                 $CellContext`\[Theta][]]^2 Cos[4 $CellContext`\[Theta][]] Sin[
                 $CellContext`\[Theta][]]^2 + 
              8 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[2 $CellContext`\[Theta][]] 
               Cos[4 $CellContext`\[Theta][]] Sin[
                  $CellContext`\[Theta][]]^2 + 
              8 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[6 $CellContext`\[Theta][]] Sin[
                  $CellContext`\[Theta][]]^2 + 
              72 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Sin[
                  $CellContext`\[Theta][]]^4 - 
              96 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[2 $CellContext`\[Theta][]] Sin[
                 $CellContext`\[Theta][]]^4 + 
              
              24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] Sin[
                  $CellContext`\[Theta][]]^4), 
            Rational[
              1, 1024] (-(
                2 ($CellContext`Rotation^4 ($CellContext`Charge^2 + \
$CellContext`Rotation^2) Cos[
                    $CellContext`\[Theta][]]^4 - $CellContext`Rotation^6 Cos[
                    $CellContext`\[Theta][]]^6) + (-$CellContext`Rotation^2 \
($CellContext`Charge^2 + $CellContext`Rotation^2) Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Rotation^4 Cos[
                    $CellContext`\[Theta][]]^4) ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
                12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                Cos[2 $CellContext`\[Theta][]] + 
                4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]]) - (
               2 (-$CellContext`Rotation^2 ($CellContext`Charge^2 + \
$CellContext`Rotation^2) Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Rotation^4 Cos[
                    $CellContext`\[Theta][]]^4) + ($CellContext`Charge^2 + \
$CellContext`Rotation^2 - $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
               128 $CellContext`MField^2 + 
               8 $CellContext`Charge^2 $CellContext`MField^4 + 
               26 $CellContext`MField^4 $CellContext`Rotation^2 - 
               128 $CellContext`MField^2 Cos[2 $CellContext`\[Theta][]] - 
               33 $CellContext`MField^4 $CellContext`Rotation^2 
               Cos[2 $CellContext`\[Theta][]] - 
               8 $CellContext`Charge^2 $CellContext`MField^4 
               Cos[4 $CellContext`\[Theta][]] + 
               6 $CellContext`MField^4 $CellContext`Rotation^2 
                Cos[4 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) - (
               4 $CellContext`Mass $CellContext`Rotation^2 Cos[
                   $CellContext`\[Theta][]]^2 - 
               2 $CellContext`Mass ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
               96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation + 
               40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 - 
               128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
               60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
               32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
               24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
               4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 
               Cos[6 $CellContext`\[Theta][]]) - ($CellContext`Rotation^2 + 
               2 ($CellContext`Charge^2 + $CellContext`Rotation^2 - \
$CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) + $CellContext`Rotation^2 
                Cos[2 $CellContext`\[Theta][]]) (512 + 
               384 $CellContext`Charge^2 $CellContext`MField^2 + 
               12 $CellContext`Charge^4 $CellContext`MField^4 + 
               576 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation + 
               160 $CellContext`MField^2 $CellContext`Rotation^2 + 
               20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
               328 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 16 $CellContext`MField^4 $CellContext`Rotation^4 + 
               384 $CellContext`Charge^2 $CellContext`MField^2 
                Cos[2 $CellContext`\[Theta][]] + 
               16 $CellContext`Charge^4 $CellContext`MField^4 
                Cos[2 $CellContext`\[Theta][]] + 
               512 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
               128 $CellContext`MField^2 $CellContext`Rotation^2 
               Cos[2 $CellContext`\[Theta][]] - 
               2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
               252 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
               18 $CellContext`MField^4 $CellContext`Rotation^4 
               Cos[2 $CellContext`\[Theta][]] + 
               4 $CellContext`Charge^4 $CellContext`MField^4 
                Cos[4 $CellContext`\[Theta][]] - 
               64 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] - 
               32 $CellContext`MField^2 $CellContext`Rotation^2 
               Cos[4 $CellContext`\[Theta][]] - 
               20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
               72 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
               2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
               4 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
               2 $CellContext`MField^4 $CellContext`Rotation^4 
                Cos[6 $CellContext`\[Theta][]]) + 
              4 $CellContext`Mass (
                512 $CellContext`Charge $CellContext`MField \
$CellContext`Rotation - 
                32 $CellContext`Charge^3 $CellContext`MField^3 \
$CellContext`Rotation + 
                192 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 - 
                72 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 + 
                96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 + 
                40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 - 
                512 $CellContext`Charge $CellContext`MField \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                256 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                4 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
                128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Cos[2 $CellContext`\[Theta][]] - 
                60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[2 $CellContext`\[Theta][]] + 
                
                32 $CellContext`Charge^3 $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
                64 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
                72 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
                32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Cos[4 $CellContext`\[Theta][]] + 
                24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] - 
                4 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] - 
                4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[6 $CellContext`\[Theta][]]) - 
              2 (256 $CellContext`Rotation^2 + 
               672 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 + 
               26 $CellContext`Charge^4 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
               768 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation^3 + 
               32 $CellContext`MField^2 $CellContext`Rotation^4 + 
               12 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 + 
               304 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^4 + 2 $CellContext`MField^4 $CellContext`Rotation^6 + 
               256 $CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
               128 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
               15 $CellContext`Charge^4 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
               256 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation^3 Cos[2 $CellContext`\[Theta][]] - 
               2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[2 $CellContext`\[Theta][]] + 
               192 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^4 
                Cos[2 $CellContext`\[Theta][]] - $CellContext`MField^4 \
$CellContext`Rotation^6 Cos[2 $CellContext`\[Theta][]] - 
               32 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
               10 $CellContext`Charge^4 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
               32 $CellContext`MField^2 $CellContext`Rotation^4 
               Cos[4 $CellContext`\[Theta][]] - 
               12 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] + 
               16 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] - 
               2 $CellContext`MField^4 $CellContext`Rotation^6 
               Cos[4 $CellContext`\[Theta][]] + $CellContext`Charge^4 \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
               2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 
                Cos[6 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^6 Cos[6 $CellContext`\[Theta][]]) + 
              2 $CellContext`Mass $CellContext`Rotation^2 ((
                  4 $CellContext`Mass $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2 - 
                  2 $CellContext`Mass ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
                  12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                  Cos[2 $CellContext`\[Theta][]] + 
                  4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]]) - 
                4 $CellContext`Mass (128 $CellContext`MField^2 + 
                 8 $CellContext`Charge^2 $CellContext`MField^4 + 
                 26 $CellContext`MField^4 $CellContext`Rotation^2 - 
                 128 $CellContext`MField^2 Cos[2 $CellContext`\[Theta][]] - 
                 33 $CellContext`MField^4 $CellContext`Rotation^2 
                 Cos[2 $CellContext`\[Theta][]] - 
                 8 $CellContext`Charge^2 $CellContext`MField^4 
                 Cos[4 $CellContext`\[Theta][]] + 
                 6 $CellContext`MField^4 $CellContext`Rotation^2 
                  Cos[4 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) + 
                2 (96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation + 
                  40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 - 
                  128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                  60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                  32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
                  24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                  4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]])) Sin[
                  $CellContext`\[Theta][]]^2 - ((
                 2 (-$CellContext`Rotation^2 ($CellContext`Charge^2 + \
$CellContext`Rotation^2) Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Rotation^4 Cos[
                    $CellContext`\[Theta][]]^4) + ($CellContext`Charge^2 + \
$CellContext`Rotation^2 - $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
                 12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`MField^4 
                  Cos[4 $CellContext`\[Theta][]]) + ($CellContext`Rotation^2 + 
                 2 ($CellContext`Charge^2 + $CellContext`Rotation^2 - \
$CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) + $CellContext`Rotation^2 
                  Cos[2 $CellContext`\[Theta][]]) (128 $CellContext`MField^2 + 
                 8 $CellContext`Charge^2 $CellContext`MField^4 + 
                 26 $CellContext`MField^4 $CellContext`Rotation^2 - 
                 128 $CellContext`MField^2 Cos[2 $CellContext`\[Theta][]] - 
                 33 $CellContext`MField^4 $CellContext`Rotation^2 
                 Cos[2 $CellContext`\[Theta][]] - 
                 8 $CellContext`Charge^2 $CellContext`MField^4 
                 Cos[4 $CellContext`\[Theta][]] + 
                 6 $CellContext`MField^4 $CellContext`Rotation^2 
                  Cos[4 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) - 
               4 $CellContext`Mass (
                96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation + 
                40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 - 
                128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
                24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) + 
               2 (512 + 384 $CellContext`Charge^2 $CellContext`MField^2 + 
                 12 $CellContext`Charge^4 $CellContext`MField^4 + 
                 576 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation + 
                 160 $CellContext`MField^2 $CellContext`Rotation^2 + 
                 20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
                 328 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 16 $CellContext`MField^4 $CellContext`Rotation^4 + 
                 384 $CellContext`Charge^2 $CellContext`MField^2 
                  Cos[2 $CellContext`\[Theta][]] + 
                 16 $CellContext`Charge^4 $CellContext`MField^4 
                  Cos[2 $CellContext`\[Theta][]] + 
                 512 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                 128 $CellContext`MField^2 $CellContext`Rotation^2 
                 Cos[2 $CellContext`\[Theta][]] - 
                 2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                 252 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
                 18 $CellContext`MField^4 $CellContext`Rotation^4 
                 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`Charge^4 $CellContext`MField^4 
                  Cos[4 $CellContext`\[Theta][]] - 
                 
                 64 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation Cos[4 $CellContext`\[Theta][]] - 
                 32 $CellContext`MField^2 $CellContext`Rotation^2 
                 Cos[4 $CellContext`\[Theta][]] - 
                 20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                 72 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
                 2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
                 4 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
                 2 $CellContext`MField^4 $CellContext`Rotation^4 
                  Cos[6 $CellContext`\[Theta][]])) ((-2) \
$CellContext`Rotation^2 + $CellContext`Rotation^2 Sin[
                   $CellContext`\[Theta][]]^2) - (($CellContext`Rotation^2 + 
                 2 ($CellContext`Charge^2 + $CellContext`Rotation^2 - \
$CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) + $CellContext`Rotation^2 
                  Cos[2 $CellContext`\[Theta][]]) (12 $CellContext`MField^4 - 
                 16 $CellContext`MField^4 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]]) + 
               2 (128 $CellContext`MField^2 + 
                 8 $CellContext`Charge^2 $CellContext`MField^4 + 
                 26 $CellContext`MField^4 $CellContext`Rotation^2 - 
                 128 $CellContext`MField^2 Cos[2 $CellContext`\[Theta][]] - 
                 33 $CellContext`MField^4 $CellContext`Rotation^2 
                 Cos[2 $CellContext`\[Theta][]] - 
                 8 $CellContext`Charge^2 $CellContext`MField^4 
                 Cos[4 $CellContext`\[Theta][]] + 
                 6 $CellContext`MField^4 $CellContext`Rotation^2 
                  Cos[4 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]])) (
               3 $CellContext`Rotation^4 + $CellContext`Charge^2 \
$CellContext`Rotation^2 Sin[
                   $CellContext`\[Theta][]]^2 - 3 $CellContext`Rotation^4 
               Sin[
                  $CellContext`\[Theta][]]^2 + $CellContext`Rotation^4 Sin[
                   $CellContext`\[Theta][]]^4) + 
              4 $CellContext`Mass (12 $CellContext`MField^4 - 
                16 $CellContext`MField^4 Cos[2 $CellContext`\[Theta][]] + 
                4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]]) (
                8 $CellContext`Mass $CellContext`Rotation^4 Sin[
                    $CellContext`\[Theta][]]^2 - 
                4 $CellContext`Mass $CellContext`Rotation^4 Sin[
                   $CellContext`\[Theta][]]^4) - 
              2 (12 $CellContext`MField^4 - 16 $CellContext`MField^4 
               Cos[2 $CellContext`\[Theta][]] + 
               4 $CellContext`MField^4 
                Cos[4 $CellContext`\[Theta][]]) ((-4) $CellContext`Rotation^6 - 
               4 $CellContext`Charge^2 $CellContext`Rotation^4 Sin[
                  $CellContext`\[Theta][]]^2 + 6 $CellContext`Rotation^6 Sin[
                   $CellContext`\[Theta][]]^2 + 
               2 $CellContext`Charge^2 $CellContext`Rotation^4 Sin[
                   $CellContext`\[Theta][]]^4 + 
               4 $CellContext`Mass^2 $CellContext`Rotation^4 Sin[
                   $CellContext`\[Theta][]]^4 - 4 $CellContext`Rotation^6 
               Sin[
                  $CellContext`\[Theta][]]^4 + $CellContext`Rotation^6 Sin[
                   $CellContext`\[Theta][]]^6)) + 1024 Sin[
                $CellContext`\[Theta][]]^2 (
              Rational[
                1, 2] (12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`MField^4 
                  Cos[4 $CellContext`\[Theta][]])^(-1) (
                2 (Rational[
                    1, 2] ($CellContext`Charge $CellContext`MField^3 + \
$CellContext`Charge $CellContext`MField^3 Cos[
                    $CellContext`\[Theta][]]^2) + 
                  Rational[-1, 
                    8] $CellContext`MField^4 ((-3) $CellContext`Mass \
$CellContext`Rotation - 6 $CellContext`Mass $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Mass \
$CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4)) ((-2) $CellContext`Charge \
$CellContext`MField + 
                  Rational[1, 2] $CellContext`Charge^3 $CellContext`MField^3 
                   Cos[
                    $CellContext`\[Theta][]]^2 + 
                  2 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2 + 
                  Rational[
                    1, 4] $CellContext`MField^4 ($CellContext`Mass \
$CellContext`Rotation^3 + 
                    6 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 + 
                    6 $CellContext`Mass $CellContext`Rotation^3 Cos[
                    $CellContext`\[Theta][]]^2 - 
                    2 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4 + $CellContext`Mass \
$CellContext`Rotation^3 Cos[
                    $CellContext`\[Theta][]]^4)) + (
                  Rational[-1, 
                    2] $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 + 
                  Rational[1, 128] $CellContext`MField^4 (
                    15 $CellContext`Charge^2 $CellContext`Rotation + 
                    84 $CellContext`Mass^2 $CellContext`Rotation - 
                    48 $CellContext`Charge^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 - 
                    192 $CellContext`Mass^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 + 
                    24 $CellContext`Charge^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4 + 
                    32 $CellContext`Mass^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4) + $CellContext`Charge \
$CellContext`Mass $CellContext`MField^3 Sin[
                    $CellContext`\[Theta][]]^2)^2) + (
                 Rational[
                   1, 2] ($CellContext`Charge $CellContext`MField^3 + \
$CellContext`Charge $CellContext`MField^3 Cos[
                    $CellContext`\[Theta][]]^2) + 
                 Rational[-1, 
                    8] $CellContext`MField^4 ((-3) $CellContext`Mass \
$CellContext`Rotation - 6 $CellContext`Mass $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Mass \
$CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4))^2 ((
                  Rational[1, 2] $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2 + 
                  Rational[
                    1, 4] (-$CellContext`Rotation^2 - $CellContext`Rotation^2 
                    Cos[2 $CellContext`\[Theta][]]))/(
                 12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]]) + 
                Rational[
                  1, 32] $CellContext`MField^(-6) (-3 + 
                   4 Cos[2 $CellContext`\[Theta][]] - Cos[
                   4 $CellContext`\[Theta][]])^(-2) (-128 - 
                  8 $CellContext`Charge^2 $CellContext`MField^2 - 
                  26 $CellContext`MField^2 $CellContext`Rotation^2 + 
                  128 Cos[2 $CellContext`\[Theta][]] + 
                  33 $CellContext`MField^2 $CellContext`Rotation^2 
                   Cos[2 $CellContext`\[Theta][]] + 
                  8 $CellContext`Charge^2 $CellContext`MField^2 
                   Cos[4 $CellContext`\[Theta][]] - 
                  6 $CellContext`MField^2 $CellContext`Rotation^2 
                  Cos[4 $CellContext`\[Theta][]] - $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) + 
                Rational[
                  1, 2] (12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                   Cos[2 $CellContext`\[Theta][]] + 
                   4 $CellContext`MField^4 
                    Cos[4 $CellContext`\[Theta][]])^(-1) ((-2) \
$CellContext`Rotation^2 + $CellContext`Rotation^2 Sin[
                    $CellContext`\[Theta][]]^2))), 
            Rational[
              1, 1024] (-(4 $CellContext`Mass $CellContext`Rotation^6 Cos[
                    $CellContext`\[Theta][]]^6 - 
                2 $CellContext`Mass $CellContext`Rotation^4 Cos[
                   $CellContext`\[Theta][]]^4 ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
                12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                Cos[2 $CellContext`\[Theta][]] + 
                4 $CellContext`MField^4 
                 Cos[4 $CellContext`\[Theta][]]) - ((-4) $CellContext`Mass \
$CellContext`Rotation^4 Cos[
                   $CellContext`\[Theta][]]^4 + 
               2 $CellContext`Mass $CellContext`Rotation^2 Cos[
                   $CellContext`\[Theta][]]^2 ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
               128 $CellContext`MField^2 + 
               8 $CellContext`Charge^2 $CellContext`MField^4 + 
               26 $CellContext`MField^4 $CellContext`Rotation^2 - 
               128 $CellContext`MField^2 Cos[2 $CellContext`\[Theta][]] - 
               33 $CellContext`MField^4 $CellContext`Rotation^2 
               Cos[2 $CellContext`\[Theta][]] - 
               8 $CellContext`Charge^2 $CellContext`MField^4 
               Cos[4 $CellContext`\[Theta][]] + 
               6 $CellContext`MField^4 $CellContext`Rotation^2 
                Cos[4 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) - (
               2 (-$CellContext`Rotation^2 ($CellContext`Charge^2 + \
$CellContext`Rotation^2) Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Rotation^4 Cos[
                    $CellContext`\[Theta][]]^4) + ($CellContext`Charge^2 + \
$CellContext`Rotation^2 - $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
               96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation + 
               40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 - 
               128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
               60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
               32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
               24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
               4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) - (
               4 $CellContext`Mass $CellContext`Rotation^2 Cos[
                   $CellContext`\[Theta][]]^2 - 
               2 $CellContext`Mass ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (512 + 
               384 $CellContext`Charge^2 $CellContext`MField^2 + 
               12 $CellContext`Charge^4 $CellContext`MField^4 + 
               
               576 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation + 
               160 $CellContext`MField^2 $CellContext`Rotation^2 + 
               20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
               328 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 16 $CellContext`MField^4 $CellContext`Rotation^4 + 
               384 $CellContext`Charge^2 $CellContext`MField^2 
                Cos[2 $CellContext`\[Theta][]] + 
               16 $CellContext`Charge^4 $CellContext`MField^4 
                Cos[2 $CellContext`\[Theta][]] + 
               512 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
               128 $CellContext`MField^2 $CellContext`Rotation^2 
               Cos[2 $CellContext`\[Theta][]] - 
               2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
               252 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
               18 $CellContext`MField^4 $CellContext`Rotation^4 
               Cos[2 $CellContext`\[Theta][]] + 
               4 $CellContext`Charge^4 $CellContext`MField^4 
                Cos[4 $CellContext`\[Theta][]] - 
               64 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] - 
               32 $CellContext`MField^2 $CellContext`Rotation^2 
               Cos[4 $CellContext`\[Theta][]] - 
               20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
               72 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
               2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
               4 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
               2 $CellContext`MField^4 $CellContext`Rotation^4 
                Cos[6 $CellContext`\[Theta][]]) - ($CellContext`Rotation^2 + 
               2 ($CellContext`Charge^2 + $CellContext`Rotation^2 - \
$CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) + $CellContext`Rotation^2 
                Cos[2 $CellContext`\[Theta][]]) (
               512 $CellContext`Charge $CellContext`MField \
$CellContext`Rotation - 
               32 $CellContext`Charge^3 $CellContext`MField^3 \
$CellContext`Rotation + 
               192 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 - 
               72 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 + 
               96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 + 
               40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 - 
               512 $CellContext`Charge $CellContext`MField \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
               256 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
               4 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
               128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Cos[2 $CellContext`\[Theta][]] - 
               60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[2 $CellContext`\[Theta][]] + 
               32 $CellContext`Charge^3 $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
               64 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
               72 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
               32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Cos[4 $CellContext`\[Theta][]] + 
               24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] - 
               4 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] - 
               4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[6 $CellContext`\[Theta][]]) + 
              4 $CellContext`Mass (256 $CellContext`Rotation^2 + 
                
                672 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 + 
                26 $CellContext`Charge^4 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
                768 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation^3 + 
                32 $CellContext`MField^2 $CellContext`Rotation^4 + 
                12 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 + 
                304 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^4 + 2 $CellContext`MField^4 $CellContext`Rotation^6 + 
                256 $CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                128 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                15 $CellContext`Charge^4 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                256 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation^3 Cos[2 $CellContext`\[Theta][]] - 
                2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[2 $CellContext`\[Theta][]] + 
                192 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^4 
                 Cos[2 $CellContext`\[Theta][]] - $CellContext`MField^4 \
$CellContext`Rotation^6 Cos[2 $CellContext`\[Theta][]] - 
                32 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                10 $CellContext`Charge^4 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                32 $CellContext`MField^2 $CellContext`Rotation^4 
                Cos[4 $CellContext`\[Theta][]] - 
                12 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] + 
                16 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] - 
                2 $CellContext`MField^4 $CellContext`Rotation^6 
                Cos[4 $CellContext`\[Theta][]] + $CellContext`Charge^4 \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
                2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 
                 Cos[6 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^6 Cos[6 $CellContext`\[Theta][]]) + 
              2 $CellContext`Mass $CellContext`Rotation^2 ((
                  2 (-$CellContext`Rotation^2 ($CellContext`Charge^2 + \
$CellContext`Rotation^2) Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Rotation^4 Cos[
                    $CellContext`\[Theta][]]^4) + ($CellContext`Charge^2 + \
$CellContext`Rotation^2 - $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
                  12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                  Cos[2 $CellContext`\[Theta][]] + 
                  4 $CellContext`MField^4 
                   Cos[4 $CellContext`\[Theta][]]) + ($CellContext`Rotation^2 + 
                  2 ($CellContext`Charge^2 + $CellContext`Rotation^2 - \
$CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) + $CellContext`Rotation^2 
                   Cos[2 $CellContext`\[Theta][]]) (128 $CellContext`MField^2 + 
                  8 $CellContext`Charge^2 $CellContext`MField^4 + 
                  26 $CellContext`MField^4 $CellContext`Rotation^2 - 
                  128 $CellContext`MField^2 Cos[2 $CellContext`\[Theta][]] - 
                  33 $CellContext`MField^4 $CellContext`Rotation^2 
                  Cos[2 $CellContext`\[Theta][]] - 
                  8 $CellContext`Charge^2 $CellContext`MField^4 
                  Cos[4 $CellContext`\[Theta][]] + 
                  6 $CellContext`MField^4 $CellContext`Rotation^2 
                   Cos[4 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) - 
                4 $CellContext`Mass (
                 96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation + 
                 40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 - 
                 128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                 60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                 32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
                 24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                 4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) + 
                2 (512 + 384 $CellContext`Charge^2 $CellContext`MField^2 + 
                  12 $CellContext`Charge^4 $CellContext`MField^4 + 
                  576 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation + 
                  160 $CellContext`MField^2 $CellContext`Rotation^2 + 
                  20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
                  328 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 16 $CellContext`MField^4 $CellContext`Rotation^4 + 
                  384 $CellContext`Charge^2 $CellContext`MField^2 
                   Cos[2 $CellContext`\[Theta][]] + 
                  16 $CellContext`Charge^4 $CellContext`MField^4 
                   Cos[2 $CellContext`\[Theta][]] + 
                  512 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                  128 $CellContext`MField^2 $CellContext`Rotation^2 
                  Cos[2 $CellContext`\[Theta][]] - 
                  2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                  252 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
                  18 $CellContext`MField^4 $CellContext`Rotation^4 
                  Cos[2 $CellContext`\[Theta][]] + 
                  4 $CellContext`Charge^4 $CellContext`MField^4 
                   Cos[4 $CellContext`\[Theta][]] - 
                  64 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation Cos[4 $CellContext`\[Theta][]] - 
                  32 $CellContext`MField^2 $CellContext`Rotation^2 
                  Cos[4 $CellContext`\[Theta][]] - 
                  20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                  72 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
                  2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
                  4 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
                  2 $CellContext`MField^4 $CellContext`Rotation^4 
                   Cos[6 $CellContext`\[Theta][]])) Sin[
                  $CellContext`\[Theta][]]^2 - (((-4) $CellContext`Mass \
$CellContext`Rotation^4 Cos[
                    $CellContext`\[Theta][]]^4 + 
                 2 $CellContext`Mass $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2 ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
                 12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]]) + (
                 4 $CellContext`Mass $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2 - 
                 2 $CellContext`Mass ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
                 128 $CellContext`MField^2 + 
                 8 $CellContext`Charge^2 $CellContext`MField^4 + 
                 26 $CellContext`MField^4 $CellContext`Rotation^2 - 
                 128 $CellContext`MField^2 Cos[2 $CellContext`\[Theta][]] - 
                 33 $CellContext`MField^4 $CellContext`Rotation^2 
                 Cos[2 $CellContext`\[Theta][]] - 
                 8 $CellContext`Charge^2 $CellContext`MField^4 
                 Cos[4 $CellContext`\[Theta][]] + 
                 6 $CellContext`MField^4 $CellContext`Rotation^2 
                  Cos[4 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^2 
                  Cos[6 $CellContext`\[Theta][]]) + ($CellContext`Rotation^2 + 
                 2 ($CellContext`Charge^2 + $CellContext`Rotation^2 - \
$CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) + $CellContext`Rotation^2 
                  Cos[2 $CellContext`\[Theta][]]) (
                 96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation + 
                 40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 - 
                 128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                 
                 60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                 32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
                 24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                 4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) - 
               4 $CellContext`Mass (512 + 
                384 $CellContext`Charge^2 $CellContext`MField^2 + 
                12 $CellContext`Charge^4 $CellContext`MField^4 + 
                576 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation + 
                160 $CellContext`MField^2 $CellContext`Rotation^2 + 
                20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
                328 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 16 $CellContext`MField^4 $CellContext`Rotation^4 + 
                384 $CellContext`Charge^2 $CellContext`MField^2 
                 Cos[2 $CellContext`\[Theta][]] + 
                16 $CellContext`Charge^4 $CellContext`MField^4 
                 Cos[2 $CellContext`\[Theta][]] + 
                512 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                128 $CellContext`MField^2 $CellContext`Rotation^2 
                Cos[2 $CellContext`\[Theta][]] - 
                2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                252 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
                18 $CellContext`MField^4 $CellContext`Rotation^4 
                Cos[2 $CellContext`\[Theta][]] + 
                4 $CellContext`Charge^4 $CellContext`MField^4 
                 Cos[4 $CellContext`\[Theta][]] - 
                64 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation Cos[4 $CellContext`\[Theta][]] - 
                32 $CellContext`MField^2 $CellContext`Rotation^2 
                Cos[4 $CellContext`\[Theta][]] - 
                20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                72 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
                2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
                4 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
                2 $CellContext`MField^4 $CellContext`Rotation^4 
                 Cos[6 $CellContext`\[Theta][]]) + 
               2 (512 $CellContext`Charge $CellContext`MField \
$CellContext`Rotation - 
                 32 $CellContext`Charge^3 $CellContext`MField^3 \
$CellContext`Rotation + 
                 192 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 - 
                 72 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 + 
                 96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 + 
                 40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 - 
                 512 $CellContext`Charge $CellContext`MField \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                 256 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
                 128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Cos[2 $CellContext`\[Theta][]] - 
                 60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[2 $CellContext`\[Theta][]] + 
                 32 $CellContext`Charge^3 $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
                 64 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
                 72 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
                 32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Cos[4 $CellContext`\[Theta][]] + 
                 24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] - 
                 4 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] - 
                 4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 
                 Cos[6 $CellContext`\[Theta][]])) ((-2) \
$CellContext`Rotation^2 + $CellContext`Rotation^2 Sin[
                   $CellContext`\[Theta][]]^2) - ((
                 4 $CellContext`Mass $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2 - 
                 2 $CellContext`Mass ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
                 12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]]) - 
               4 $CellContext`Mass (128 $CellContext`MField^2 + 
                8 $CellContext`Charge^2 $CellContext`MField^4 + 
                26 $CellContext`MField^4 $CellContext`Rotation^2 - 
                128 $CellContext`MField^2 Cos[2 $CellContext`\[Theta][]] - 
                33 $CellContext`MField^4 $CellContext`Rotation^2 
                Cos[2 $CellContext`\[Theta][]] - 
                8 $CellContext`Charge^2 $CellContext`MField^4 
                Cos[4 $CellContext`\[Theta][]] + 
                6 $CellContext`MField^4 $CellContext`Rotation^2 
                 Cos[4 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) + 
               2 (96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation + 
                 40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 - 
                 128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                 60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                 32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
                 24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                 4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]])) (
               3 $CellContext`Rotation^4 + $CellContext`Charge^2 \
$CellContext`Rotation^2 Sin[
                   $CellContext`\[Theta][]]^2 - 3 $CellContext`Rotation^4 
               Sin[
                  $CellContext`\[Theta][]]^2 + $CellContext`Rotation^4 Sin[
                   $CellContext`\[Theta][]]^4) - (($CellContext`Rotation^2 + 
                 2 ($CellContext`Charge^2 + $CellContext`Rotation^2 - \
$CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) + $CellContext`Rotation^2 
                  Cos[2 $CellContext`\[Theta][]]) (12 $CellContext`MField^4 - 
                 16 $CellContext`MField^4 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]]) + 
               2 (128 $CellContext`MField^2 + 
                 8 $CellContext`Charge^2 $CellContext`MField^4 + 
                 26 $CellContext`MField^4 $CellContext`Rotation^2 - 
                 128 $CellContext`MField^2 Cos[2 $CellContext`\[Theta][]] - 
                 33 $CellContext`MField^4 $CellContext`Rotation^2 
                 Cos[2 $CellContext`\[Theta][]] - 
                 8 $CellContext`Charge^2 $CellContext`MField^4 
                 Cos[4 $CellContext`\[Theta][]] + 
                 6 $CellContext`MField^4 $CellContext`Rotation^2 
                  Cos[4 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]])) (
               8 $CellContext`Mass $CellContext`Rotation^4 Sin[
                   $CellContext`\[Theta][]]^2 - 
               4 $CellContext`Mass $CellContext`Rotation^4 Sin[
                  $CellContext`\[Theta][]]^4) + 
              4 $CellContext`Mass (12 $CellContext`MField^4 - 
                16 $CellContext`MField^4 Cos[2 $CellContext`\[Theta][]] + 
                4 $CellContext`MField^4 
                 Cos[4 $CellContext`\[Theta][]]) ((-4) \
$CellContext`Rotation^6 - 4 $CellContext`Charge^2 $CellContext`Rotation^4 
                Sin[
                   $CellContext`\[Theta][]]^2 + 
                6 $CellContext`Rotation^6 Sin[
                    $CellContext`\[Theta][]]^2 + 
                2 $CellContext`Charge^2 $CellContext`Rotation^4 Sin[
                    $CellContext`\[Theta][]]^4 + 
                4 $CellContext`Mass^2 $CellContext`Rotation^4 Sin[
                    $CellContext`\[Theta][]]^4 - 4 $CellContext`Rotation^6 Sin[
                   $CellContext`\[Theta][]]^4 + $CellContext`Rotation^6 Sin[
                    $CellContext`\[Theta][]]^6) - 
              2 (12 $CellContext`MField^4 - 16 $CellContext`MField^4 
               Cos[2 $CellContext`\[Theta][]] + 
               4 $CellContext`MField^4 
                Cos[4 $CellContext`\[Theta][]]) ((-20) $CellContext`Mass \
$CellContext`Rotation^6 Sin[
                   $CellContext`\[Theta][]]^2 - 
               4 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`Rotation^4 Sin[
                  $CellContext`\[Theta][]]^4 + 
               20 $CellContext`Mass $CellContext`Rotation^6 Sin[
                   $CellContext`\[Theta][]]^4 - 
               6 $CellContext`Mass $CellContext`Rotation^6 Sin[
                  $CellContext`\[Theta][]]^6)) + 1024 Sin[
                $CellContext`\[Theta][]]^2 ((
                 Rational[
                   1, 2] ($CellContext`Charge $CellContext`MField^3 + \
$CellContext`Charge $CellContext`MField^3 Cos[
                    $CellContext`\[Theta][]]^2) + 
                 Rational[-1, 
                    8] $CellContext`MField^4 ((-3) $CellContext`Mass \
$CellContext`Rotation - 6 $CellContext`Mass $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Mass \
$CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4))^2 (
                Rational[
                  1, 8] $CellContext`MField^(-5) (-3 + 
                   4 Cos[2 $CellContext`\[Theta][]] - Cos[
                   4 $CellContext`\[Theta][]])^(-2) ((-24) \
$CellContext`Charge $CellContext`Rotation - 
                  10 $CellContext`Mass $CellContext`MField \
$CellContext`Rotation^2 + 
                  32 $CellContext`Charge $CellContext`Rotation 
                   Cos[2 $CellContext`\[Theta][]] + 
                  15 $CellContext`Mass $CellContext`MField \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
                  8 $CellContext`Charge $CellContext`Rotation 
                  Cos[4 $CellContext`\[Theta][]] - 
                  6 $CellContext`Mass $CellContext`MField \
$CellContext`Rotation^2 
                  Cos[4 $CellContext`\[Theta][]] + $CellContext`Mass \
$CellContext`MField $CellContext`Rotation^2 
                   Cos[6 $CellContext`\[Theta][]]) - $CellContext`Mass \
$CellContext`Rotation^2 (12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                  Cos[2 $CellContext`\[Theta][]] + 
                  4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]])^(-1)
                   Sin[
                   $CellContext`\[Theta][]]^2) + 
              2 (Rational[
                  1, 2] ($CellContext`Charge $CellContext`MField^3 + \
$CellContext`Charge $CellContext`MField^3 Cos[
                    $CellContext`\[Theta][]]^2) + 
                Rational[-1, 
                   8] $CellContext`MField^4 ((-3) $CellContext`Mass \
$CellContext`Rotation - 6 $CellContext`Mass $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Mass \
$CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4)) (
                Rational[-1, 
                   2] $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 + 
                Rational[1, 128] $CellContext`MField^4 (
                  15 $CellContext`Charge^2 $CellContext`Rotation + 
                  84 $CellContext`Mass^2 $CellContext`Rotation - 
                  48 $CellContext`Charge^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 - 
                  192 $CellContext`Mass^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 + 
                  24 $CellContext`Charge^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4 + 
                  32 $CellContext`Mass^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4) + $CellContext`Charge \
$CellContext`Mass $CellContext`MField^3 Sin[
                    $CellContext`\[Theta][]]^2) ((
                  Rational[1, 2] $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2 + 
                  Rational[
                    1, 4] (-$CellContext`Rotation^2 - $CellContext`Rotation^2 
                    Cos[2 $CellContext`\[Theta][]]))/(
                 12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]]) + 
                Rational[
                  1, 32] $CellContext`MField^(-6) (-3 + 
                   4 Cos[2 $CellContext`\[Theta][]] - Cos[
                   4 $CellContext`\[Theta][]])^(-2) (-128 - 
                  8 $CellContext`Charge^2 $CellContext`MField^2 - 
                  26 $CellContext`MField^2 $CellContext`Rotation^2 + 
                  128 Cos[2 $CellContext`\[Theta][]] + 
                  33 $CellContext`MField^2 $CellContext`Rotation^2 
                   Cos[2 $CellContext`\[Theta][]] + 
                  8 $CellContext`Charge^2 $CellContext`MField^2 
                   Cos[4 $CellContext`\[Theta][]] - 
                  6 $CellContext`MField^2 $CellContext`Rotation^2 
                  Cos[4 $CellContext`\[Theta][]] - $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) + 
                Rational[
                  1, 2] (12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                   Cos[2 $CellContext`\[Theta][]] + 
                   4 $CellContext`MField^4 
                    Cos[4 $CellContext`\[Theta][]])^(-1) ((-2) \
$CellContext`Rotation^2 + $CellContext`Rotation^2 Sin[
                    $CellContext`\[Theta][]]^2)) + 
              Rational[
                1, 2] (12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`MField^4 
                  Cos[4 $CellContext`\[Theta][]])^(-1) (
                2 ((-2) $CellContext`Charge $CellContext`MField + 
                  Rational[1, 2] $CellContext`Charge^3 $CellContext`MField^3 
                   Cos[
                    $CellContext`\[Theta][]]^2 + 
                  2 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2 + 
                  Rational[
                    1, 4] $CellContext`MField^4 ($CellContext`Mass \
$CellContext`Rotation^3 + 
                    6 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 + 
                    6 $CellContext`Mass $CellContext`Rotation^3 Cos[
                    $CellContext`\[Theta][]]^2 - 
                    2 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4 + $CellContext`Mass \
$CellContext`Rotation^3 Cos[
                    $CellContext`\[Theta][]]^4)) (
                  Rational[-1, 
                    2] $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 + 
                  Rational[1, 128] $CellContext`MField^4 (
                    15 $CellContext`Charge^2 $CellContext`Rotation + 
                    84 $CellContext`Mass^2 $CellContext`Rotation - 
                    48 $CellContext`Charge^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 - 
                    192 $CellContext`Mass^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 + 
                    24 $CellContext`Charge^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4 + 
                    32 $CellContext`Mass^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4) + $CellContext`Charge \
$CellContext`Mass $CellContext`MField^3 Sin[
                    $CellContext`\[Theta][]]^2) + 
                2 (Rational[
                    1, 2] ($CellContext`Charge $CellContext`MField^3 + \
$CellContext`Charge $CellContext`MField^3 Cos[
                    $CellContext`\[Theta][]]^2) + 
                  Rational[-1, 
                    8] $CellContext`MField^4 ((-3) $CellContext`Mass \
$CellContext`Rotation - 6 $CellContext`Mass $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Mass \
$CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4)) ((-3) $CellContext`Charge \
$CellContext`Mass $CellContext`MField^3 $CellContext`Rotation^2 + 
                  Rational[-3, 
                    2] $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation (1 + Cos[
                    $CellContext`\[Theta][]]^2) + 
                  Rational[
                    9, 2] $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation^2 Sin[
                    $CellContext`\[Theta][]]^2 + 
                  Rational[1, 128] $CellContext`MField^4 (
                    14 $CellContext`Charge^2 $CellContext`Rotation^3 - 
                    24 $CellContext`Mass^2 $CellContext`Rotation^3 - 
                    32 $CellContext`Charge^4 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 - 
                    48 $CellContext`Charge^2 $CellContext`Rotation^3 Cos[
                    $CellContext`\[Theta][]]^2 + 
                    16 $CellContext`Charge^2 $CellContext`Rotation^3 Cos[
                    $CellContext`\[Theta][]]^4 - 
                    128 $CellContext`Mass^2 $CellContext`Rotation^3 Cos[
                    $CellContext`\[Theta][]]^4 - 
                    7 $CellContext`Charge^2 $CellContext`Rotation^3 Sin[
                    $CellContext`\[Theta][]]^2 + 
                    204 $CellContext`Mass^2 $CellContext`Rotation^3 Sin[
                    $CellContext`\[Theta][]]^2 - 
                    16 $CellContext`Charge^4 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 Sin[
                    $CellContext`\[Theta][]]^2)))), 
            Rational[
              1, 1024] (-(
                2 (-$CellContext`Rotation^6 ($CellContext`Charge^2 + \
$CellContext`Rotation^2) Cos[
                    $CellContext`\[Theta][]]^6 + $CellContext`Rotation^8 Cos[
                    $CellContext`\[Theta][]]^8) + ($CellContext`Rotation^4 \
($CellContext`Charge^2 + $CellContext`Rotation^2) Cos[
                    $CellContext`\[Theta][]]^4 - $CellContext`Rotation^6 Cos[
                    $CellContext`\[Theta][]]^6) ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
                12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                Cos[2 $CellContext`\[Theta][]] + 
                4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]]) - (
               2 ($CellContext`Rotation^4 ($CellContext`Charge^2 + \
$CellContext`Rotation^2) Cos[
                    $CellContext`\[Theta][]]^4 - $CellContext`Rotation^6 Cos[
                    $CellContext`\[Theta][]]^6) + (-$CellContext`Rotation^2 \
($CellContext`Charge^2 + $CellContext`Rotation^2) Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Rotation^4 Cos[
                    $CellContext`\[Theta][]]^4) ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
               128 $CellContext`MField^2 + 
               8 $CellContext`Charge^2 $CellContext`MField^4 + 
               26 $CellContext`MField^4 $CellContext`Rotation^2 - 
               128 $CellContext`MField^2 Cos[2 $CellContext`\[Theta][]] - 
               33 $CellContext`MField^4 $CellContext`Rotation^2 
               Cos[2 $CellContext`\[Theta][]] - 
               8 $CellContext`Charge^2 $CellContext`MField^4 
               Cos[4 $CellContext`\[Theta][]] + 
               6 $CellContext`MField^4 $CellContext`Rotation^2 
                Cos[4 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^2 
                Cos[6 $CellContext`\[Theta][]]) - ((-4) $CellContext`Mass \
$CellContext`Rotation^4 Cos[
                   $CellContext`\[Theta][]]^4 + 
               2 $CellContext`Mass $CellContext`Rotation^2 Cos[
                   $CellContext`\[Theta][]]^2 ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
               96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation + 
               40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 - 
               128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
               60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
               32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
               24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
               4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) - (
               2 (-$CellContext`Rotation^2 ($CellContext`Charge^2 + \
$CellContext`Rotation^2) Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Rotation^4 Cos[
                    $CellContext`\[Theta][]]^4) + ($CellContext`Charge^2 + \
$CellContext`Rotation^2 - $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (512 + 
               384 $CellContext`Charge^2 $CellContext`MField^2 + 
               12 $CellContext`Charge^4 $CellContext`MField^4 + 
               576 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation + 
               160 $CellContext`MField^2 $CellContext`Rotation^2 + 
               20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
               328 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 16 $CellContext`MField^4 $CellContext`Rotation^4 + 
               384 $CellContext`Charge^2 $CellContext`MField^2 
                Cos[2 $CellContext`\[Theta][]] + 
               16 $CellContext`Charge^4 $CellContext`MField^4 
                Cos[2 $CellContext`\[Theta][]] + 
               512 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
               128 $CellContext`MField^2 $CellContext`Rotation^2 
               Cos[2 $CellContext`\[Theta][]] - 
               2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
               252 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
               18 $CellContext`MField^4 $CellContext`Rotation^4 
               Cos[2 $CellContext`\[Theta][]] + 
               4 $CellContext`Charge^4 $CellContext`MField^4 
                Cos[4 $CellContext`\[Theta][]] - 
               64 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] - 
               32 $CellContext`MField^2 $CellContext`Rotation^2 
               Cos[4 $CellContext`\[Theta][]] - 
               20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
               72 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
               2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
               4 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
               2 $CellContext`MField^4 $CellContext`Rotation^4 
                Cos[6 $CellContext`\[Theta][]]) - (
               4 $CellContext`Mass $CellContext`Rotation^2 Cos[
                   $CellContext`\[Theta][]]^2 - 
               2 $CellContext`Mass ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
               
               512 $CellContext`Charge $CellContext`MField \
$CellContext`Rotation - 
               32 $CellContext`Charge^3 $CellContext`MField^3 \
$CellContext`Rotation + 
               192 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 - 
               72 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 + 
               96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 + 
               40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 - 
               512 $CellContext`Charge $CellContext`MField \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
               256 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
               4 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
               128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Cos[2 $CellContext`\[Theta][]] - 
               60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[2 $CellContext`\[Theta][]] + 
               32 $CellContext`Charge^3 $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
               64 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
               72 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
               32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Cos[4 $CellContext`\[Theta][]] + 
               24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] - 
               4 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] - 
               4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 
               Cos[6 $CellContext`\[Theta][]]) - ($CellContext`Rotation^2 + 
               2 ($CellContext`Charge^2 + $CellContext`Rotation^2 - \
$CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) + $CellContext`Rotation^2 
                Cos[2 $CellContext`\[Theta][]]) (256 $CellContext`Rotation^2 + 
               672 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 + 
               26 $CellContext`Charge^4 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
               768 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation^3 + 
               32 $CellContext`MField^2 $CellContext`Rotation^4 + 
               12 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 + 
               304 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^4 + 2 $CellContext`MField^4 $CellContext`Rotation^6 + 
               256 $CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
               128 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
               15 $CellContext`Charge^4 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
               256 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation^3 Cos[2 $CellContext`\[Theta][]] - 
               2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[2 $CellContext`\[Theta][]] + 
               192 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^4 
                Cos[2 $CellContext`\[Theta][]] - $CellContext`MField^4 \
$CellContext`Rotation^6 Cos[2 $CellContext`\[Theta][]] - 
               32 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
               10 $CellContext`Charge^4 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
               32 $CellContext`MField^2 $CellContext`Rotation^4 
               Cos[4 $CellContext`\[Theta][]] - 
               12 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] + 
               16 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] - 
               2 $CellContext`MField^4 $CellContext`Rotation^6 
               Cos[4 $CellContext`\[Theta][]] + $CellContext`Charge^4 \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
               
               2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 
                Cos[6 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^6 Cos[6 $CellContext`\[Theta][]]) + 
              2 $CellContext`Mass $CellContext`Rotation^2 (((-4) \
$CellContext`Mass $CellContext`Rotation^4 Cos[
                    $CellContext`\[Theta][]]^4 + 
                  2 $CellContext`Mass $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2 ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
                  12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                  Cos[2 $CellContext`\[Theta][]] + 
                  4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]]) + (
                  4 $CellContext`Mass $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2 - 
                  2 $CellContext`Mass ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
                  128 $CellContext`MField^2 + 
                  8 $CellContext`Charge^2 $CellContext`MField^4 + 
                  26 $CellContext`MField^4 $CellContext`Rotation^2 - 
                  128 $CellContext`MField^2 Cos[2 $CellContext`\[Theta][]] - 
                  33 $CellContext`MField^4 $CellContext`Rotation^2 
                  Cos[2 $CellContext`\[Theta][]] - 
                  8 $CellContext`Charge^2 $CellContext`MField^4 
                  Cos[4 $CellContext`\[Theta][]] + 
                  6 $CellContext`MField^4 $CellContext`Rotation^2 
                   Cos[4 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^2 
                   Cos[6 $CellContext`\[Theta][]]) + ($CellContext`Rotation^2 + 
                  2 ($CellContext`Charge^2 + $CellContext`Rotation^2 - \
$CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) + $CellContext`Rotation^2 
                   Cos[2 $CellContext`\[Theta][]]) (
                  96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation + 
                  40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 - 
                  128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                  60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                  32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
                  24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                  4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) - 
                4 $CellContext`Mass (512 + 
                 384 $CellContext`Charge^2 $CellContext`MField^2 + 
                 12 $CellContext`Charge^4 $CellContext`MField^4 + 
                 576 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation + 
                 160 $CellContext`MField^2 $CellContext`Rotation^2 + 
                 20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
                 328 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 16 $CellContext`MField^4 $CellContext`Rotation^4 + 
                 384 $CellContext`Charge^2 $CellContext`MField^2 
                  Cos[2 $CellContext`\[Theta][]] + 
                 16 $CellContext`Charge^4 $CellContext`MField^4 
                  Cos[2 $CellContext`\[Theta][]] + 
                 512 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                 128 $CellContext`MField^2 $CellContext`Rotation^2 
                 Cos[2 $CellContext`\[Theta][]] - 
                 2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                 252 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
                 18 $CellContext`MField^4 $CellContext`Rotation^4 
                 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`Charge^4 $CellContext`MField^4 
                  Cos[4 $CellContext`\[Theta][]] - 
                 64 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation Cos[4 $CellContext`\[Theta][]] - 
                 32 $CellContext`MField^2 $CellContext`Rotation^2 
                 Cos[4 $CellContext`\[Theta][]] - 
                 20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                 72 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
                 2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
                 4 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
                 2 $CellContext`MField^4 $CellContext`Rotation^4 
                  Cos[6 $CellContext`\[Theta][]]) + 
                2 (512 $CellContext`Charge $CellContext`MField \
$CellContext`Rotation - 
                  32 $CellContext`Charge^3 $CellContext`MField^3 \
$CellContext`Rotation + 
                  192 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 - 
                  72 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 + 
                  96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 + 
                  40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 - 
                  512 $CellContext`Charge $CellContext`MField \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                  256 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                  4 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
                  128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Cos[2 $CellContext`\[Theta][]] - 
                  60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[2 $CellContext`\[Theta][]] + 
                  32 $CellContext`Charge^3 $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
                  64 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
                  72 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
                  32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Cos[4 $CellContext`\[Theta][]] + 
                  24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] - 
                  4 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] - 
                  4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[6 $CellContext`\[Theta][]])) Sin[
                  $CellContext`\[Theta][]]^2 - ((
                 2 ($CellContext`Rotation^4 ($CellContext`Charge^2 + \
$CellContext`Rotation^2) Cos[
                    $CellContext`\[Theta][]]^4 - $CellContext`Rotation^6 Cos[
                    $CellContext`\[Theta][]]^6) + (-$CellContext`Rotation^2 \
($CellContext`Charge^2 + $CellContext`Rotation^2) Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Rotation^4 Cos[
                    $CellContext`\[Theta][]]^4) ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
                 12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]]) + (
                 2 (-$CellContext`Rotation^2 ($CellContext`Charge^2 + \
$CellContext`Rotation^2) Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Rotation^4 Cos[
                    $CellContext`\[Theta][]]^4) + ($CellContext`Charge^2 + \
$CellContext`Rotation^2 - $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
                 128 $CellContext`MField^2 + 
                 8 $CellContext`Charge^2 $CellContext`MField^4 + 
                 26 $CellContext`MField^4 $CellContext`Rotation^2 - 
                 128 $CellContext`MField^2 Cos[2 $CellContext`\[Theta][]] - 
                 33 $CellContext`MField^4 $CellContext`Rotation^2 
                 Cos[2 $CellContext`\[Theta][]] - 
                 8 $CellContext`Charge^2 $CellContext`MField^4 
                 Cos[4 $CellContext`\[Theta][]] + 
                 6 $CellContext`MField^4 $CellContext`Rotation^2 
                  Cos[4 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) + (
                 4 $CellContext`Mass $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2 - 
                 2 $CellContext`Mass ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
                 96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation + 
                 40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 - 
                 128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                 60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                 32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
                 24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                 4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 
                 Cos[6 $CellContext`\[Theta][]]) + ($CellContext`Rotation^2 + 
                 2 ($CellContext`Charge^2 + $CellContext`Rotation^2 - \
$CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) + $CellContext`Rotation^2 
                  Cos[2 $CellContext`\[Theta][]]) (512 + 
                 384 $CellContext`Charge^2 $CellContext`MField^2 + 
                 12 $CellContext`Charge^4 $CellContext`MField^4 + 
                 576 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation + 
                 160 $CellContext`MField^2 $CellContext`Rotation^2 + 
                 20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
                 328 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 16 $CellContext`MField^4 $CellContext`Rotation^4 + 
                 384 $CellContext`Charge^2 $CellContext`MField^2 
                  Cos[2 $CellContext`\[Theta][]] + 
                 16 $CellContext`Charge^4 $CellContext`MField^4 
                  Cos[2 $CellContext`\[Theta][]] + 
                 512 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                 128 $CellContext`MField^2 $CellContext`Rotation^2 
                 Cos[2 $CellContext`\[Theta][]] - 
                 2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                 252 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
                 18 $CellContext`MField^4 $CellContext`Rotation^4 
                 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`Charge^4 $CellContext`MField^4 
                  Cos[4 $CellContext`\[Theta][]] - 
                 64 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation Cos[4 $CellContext`\[Theta][]] - 
                 32 $CellContext`MField^2 $CellContext`Rotation^2 
                 Cos[4 $CellContext`\[Theta][]] - 
                 20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                 72 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
                 2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
                 4 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
                 2 $CellContext`MField^4 $CellContext`Rotation^4 
                  Cos[6 $CellContext`\[Theta][]]) - 
               4 $CellContext`Mass (
                512 $CellContext`Charge $CellContext`MField \
$CellContext`Rotation - 
                32 $CellContext`Charge^3 $CellContext`MField^3 \
$CellContext`Rotation + 
                192 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 - 
                72 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 + 
                96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 + 
                40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 - 
                512 $CellContext`Charge $CellContext`MField \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                256 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                4 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
                128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Cos[2 $CellContext`\[Theta][]] - 
                
                60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[2 $CellContext`\[Theta][]] + 
                32 $CellContext`Charge^3 $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
                64 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
                72 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
                32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^3 Cos[4 $CellContext`\[Theta][]] + 
                24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] - 
                4 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] - 
                4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[6 $CellContext`\[Theta][]]) + 
               2 (256 $CellContext`Rotation^2 + 
                 672 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 + 
                 26 $CellContext`Charge^4 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
                 768 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation^3 + 
                 32 $CellContext`MField^2 $CellContext`Rotation^4 + 
                 12 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 + 
                 304 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^4 + 2 $CellContext`MField^4 $CellContext`Rotation^6 + 
                 256 $CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                 128 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                 15 $CellContext`Charge^4 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                 256 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation^3 Cos[2 $CellContext`\[Theta][]] - 
                 2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[2 $CellContext`\[Theta][]] + 
                 
                 192 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^4 
                  Cos[2 $CellContext`\[Theta][]] - $CellContext`MField^4 \
$CellContext`Rotation^6 Cos[2 $CellContext`\[Theta][]] - 
                 32 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                 10 $CellContext`Charge^4 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                 32 $CellContext`MField^2 $CellContext`Rotation^4 
                 Cos[4 $CellContext`\[Theta][]] - 
                 12 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] + 
                 16 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^4 Cos[4 $CellContext`\[Theta][]] - 
                 2 $CellContext`MField^4 $CellContext`Rotation^6 
                 Cos[4 $CellContext`\[Theta][]] + $CellContext`Charge^4 \
$CellContext`MField^4 $CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
                 2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 
                  Cos[6 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^6 
                  Cos[6 $CellContext`\[Theta][]])) ((-2) \
$CellContext`Rotation^2 + $CellContext`Rotation^2 Sin[
                   $CellContext`\[Theta][]]^2) - ((
                 2 (-$CellContext`Rotation^2 ($CellContext`Charge^2 + \
$CellContext`Rotation^2) Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Rotation^4 Cos[
                    $CellContext`\[Theta][]]^4) + ($CellContext`Charge^2 + \
$CellContext`Rotation^2 - $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
                 12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`MField^4 
                  Cos[4 $CellContext`\[Theta][]]) + ($CellContext`Rotation^2 + 
                 2 ($CellContext`Charge^2 + $CellContext`Rotation^2 - \
$CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) + $CellContext`Rotation^2 
                  Cos[2 $CellContext`\[Theta][]]) (128 $CellContext`MField^2 + 
                 8 $CellContext`Charge^2 $CellContext`MField^4 + 
                 26 $CellContext`MField^4 $CellContext`Rotation^2 - 
                 128 $CellContext`MField^2 Cos[2 $CellContext`\[Theta][]] - 
                 33 $CellContext`MField^4 $CellContext`Rotation^2 
                 Cos[2 $CellContext`\[Theta][]] - 
                 8 $CellContext`Charge^2 $CellContext`MField^4 
                 Cos[4 $CellContext`\[Theta][]] + 
                 6 $CellContext`MField^4 $CellContext`Rotation^2 
                  Cos[4 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) - 
               4 $CellContext`Mass (
                96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation + 
                40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 - 
                128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
                24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) + 
               2 (512 + 384 $CellContext`Charge^2 $CellContext`MField^2 + 
                 12 $CellContext`Charge^4 $CellContext`MField^4 + 
                 576 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation + 
                 160 $CellContext`MField^2 $CellContext`Rotation^2 + 
                 20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
                 328 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 16 $CellContext`MField^4 $CellContext`Rotation^4 + 
                 384 $CellContext`Charge^2 $CellContext`MField^2 
                  Cos[2 $CellContext`\[Theta][]] + 
                 16 $CellContext`Charge^4 $CellContext`MField^4 
                  Cos[2 $CellContext`\[Theta][]] + 
                 512 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                 128 $CellContext`MField^2 $CellContext`Rotation^2 
                 Cos[2 $CellContext`\[Theta][]] - 
                 2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                 252 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
                 18 $CellContext`MField^4 $CellContext`Rotation^4 
                 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`Charge^4 $CellContext`MField^4 
                  Cos[4 $CellContext`\[Theta][]] - 
                 64 $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 $CellContext`Rotation Cos[4 $CellContext`\[Theta][]] - 
                 32 $CellContext`MField^2 $CellContext`Rotation^2 
                 Cos[4 $CellContext`\[Theta][]] - 
                 20 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                 72 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] + 
                 2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
                 4 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]] + 
                 2 $CellContext`MField^4 $CellContext`Rotation^4 
                  Cos[6 $CellContext`\[Theta][]])) (
               3 $CellContext`Rotation^4 + $CellContext`Charge^2 \
$CellContext`Rotation^2 Sin[
                   $CellContext`\[Theta][]]^2 - 3 $CellContext`Rotation^4 
               Sin[
                  $CellContext`\[Theta][]]^2 + $CellContext`Rotation^4 Sin[
                   $CellContext`\[Theta][]]^4) - ((
                 4 $CellContext`Mass $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2 - 
                 2 $CellContext`Mass ($CellContext`Rotation^2 + \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]])) (
                 12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]]) - 
               4 $CellContext`Mass (128 $CellContext`MField^2 + 
                8 $CellContext`Charge^2 $CellContext`MField^4 + 
                26 $CellContext`MField^4 $CellContext`Rotation^2 - 
                128 $CellContext`MField^2 Cos[2 $CellContext`\[Theta][]] - 
                33 $CellContext`MField^4 $CellContext`Rotation^2 
                Cos[2 $CellContext`\[Theta][]] - 
                8 $CellContext`Charge^2 $CellContext`MField^4 
                Cos[4 $CellContext`\[Theta][]] + 
                6 $CellContext`MField^4 $CellContext`Rotation^2 
                 Cos[4 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]]) + 
               2 (96 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation + 
                 40 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 - 
                 128 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[2 $CellContext`\[Theta][]] - 
                 60 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] + 
                 32 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation Cos[4 $CellContext`\[Theta][]] + 
                 24 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[4 $CellContext`\[Theta][]] - 
                 4 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 Cos[6 $CellContext`\[Theta][]])) (
               8 $CellContext`Mass $CellContext`Rotation^4 Sin[
                   $CellContext`\[Theta][]]^2 - 
               4 $CellContext`Mass $CellContext`Rotation^4 Sin[
                  $CellContext`\[Theta][]]^4) - (($CellContext`Rotation^2 + 
                 2 ($CellContext`Charge^2 + $CellContext`Rotation^2 - \
$CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2) + $CellContext`Rotation^2 
                  Cos[2 $CellContext`\[Theta][]]) (12 $CellContext`MField^4 - 
                 16 $CellContext`MField^4 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]]) + 
               2 (128 $CellContext`MField^2 + 
                 8 $CellContext`Charge^2 $CellContext`MField^4 + 
                 26 $CellContext`MField^4 $CellContext`Rotation^2 - 
                 128 $CellContext`MField^2 Cos[2 $CellContext`\[Theta][]] - 
                 33 $CellContext`MField^4 $CellContext`Rotation^2 
                 Cos[2 $CellContext`\[Theta][]] - 
                 8 $CellContext`Charge^2 $CellContext`MField^4 
                 Cos[4 $CellContext`\[Theta][]] + 
                 6 $CellContext`MField^4 $CellContext`Rotation^2 
                  Cos[4 $CellContext`\[Theta][]] + $CellContext`MField^4 \
$CellContext`Rotation^2 
                  Cos[6 $CellContext`\[Theta][]])) ((-4) \
$CellContext`Rotation^6 - 4 $CellContext`Charge^2 $CellContext`Rotation^4 
               Sin[
                  $CellContext`\[Theta][]]^2 + 6 $CellContext`Rotation^6 Sin[
                   $CellContext`\[Theta][]]^2 + 
               2 $CellContext`Charge^2 $CellContext`Rotation^4 Sin[
                   $CellContext`\[Theta][]]^4 + 
               4 $CellContext`Mass^2 $CellContext`Rotation^4 Sin[
                   $CellContext`\[Theta][]]^4 - 4 $CellContext`Rotation^6 
               Sin[
                  $CellContext`\[Theta][]]^4 + $CellContext`Rotation^6 Sin[
                   $CellContext`\[Theta][]]^6) + 
              4 $CellContext`Mass (12 $CellContext`MField^4 - 
                16 $CellContext`MField^4 Cos[2 $CellContext`\[Theta][]] + 
                4 $CellContext`MField^4 
                 Cos[4 $CellContext`\[Theta][]]) ((-20) $CellContext`Mass \
$CellContext`Rotation^6 Sin[
                    $CellContext`\[Theta][]]^2 - 
                4 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`Rotation^4 Sin[
                   $CellContext`\[Theta][]]^4 + 
                20 $CellContext`Mass $CellContext`Rotation^6 Sin[
                    $CellContext`\[Theta][]]^4 - 
                6 $CellContext`Mass $CellContext`Rotation^6 Sin[
                   $CellContext`\[Theta][]]^6) - 
              2 (12 $CellContext`MField^4 - 16 $CellContext`MField^4 
               Cos[2 $CellContext`\[Theta][]] + 
               4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]]) (
               5 $CellContext`Rotation^8 + 
               10 $CellContext`Charge^2 $CellContext`Rotation^6 Sin[
                   $CellContext`\[Theta][]]^2 - 10 $CellContext`Rotation^8 Sin[
                  $CellContext`\[Theta][]]^2 + $CellContext`Charge^4 \
$CellContext`Rotation^4 Sin[
                   $CellContext`\[Theta][]]^4 - 
               10 $CellContext`Charge^2 $CellContext`Rotation^6 Sin[
                  $CellContext`\[Theta][]]^4 - 
               24 $CellContext`Mass^2 $CellContext`Rotation^6 Sin[
                  $CellContext`\[Theta][]]^4 + 
               10 $CellContext`Rotation^8 Sin[
                   $CellContext`\[Theta][]]^4 + 
               3 $CellContext`Charge^2 $CellContext`Rotation^6 Sin[
                   $CellContext`\[Theta][]]^6 + 
               12 $CellContext`Mass^2 $CellContext`Rotation^6 Sin[
                   $CellContext`\[Theta][]]^6 - 5 $CellContext`Rotation^8 
               Sin[
                  $CellContext`\[Theta][]]^6 + $CellContext`Rotation^8 Sin[
                   $CellContext`\[Theta][]]^8)) + 1024 Sin[
                $CellContext`\[Theta][]]^2 (
              2 (Rational[
                  1, 2] ($CellContext`Charge $CellContext`MField^3 + \
$CellContext`Charge $CellContext`MField^3 Cos[
                    $CellContext`\[Theta][]]^2) + 
                Rational[-1, 
                   8] $CellContext`MField^4 ((-3) $CellContext`Mass \
$CellContext`Rotation - 6 $CellContext`Mass $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Mass \
$CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4)) (
                Rational[-1, 
                   2] $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 + 
                Rational[1, 128] $CellContext`MField^4 (
                  15 $CellContext`Charge^2 $CellContext`Rotation + 
                  84 $CellContext`Mass^2 $CellContext`Rotation - 
                  48 $CellContext`Charge^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 - 
                  192 $CellContext`Mass^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 + 
                  24 $CellContext`Charge^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4 + 
                  32 $CellContext`Mass^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4) + $CellContext`Charge \
$CellContext`Mass $CellContext`MField^3 Sin[
                    $CellContext`\[Theta][]]^2) (
                Rational[
                  1, 8] $CellContext`MField^(-5) (-3 + 
                   4 Cos[2 $CellContext`\[Theta][]] - Cos[
                   4 $CellContext`\[Theta][]])^(-2) ((-24) \
$CellContext`Charge $CellContext`Rotation - 
                  10 $CellContext`Mass $CellContext`MField \
$CellContext`Rotation^2 + 
                  32 $CellContext`Charge $CellContext`Rotation 
                   Cos[2 $CellContext`\[Theta][]] + 
                  15 $CellContext`Mass $CellContext`MField \
$CellContext`Rotation^2 Cos[2 $CellContext`\[Theta][]] - 
                  8 $CellContext`Charge $CellContext`Rotation 
                  Cos[4 $CellContext`\[Theta][]] - 
                  6 $CellContext`Mass $CellContext`MField \
$CellContext`Rotation^2 
                  Cos[4 $CellContext`\[Theta][]] + $CellContext`Mass \
$CellContext`MField $CellContext`Rotation^2 
                   Cos[6 $CellContext`\[Theta][]]) - $CellContext`Mass \
$CellContext`Rotation^2 (12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                  Cos[2 $CellContext`\[Theta][]] + 
                  4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]])^(-1)
                   Sin[
                   $CellContext`\[Theta][]]^2) + (
                2 (Rational[
                    1, 2] ($CellContext`Charge $CellContext`MField^3 + \
$CellContext`Charge $CellContext`MField^3 Cos[
                    $CellContext`\[Theta][]]^2) + 
                  Rational[-1, 
                    8] $CellContext`MField^4 ((-3) $CellContext`Mass \
$CellContext`Rotation - 6 $CellContext`Mass $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 + $CellContext`Mass \
$CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4)) ((-2) $CellContext`Charge \
$CellContext`MField + 
                  Rational[1, 2] $CellContext`Charge^3 $CellContext`MField^3 
                   Cos[
                    $CellContext`\[Theta][]]^2 + 
                  2 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2 + 
                  Rational[
                    1, 4] $CellContext`MField^4 ($CellContext`Mass \
$CellContext`Rotation^3 + 
                    6 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 + 
                    6 $CellContext`Mass $CellContext`Rotation^3 Cos[
                    $CellContext`\[Theta][]]^2 - 
                    2 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4 + $CellContext`Mass \
$CellContext`Rotation^3 Cos[
                    $CellContext`\[Theta][]]^4)) + (
                  Rational[-1, 
                    2] $CellContext`Charge $CellContext`Mass \
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                  Rational[1, 128] $CellContext`MField^4 (
                    15 $CellContext`Charge^2 $CellContext`Rotation + 
                    84 $CellContext`Mass^2 $CellContext`Rotation - 
                    48 $CellContext`Charge^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 - 
                    192 $CellContext`Mass^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^2 + 
                    24 $CellContext`Charge^2 $CellContext`Rotation Cos[
                    $CellContext`\[Theta][]]^4 + 
                    32 $CellContext`Mass^2 $CellContext`Rotation Cos[
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                  Rational[1, 2] $CellContext`Rotation^2 Cos[
                    $CellContext`\[Theta][]]^2 + 
                  Rational[
                    1, 4] (-$CellContext`Rotation^2 - $CellContext`Rotation^2 
                    Cos[2 $CellContext`\[Theta][]]))/(
                 12 $CellContext`MField^4 - 16 $CellContext`MField^4 
                 Cos[2 $CellContext`\[Theta][]] + 
                 4 $CellContext`MField^4 Cos[4 $CellContext`\[Theta][]]) + 
                Rational[
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                   4 Cos[2 $CellContext`\[Theta][]] - Cos[
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                Rational[
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                   Cos[2 $CellContext`\[Theta][]] + 
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                 Rational[
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                  Rational[
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                   Cos[2 $CellContext`\[Theta][]] + 
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                Rational[
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                    $CellContext`\[Theta][]]^4)) + 
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                  Rational[
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                    $CellContext`\[Theta][]]^2 + 
                    3 $CellContext`Charge $CellContext`MField^3 \
$CellContext`Rotation^4 Cos[
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                    6 $CellContext`Charge $CellContext`Mass^2 \
$CellContext`MField^3 $CellContext`Rotation^2 Sin[
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                    48 $CellContext`Charge^2 $CellContext`Mass \
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                    32 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`Rotation^3 Cos[
                    $CellContext`\[Theta][]]^4 + 
                    32 $CellContext`Mass^3 $CellContext`Rotation^3 Cos[
                    $CellContext`\[Theta][]]^4 + 
                    24 $CellContext`Mass $CellContext`Rotation^5 Cos[
                    $CellContext`\[Theta][]]^4 + 
                    7 $CellContext`Charge^2 $CellContext`Mass \
$CellContext`Rotation^3 Sin[
                    $CellContext`\[Theta][]]^2 - 
                    12 $CellContext`Mass^3 $CellContext`Rotation^3 Sin[
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                2 (Rational[-1, 
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$CellContext`MField^4 + 
    32 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation + 
    16 $CellContext`Mass^2 $CellContext`MField^4 $CellContext`Rotation^2 + 
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$CellContext`Charge^4 $CellContext`MField^4 + 
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        24 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 + $CellContext`Charge^4 $CellContext`MField^4 \
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         32 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
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$CellContext`MField $CellContext`Rotation $CellContext`\[Rho]^2 + \
$CellContext`Charge^3 $CellContext`MField^3 $CellContext`Rotation \
$CellContext`\[Rho]^2 + 
        2 $CellContext`Charge^2 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 $CellContext`\[Rho]^2 - $CellContext`Charge \
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         2 $CellContext`Charge^2 $CellContext`MField^4 $CellContext`\[Rho]^2 + \
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        24 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 + $CellContext`Charge^4 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
        32 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
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        16 $CellContext`Mass^2 $CellContext`MField^4 $CellContext`Rotation^4 + 
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$CellContext`Rotation $CellContext`\[Rho]^2 + 
        16 $CellContext`MField^2 $CellContext`Rotation^2 \
$CellContext`\[Rho]^2 + 
        4 $CellContext`Charge^2 $CellContext`MField^4 $CellContext`Rotation^2 \
$CellContext`\[Rho]^2 + 
        16 $CellContext`Mass^2 $CellContext`MField^4 $CellContext`Rotation^2 \
$CellContext`\[Rho]^2 + 8 $CellContext`MField^2 $CellContext`\[Rho]^4 + 
        3 $CellContext`MField^4 $CellContext`Rotation^2 $CellContext`\[Rho]^4 + \
$CellContext`MField^4 $CellContext`\[Rho]^6) + 
      Rational[1, 32] (16 + 
         24 $CellContext`Charge^2 $CellContext`MField^2 + \
$CellContext`Charge^4 $CellContext`MField^4 + 
         32 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation + 
         16 $CellContext`Mass^2 $CellContext`MField^4 $CellContext`Rotation^2 + 
         8 $CellContext`MField^2 $CellContext`\[Rho]^2 + 
         2 $CellContext`Charge^2 $CellContext`MField^4 $CellContext`\[Rho]^2 + \
$CellContext`MField^4 $CellContext`\[Rho]^4)^(-1) (
        Rational[-1, 
           64] ($CellContext`Charge $CellContext`MField^3 + $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation) (
          64 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 + 
          9 $CellContext`Charge^2 $CellContext`MField^4 $CellContext`Rotation + 
          76 $CellContext`Mass^2 $CellContext`MField^4 $CellContext`Rotation) \
(Rational[-1, 2] $CellContext`Rotation^2 + 
          Rational[-1, 2] $CellContext`\[Rho]^2) + 
        Rational[1, 2] (
          Rational[-1, 
             64] ($CellContext`Charge $CellContext`MField^3 + \
$CellContext`Mass $CellContext`MField^4 $CellContext`Rotation) (
            64 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 + 
            9 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation + 
            76 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation) ($CellContext`Rotation^2 - 
            2 ($CellContext`Rotation^2 + $CellContext`\[Rho]^2)) + 
          2 ($CellContext`Charge $CellContext`MField^3 + $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation) ((-3) $CellContext`Charge^2 \
$CellContext`MField^2 $CellContext`Rotation - 
            3 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation^2 + 
            Rational[
              1, 64] $CellContext`MField^4 ((-16) $CellContext`Charge^4 \
$CellContext`Rotation - 9 $CellContext`Charge^2 $CellContext`Rotation^3 - 
              76 $CellContext`Mass^2 $CellContext`Rotation^3 - 
              9 $CellContext`Charge^2 $CellContext`Rotation $CellContext`\
\[Rho]^2 - 
              12 $CellContext`Mass^2 $CellContext`Rotation \
$CellContext`\[Rho]^2)) + 
          2 (Rational[-1, 
               2] $CellContext`Charge $CellContext`Mass $CellContext`MField^3 + 
            Rational[
              1, 128] $CellContext`MField^4 ((-9) $CellContext`Charge^2 \
$CellContext`Rotation - 
              76 $CellContext`Mass^2 $CellContext`Rotation)) ((-2) \
$CellContext`Charge $CellContext`MField + $CellContext`MField^3 (
              Rational[1, 2] $CellContext`Charge^3 + 
              2 $CellContext`Charge ($CellContext`Rotation^2 + $CellContext`\
\[Rho]^2)) + $CellContext`MField^4 ($CellContext`Charge^2 $CellContext`Mass \
$CellContext`Rotation + 
              2 $CellContext`Mass $CellContext`Rotation \
($CellContext`Rotation^2 + $CellContext`\[Rho]^2)))))), 
    Rational[1, 16] ((-16) $CellContext`Charge^2 - 
      24 $CellContext`Charge^4 $CellContext`MField^2 - $CellContext`Charge^6 \
$CellContext`MField^4 - 
      32 $CellContext`Charge^3 $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation - 
      16 $CellContext`Charge^2 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
      16 $CellContext`Charge^2 $CellContext`MField^2 $CellContext`\[Rho]^2 + 
      16 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation $CellContext`\[Rho]^2 - 
      8 $CellContext`MField^2 $CellContext`Rotation^2 $CellContext`\[Rho]^2 - 
      2 $CellContext`Charge^2 $CellContext`MField^4 $CellContext`Rotation^2 \
$CellContext`\[Rho]^2 + $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`\[Rho]^4 - 
      2 $CellContext`MField^4 $CellContext`Rotation^2 $CellContext`\[Rho]^4) + 
    1024 $CellContext`\[Rho]^2 (
      Rational[-1, 
         512] ($CellContext`Charge $CellContext`MField^3 + $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation) (
        64 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 + 
        9 $CellContext`Charge^2 $CellContext`MField^4 $CellContext`Rotation + 
        76 $CellContext`Mass^2 $CellContext`MField^4 $CellContext`Rotation) (
         16 + 24 $CellContext`Charge^2 $CellContext`MField^2 + \
$CellContext`Charge^4 $CellContext`MField^4 + 
         32 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation + 
         16 $CellContext`Mass^2 $CellContext`MField^4 $CellContext`Rotation^2 + 
         8 $CellContext`MField^2 $CellContext`\[Rho]^2 + 
         2 $CellContext`Charge^2 $CellContext`MField^4 $CellContext`\[Rho]^2 + \
$CellContext`MField^4 $CellContext`\[Rho]^4)^(-2) ((-4) $CellContext`Charge \
$CellContext`MField $CellContext`Rotation $CellContext`\[Rho]^2 + \
$CellContext`Charge^3 $CellContext`MField^3 $CellContext`Rotation \
$CellContext`\[Rho]^2 + 
        2 $CellContext`Charge^2 $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation^2 $CellContext`\[Rho]^2 - $CellContext`Charge \
$CellContext`MField^3 $CellContext`Rotation $CellContext`\[Rho]^4) + 
      Rational[-1, 32] (16 + 
         24 $CellContext`Charge^2 $CellContext`MField^2 + \
$CellContext`Charge^4 $CellContext`MField^4 + 
         32 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation + 
         16 $CellContext`Mass^2 $CellContext`MField^4 $CellContext`Rotation^2 + 
         8 $CellContext`MField^2 $CellContext`\[Rho]^2 + 
         2 $CellContext`Charge^2 $CellContext`MField^4 $CellContext`\[Rho]^2 + \
$CellContext`MField^4 $CellContext`\[Rho]^4)^(-2) (16 $CellContext`Rotation^2 + 
        24 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 + $CellContext`Charge^4 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
        32 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation^3 + 
        16 $CellContext`Mass^2 $CellContext`MField^4 $CellContext`Rotation^4 + 
        16 $CellContext`\[Rho]^2 - $CellContext`Charge^4 \
$CellContext`MField^4 $CellContext`\[Rho]^2 + 
        16 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation $CellContext`\[Rho]^2 + 
        16 $CellContext`MField^2 $CellContext`Rotation^2 \
$CellContext`\[Rho]^2 + 
        4 $CellContext`Charge^2 $CellContext`MField^4 $CellContext`Rotation^2 \
$CellContext`\[Rho]^2 + 
        16 $CellContext`Mass^2 $CellContext`MField^4 $CellContext`Rotation^2 \
$CellContext`\[Rho]^2 + 8 $CellContext`MField^2 $CellContext`\[Rho]^4 + 
        3 $CellContext`MField^4 $CellContext`Rotation^2 $CellContext`\[Rho]^4 + \
$CellContext`MField^4 $CellContext`\[Rho]^6) (($CellContext`Charge \
$CellContext`MField^3 + $CellContext`Mass $CellContext`MField^4 \
$CellContext`Rotation)^2 (Rational[-1, 2] $CellContext`Rotation^2 + 
          Rational[-1, 2] $CellContext`\[Rho]^2) + 
        Rational[
          1, 2] ((Rational[-1, 
               2] $CellContext`Charge $CellContext`Mass $CellContext`MField^3 + 
            Rational[
              1, 128] $CellContext`MField^4 ((-9) $CellContext`Charge^2 \
$CellContext`Rotation - 
              76 $CellContext`Mass^2 $CellContext`Rotation))^2 + \
($CellContext`Charge $CellContext`MField^3 + $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation)^2 ($CellContext`Rotation^2 - 
            2 ($CellContext`Rotation^2 + $CellContext`\[Rho]^2)) + 
          2 ($CellContext`Charge $CellContext`MField^3 + $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation) ((-2) $CellContext`Charge \
$CellContext`MField + $CellContext`MField^3 (
              Rational[1, 2] $CellContext`Charge^3 + 
              2 $CellContext`Charge ($CellContext`Rotation^2 + $CellContext`\
\[Rho]^2)) + $CellContext`MField^4 ($CellContext`Charge^2 $CellContext`Mass \
$CellContext`Rotation + 
              2 $CellContext`Mass $CellContext`Rotation \
($CellContext`Rotation^2 + $CellContext`\[Rho]^2))))) + 
      Rational[1, 
         64] ($CellContext`Charge $CellContext`MField^3 + $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation)^2 (16 + 
         24 $CellContext`Charge^2 $CellContext`MField^2 + \
$CellContext`Charge^4 $CellContext`MField^4 + 
         32 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation + 
         16 $CellContext`Mass^2 $CellContext`MField^4 $CellContext`Rotation^2 + 
         8 $CellContext`MField^2 $CellContext`\[Rho]^2 + 
         2 $CellContext`Charge^2 $CellContext`MField^4 $CellContext`\[Rho]^2 + \
$CellContext`MField^4 $CellContext`\[Rho]^4)^(-1) ((16 + 
           24 $CellContext`Charge^2 $CellContext`MField^2 + \
$CellContext`Charge^4 $CellContext`MField^4 + 
           32 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation + 
           16 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 8 $CellContext`MField^2 $CellContext`\[Rho]^2 + 
           2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`\[Rho]^2 + $CellContext`MField^4 $CellContext`\[Rho]^4)^(-2) (
           16 $CellContext`Rotation^2 + 
           24 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 + $CellContext`Charge^4 $CellContext`MField^4 \
$CellContext`Rotation^2 + 
           32 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation^3 + 
           16 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^4 + 
           16 $CellContext`\[Rho]^2 - $CellContext`Charge^4 \
$CellContext`MField^4 $CellContext`\[Rho]^2 + 
           16 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation $CellContext`\[Rho]^2 + 
           16 $CellContext`MField^2 $CellContext`Rotation^2 $CellContext`\
\[Rho]^2 + 
           4 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 $CellContext`\[Rho]^2 + 
           16 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 $CellContext`\[Rho]^2 + 
           8 $CellContext`MField^2 $CellContext`\[Rho]^4 + 
           3 $CellContext`MField^4 $CellContext`Rotation^2 \
$CellContext`\[Rho]^4 + $CellContext`MField^4 $CellContext`\[Rho]^6)^2 + 
        Rational[-1, 32] (16 + 
           24 $CellContext`Charge^2 $CellContext`MField^2 + \
$CellContext`Charge^4 $CellContext`MField^4 + 
           32 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation + 
           
           16 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 + 8 $CellContext`MField^2 $CellContext`\[Rho]^2 + 
           2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`\[Rho]^2 + $CellContext`MField^4 $CellContext`\[Rho]^4)^(-1) \
((-18) $CellContext`Charge^4 $CellContext`MField^4 $CellContext`Rotation^2 \
$CellContext`\[Rho]^2 - 
          36 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 $CellContext`\[Rho]^2 - 
          18 $CellContext`MField^4 $CellContext`Rotation^6 \
$CellContext`\[Rho]^2 + 
          96 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^2 $CellContext`\[Rho]^4 + 
          192 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^2 $CellContext`\[Rho]^4 + 
          96 $CellContext`MField^4 $CellContext`Rotation^4 \
$CellContext`\[Rho]^4 - 
          32 $CellContext`MField^4 $CellContext`Rotation^2 \
$CellContext`\[Rho]^6 - 32 $CellContext`MField^4 $CellContext`\[Rho]^8 + 
          2 $CellContext`\[Rho]^6 (128 $CellContext`MField^2 + 
            33 $CellContext`MField^4 $CellContext`Rotation^2 + 
            48 $CellContext`MField^4 $CellContext`\[Rho]^2) - 
          2 $CellContext`\[Rho]^4 ((-384) $CellContext`Charge^2 \
$CellContext`MField^2 - 16 $CellContext`Charge^4 $CellContext`MField^4 - 
           512 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation + 18 $CellContext`MField^4 $CellContext`Rotation^4 + 
           256 $CellContext`MField^2 $CellContext`\[Rho]^2 + 
           48 $CellContext`MField^4 $CellContext`\[Rho]^4 + \
$CellContext`Rotation^2 (128 $CellContext`MField^2 + 
             2 $CellContext`Charge^2 $CellContext`MField^4 - 
             252 $CellContext`Mass^2 $CellContext`MField^4 + 
             66 $CellContext`MField^4 $CellContext`\[Rho]^2)) + 
          2 $CellContext`\[Rho]^2 ((-256) $CellContext`Charge \
$CellContext`Mass $CellContext`MField^3 $CellContext`Rotation^3 + 
            2 $CellContext`Charge^2 $CellContext`MField^4 \
$CellContext`Rotation^4 - 
            192 $CellContext`Mass^2 $CellContext`MField^4 \
$CellContext`Rotation^4 + $CellContext`MField^4 $CellContext`Rotation^6 - 
            384 $CellContext`Charge^2 $CellContext`MField^2 $CellContext`\
\[Rho]^2 - 
            16 $CellContext`Charge^4 $CellContext`MField^4 \
$CellContext`\[Rho]^2 - 
            512 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation $CellContext`\[Rho]^2 + 
            18 $CellContext`MField^4 $CellContext`Rotation^4 $CellContext`\
\[Rho]^2 + 128 $CellContext`MField^2 $CellContext`\[Rho]^4 + 
            16 $CellContext`MField^4 $CellContext`\[Rho]^6 + \
$CellContext`Rotation^2 (-256 - 
              128 $CellContext`Charge^2 $CellContext`MField^2 - 
              15 $CellContext`Charge^4 $CellContext`MField^4 + 
              128 $CellContext`MField^2 $CellContext`\[Rho]^2 + 
              2 $CellContext`Charge^2 $CellContext`MField^4 $CellContext`\
\[Rho]^2 - 
              252 $CellContext`Mass^2 $CellContext`MField^4 $CellContext`\
\[Rho]^2 + 33 $CellContext`MField^4 $CellContext`\[Rho]^4)) - 
          2 $CellContext`MField^2 ((-64) $CellContext`MField^2 $CellContext`\
\[Rho]^8 - 24 $CellContext`\[Rho]^6 (
            4 $CellContext`Charge^2 $CellContext`MField^2 - 
            3 $CellContext`MField^2 $CellContext`Rotation^2 - 
            6 $CellContext`MField^2 $CellContext`\[Rho]^2) + 
           16 $CellContext`\[Rho]^4 ((-2) $CellContext`Charge^4 \
$CellContext`MField^2 + 
             32 $CellContext`Charge $CellContext`Mass $CellContext`MField \
$CellContext`Rotation + 
             10 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 + 
             8 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`\[Rho]^2 - 
             6 $CellContext`MField^2 $CellContext`\[Rho]^4 + \
$CellContext`Rotation^2 (16 + 36 $CellContext`Mass^2 $CellContext`MField^2 - 
               6 $CellContext`MField^2 $CellContext`\[Rho]^2)) - 
           8 $CellContext`\[Rho]^2 (
            16 $CellContext`Charge^2 $CellContext`Rotation^2 + 
            5 $CellContext`Charge^4 $CellContext`MField^2 \
$CellContext`Rotation^2 + 16 $CellContext`Rotation^4 + 
            6 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^4 - 
            8 $CellContext`Mass^2 $CellContext`MField^2 \
$CellContext`Rotation^4 + $CellContext`MField^2 $CellContext`Rotation^6 - 
            2 $CellContext`Charge^4 $CellContext`MField^2 \
$CellContext`\[Rho]^2 + 
            32 $CellContext`Charge $CellContext`Mass $CellContext`MField \
$CellContext`Rotation $CellContext`\[Rho]^2 + 
            10 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`Rotation^2 $CellContext`\[Rho]^2 + 
            4 $CellContext`Charge^2 $CellContext`MField^2 \
$CellContext`\[Rho]^4 - 
            2 $CellContext`MField^2 $CellContext`\[Rho]^6 + \
$CellContext`Rotation^2 (
              36 $CellContext`Mass^2 $CellContext`MField^2 \
$CellContext`\[Rho]^2 - $CellContext`\[Rho]^2 (-16 + 
               3 $CellContext`MField^2 $CellContext`\[Rho]^2)))))) + 
      Rational[1, 32] (16 + 
         24 $CellContext`Charge^2 $CellContext`MField^2 + \
$CellContext`Charge^4 $CellContext`MField^4 + 
         32 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation + 
         16 $CellContext`Mass^2 $CellContext`MField^4 $CellContext`Rotation^2 + 
         8 $CellContext`MField^2 $CellContext`\[Rho]^2 + 
         2 $CellContext`Charge^2 $CellContext`MField^4 $CellContext`\[Rho]^2 + \
$CellContext`MField^4 $CellContext`\[Rho]^4)^(-1) (
        Rational[
          1, 2] ($CellContext`Charge $CellContext`MField^3 + \
$CellContext`Mass $CellContext`MField^4 $CellContext`Rotation)^2 \
($CellContext`Rotation^4 + 
          3 $CellContext`Rotation^2 $CellContext`\[Rho]^2 + $CellContext`\
\[Rho]^4) + (Rational[-1, 2] $CellContext`Rotation^2 + 
          Rational[-1, 2] $CellContext`\[Rho]^2) ((
            Rational[-1, 
               2] $CellContext`Charge $CellContext`Mass $CellContext`MField^3 + 
            Rational[
              1, 128] $CellContext`MField^4 ((-9) $CellContext`Charge^2 \
$CellContext`Rotation - 
              76 $CellContext`Mass^2 $CellContext`Rotation))^2 + \
($CellContext`Charge $CellContext`MField^3 + $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation)^2 ($CellContext`Rotation^2 - 
            2 ($CellContext`Rotation^2 + $CellContext`\[Rho]^2)) + 
          2 ($CellContext`Charge $CellContext`MField^3 + $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation) ((-2) $CellContext`Charge \
$CellContext`MField + $CellContext`MField^3 (
              Rational[1, 2] $CellContext`Charge^3 + 
              2 $CellContext`Charge ($CellContext`Rotation^2 + $CellContext`\
\[Rho]^2)) + $CellContext`MField^4 ($CellContext`Charge^2 $CellContext`Mass \
$CellContext`Rotation + 
              2 $CellContext`Mass $CellContext`Rotation \
($CellContext`Rotation^2 + $CellContext`\[Rho]^2)))) + 
        Rational[
          1, 2] (($CellContext`Charge $CellContext`MField^3 + \
$CellContext`Mass $CellContext`MField^4 $CellContext`Rotation)^2 (
            3 $CellContext`Rotation^4 + 
            6 $CellContext`Rotation^2 $CellContext`\[Rho]^2 + 
            4 $CellContext`\[Rho]^4 - 
            2 $CellContext`Rotation^2 ($CellContext`Rotation^2 + \
$CellContext`\[Rho]^2) - $CellContext`\[Rho]^2 ($CellContext`Rotation^2 + \
$CellContext`\[Rho]^2)) + 
          2 (Rational[-1, 
               2] $CellContext`Charge $CellContext`Mass $CellContext`MField^3 + 
            Rational[
              1, 128] $CellContext`MField^4 ((-9) $CellContext`Charge^2 \
$CellContext`Rotation - 
              76 $CellContext`Mass^2 $CellContext`Rotation)) ((-3) \
$CellContext`Charge^2 $CellContext`MField^2 $CellContext`Rotation - 
            3 $CellContext`Charge $CellContext`Mass $CellContext`MField^3 \
$CellContext`Rotation^2 + 
            Rational[
              1, 64] $CellContext`MField^4 ((-16) $CellContext`Charge^4 \
$CellContext`Rotation - 9 $CellContext`Charge^2 $CellContext`Rotation^3 - 
              76 $CellContext`Mass^2 $CellContext`Rotation^3 - 
              9 $CellContext`Charge^2 $CellContext`Rotation $CellContext`\
\[Rho]^2 - 
              12 $CellContext`Mass^2 $CellContext`Rotation \
$CellContext`\[Rho]^2)) + ((-2) $CellContext`Charge $CellContext`MField + \
$CellContext`MField^3 (Rational[1, 2] $CellContext`Charge^3 + 
              2 $CellContext`Charge ($CellContext`Rotation^2 + $CellContext`\
\[Rho]^2)) + $CellContext`MField^4 ($CellContext`Charge^2 $CellContext`Mass \
$CellContext`Rotation + 
              2 $CellContext`Mass $CellContext`Rotation \
($CellContext`Rotation^2 + $CellContext`\[Rho]^2)))^2 + \
($CellContext`Rotation^2 - 
            2 ($CellContext`Rotation^2 + $CellContext`\[Rho]^2)) ((
              Rational[-1, 
                 2] $CellContext`Charge $CellContext`Mass \
$CellContext`MField^3 + 
              Rational[
                1, 128] $CellContext`MField^4 ((-9) $CellContext`Charge^2 \
$CellContext`Rotation - 76 $CellContext`Mass^2 $CellContext`Rotation))^2 + 
            2 ($CellContext`Charge $CellContext`MField^3 + $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation) ((-2) $CellContext`Charge \
$CellContext`MField + $CellContext`MField^3 (
                Rational[1, 2] $CellContext`Charge^3 + 
                2 $CellContext`Charge ($CellContext`Rotation^2 + \
$CellContext`\[Rho]^2)) + $CellContext`MField^4 ($CellContext`Charge^2 \
$CellContext`Mass $CellContext`Rotation + 
                2 $CellContext`Mass $CellContext`Rotation \
($CellContext`Rotation^2 + $CellContext`\[Rho]^2)))) + 
          2 ($CellContext`Charge $CellContext`MField^3 + $CellContext`Mass \
$CellContext`MField^4 $CellContext`Rotation) (
            2 $CellContext`Mass $CellContext`Rotation + 
            3 $CellContext`Charge^2 $CellContext`Mass $CellContext`MField^2 \
$CellContext`Rotation - 
            2 $CellContext`Charge $CellContext`MField $CellContext`Rotation^2 - 
            3 $CellContext`Charge $CellContext`MField $CellContext`\[Rho]^2 + \
$CellContext`MField^3 (
              4 $CellContext`Charge $CellContext`Mass^2 \
$CellContext`Rotation^2 + 
              Rational[1, 4] (
                2 $CellContext`Charge^3 $CellContext`Rotation^2 + \
$CellContext`Charge^3 $CellContext`\[Rho]^2) + 
              Rational[
                1, 2] $CellContext`Charge ((-3) $CellContext`Rotation^2 \
$CellContext`\[Rho]^2 + (
                  2 $CellContext`Rotation^2 + $CellContext`\[Rho]^2) \
($CellContext`Rotation^2 + Rational[3, 2] $CellContext`\[Rho]^2) + 
                2 (Rational[-1, 8] $CellContext`\[Rho]^4 + 
                  Rational[
                    1, 2] $CellContext`\[Rho]^2 ($CellContext`Rotation^2 + \
$CellContext`\[Rho]^2)))) + $CellContext`MField^4 (
              Rational[
                1, 8] $CellContext`Charge^4 $CellContext`Mass \
$CellContext`Rotation + 
              2 $CellContext`Mass^3 $CellContext`Rotation^3 + \
$CellContext`Charge^2 $CellContext`Mass $CellContext`Rotation \
($CellContext`Rotation^2 + $CellContext`\[Rho]^2) + 
              Rational[
                1, 8] $CellContext`Mass $CellContext`Rotation ((-12) \
$CellContext`Rotation^2 $CellContext`\[Rho]^2 - $CellContext`\[Rho]^4 + \
($CellContext`Rotation^2 + Rational[3, 2] $CellContext`\[Rho]^2) (
                  8 $CellContext`Rotation^2 + 4 $CellContext`\[Rho]^2) + 
                8 (Rational[-1, 8] $CellContext`\[Rho]^4 + 
                  Rational[
                    1, 2] $CellContext`\[Rho]^2 ($CellContext`Rotation^2 + \
$CellContext`\[Rho]^2))))))))}, -2, 3, 1],
  Editable->False]], "Output",
 CellChangeTimes->{
  3.655052835752544*^9, {3.655053474270062*^9, 3.655053529332416*^9}, 
   3.655056396278379*^9, 3.6550565540957127`*^9, 3.655057490580346*^9, 
   3.655057527280764*^9, 3.655057586802568*^9, 3.6550596660389977`*^9, 
   3.655068057217698*^9, 3.6550707048045263`*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"W", "=", 
   RowBox[{"16", " ", "+", " ", 
    RowBox[{"8", 
     SuperscriptBox["MField", "2"], 
     SuperscriptBox["\[Rho]", "2"]}], "+", " ", 
    RowBox[{
     SuperscriptBox["MField", "4"], 
     SuperscriptBox[
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox["\[Rho]", "2"], "+", 
        SuperscriptBox["Charge", "2"]}], ")"}], "2"]}], "+", 
    RowBox[{"24", 
     SuperscriptBox["MField", "2"], 
     SuperscriptBox[
      RowBox[{"(", 
       RowBox[{"Charge", " ", "+", " ", 
        RowBox[{
         FractionBox["2", "3"], "Rotation", " ", "Mass", " ", "MField"}]}], 
       ")"}], "2"]}], "+", " ", 
    RowBox[{
     FractionBox["16", "3"], 
     SuperscriptBox["Rotation", "2"], 
     SuperscriptBox["Mass", "2"], 
     SuperscriptBox["MField", "4"]}]}]}], ";"}]], "Input",
 CellChangeTimes->{{3.655055673764678*^9, 3.6550556945904284`*^9}, {
  3.655055727631236*^9, 3.655055728173389*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplify", "[", 
  RowBox[{"W", " ", 
   RowBox[{"Coefficient", "[", 
    RowBox[{"%640", ",", "z", ",", "2"}], "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6550539736852016`*^9, 3.6550540640904818`*^9}, {
  3.655055479957181*^9, 3.655055490028062*^9}, {3.6550555303621407`*^9, 
  3.655055544195981*^9}, {3.6550555827910233`*^9, 3.655055589505166*^9}, {
  3.655055698329829*^9, 3.65505571506695*^9}, {3.65505979323941*^9, 
  3.655059796478183*^9}, {3.655071013397439*^9, 3.655071045238605*^9}}],

Cell[BoxData[
 RowBox[{"16", " ", 
  SuperscriptBox[
   InterpretationBox[
    StyleBox[
     SubscriptBox["B", "0"],
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`MField,
    Editable->False], "6"], " ", 
  SuperscriptBox[
   RowBox[{"(", 
    RowBox[{
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], "+", 
     RowBox[{
      InterpretationBox[
       StyleBox["m",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Mass,
       Editable->False], " ", 
      InterpretationBox[
       StyleBox[
        SubscriptBox["B", "0"],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`MField,
       Editable->False], " ", 
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False]}]}], ")"}], "2"], " ", 
  SuperscriptBox["\[Rho]", "2"]}]], "Output",
 CellChangeTimes->{
  3.6550540676128597`*^9, 3.655055492607727*^9, 3.655055545357753*^9, {
   3.655055584185824*^9, 3.6550555910799303`*^9}, {3.6550557176461363`*^9, 
   3.655055730067192*^9}, 3.655059801236264*^9, {3.655071041895465*^9, 
   3.65507104589633*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplify", "[", 
  RowBox[{"W", " ", 
   RowBox[{"Coefficient", "[", 
    RowBox[{"%640", ",", "z", ",", "1"}], "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6550602410113277`*^9, 3.655060275857263*^9}, {
   3.655060327280239*^9, 3.655060341110588*^9}, 3.6550604011797743`*^9, {
   3.6550710702007103`*^9, 3.655071085658544*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"-", 
   FractionBox["1", "4"]}], " ", 
  SuperscriptBox[
   InterpretationBox[
    StyleBox[
     SubscriptBox["B", "0"],
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`MField,
    Editable->False], "6"], " ", 
  RowBox[{"(", 
   RowBox[{
    InterpretationBox[
     StyleBox["q",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Charge,
     Editable->False], "+", 
    RowBox[{
     InterpretationBox[
      StyleBox["m",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Mass,
      Editable->False], " ", 
     InterpretationBox[
      StyleBox[
       SubscriptBox["B", "0"],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`MField,
      Editable->False], " ", 
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False]}]}], ")"}], " ", 
  RowBox[{"(", 
   RowBox[{
    RowBox[{"64", " ", 
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], " ", 
     InterpretationBox[
      StyleBox["m",
       ShowAutoStyles->False,
       AutoSpacing->False],
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Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"RegionPlot", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"(", 
     RowBox[{"g00", "/.", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"Mass", "\[Rule]", "3"}], ",", 
        RowBox[{"Charge", "\[Rule]", "2"}], ",", 
        RowBox[{"Rotation", "\[Rule]", "2"}], ",", 
        RowBox[{"MField", "\[Rule]", 
         RowBox[{"-", ".4"}]}]}], "}"}]}], ")"}], ">", "0"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"r", "[", "]"}], ",", "1", ",", "100"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"\[Theta]", "[", "]"}], ",", "0", ",", "\[Pi]"}], "}"}]}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.65506539070684*^9, 3.655065466172883*^9}, {
   3.655065759914109*^9, 3.655065801514817*^9}, {3.655067474273177*^9, 
   3.655067476084484*^9}, {3.6550675083519907`*^9, 3.6550675085688763`*^9}, 
   3.655067562262128*^9, {3.655067619098678*^9, 3.655067661024928*^9}, 
   3.655069818002739*^9, {3.655069883064888*^9, 3.6550698832619467`*^9}, {
   3.655069941729207*^9, 3.655069942777663*^9}, {3.655069977967093*^9, 
   3.655069980672089*^9}, {3.655070014069241*^9, 3.655070016073842*^9}}],

Cell[BoxData["8.21299999999999918998128123348578810692`6.9351017361069385"], \
"Print",
 CellChangeTimes->{
  3.6550654276426563`*^9, 3.655065804856756*^9, 3.655067485182282*^9, 
   3.655067519976371*^9, 3.655067569053195*^9, {3.655067632380237*^9, 
   3.655067650832221*^9}, 3.6550676845465918`*^9, 3.655069835750993*^9, 
   3.655069909783854*^9, 3.65506995550745*^9, 3.655069988312016*^9, 
   3.655070024936496*^9}],

Cell[BoxData[
 GraphicsBox[GraphicsComplexBox[CompressedData["
1:eJxdlns41dkaxzf70qHrJH5774mQ5BAjR9J1rcq1yyHJKTVdkNJFylaYrSQZ   "], {{
     {RGBColor[0.368417, 0.506779, 0.709798], AbsoluteThickness[1.6], Opacity[
      0.3], EdgeForm[None], GraphicsGroupBox[{PolygonBox[CompressedData["
1:eJwBPALD/SFib1JiAgAAALkAAAADAAAATSIR1NJK03hKIxEBaDsj0M9ITEsR         "]], PolygonBox[CompressedData["
1:eJwBRQG6/iFib1JiAgAAAE0AAAAEAAAAnLA7TpnXTBHV1EpL9vRIZ4OPMU/P
0UlIxcZDGMnKRRqouj1Xh+hZW8vMRhvHyEQZzc5HHMPEQheuvj5kgHUsR5J2
LTJ/dCtGfXIpRH5zKkXBwkEWfHEoQ5STDi3xqTlgl5ghEKGgAjaznTU865o0
XpuZETTvlTNfhHkwFZCRFQSxsjYBp6YPOK2sEDqkowQ3tLU3Ao6zPDF1kjIs
e3AnQnpvJkHYbCJNr+teO4iBXSHR6VxJue9fPequZFzdwxdRvfFgPm3AQAOe
nE41gXdJXXhrS0rW1UtMwINPQGvYTUtu2lAllodbM+iGWllw3lInc+RVKru8
Og+3uDgOeW4lMI2MASLlyxtV580cVnTmViuqqFc54ccZU9/FGFLbwRZQ48ka
VHHgUyhy4lQpb9xRJnf1Z0l/74vS
         "]]}]}, {}, {}, {}, {}}, 
    {RGBColor[0.368417, 0.506779, 0.709798], AbsoluteThickness[1.6], 
     LineBox[{109, 3, 5, 6, 7, 8, 9, 10, 11, 12, 13, 90, 134, 232, 135, 150, 
      149, 239, 185, 186, 168, 170, 169, 241, 189, 190, 174, 234, 233, 209, 
      207, 208, 130, 244, 246, 245, 119, 129, 136, 137, 152, 151, 191, 172, 
      173, 171, 188, 187, 240, 166, 167, 165, 184, 183, 238, 147, 148, 139, 
      243, 118, 146, 117, 128, 206, 205, 231, 230, 116, 127, 204, 203, 229, 
      228, 115, 126, 202, 201, 227, 226, 114, 125, 200, 199, 225, 224, 113, 
      124, 198, 197, 223, 222, 112, 123, 196, 195, 221, 220, 111, 122, 194, 
      193, 219, 218, 110, 121, 132, 217, 133, 145, 144, 182, 163, 164, 162, 
      181, 180, 237, 160, 161, 159, 178, 177, 236, 140, 141, 138, 242, 108, 
      216, 107, 120, 211, 210, 212, 213, 214, 215, 153, 155, 154, 235, 175, 
      176, 156, 158, 157, 179, 142, 143, 131, 192, 109}]}}],
  AspectRatio->1,
  Axes->{False, False},
  AxesLabel->{None, None},
  AxesOrigin->{Automatic, Automatic},
  DisplayFunction->Identity,
  Frame->{{True, True}, {True, True}},
  FrameLabel->{{None, None}, {None, None}},
  FrameTicks->{{Automatic, Automatic}, {Automatic, Automatic}},
  GridLinesStyle->Directive[
    GrayLevel[0.5, 0.4]],
  Method->{
   "ScalingFunctions" -> None, "TransparentPolygonMesh" -> True, 
    "AxesInFront" -> True},
  PlotRange->NCache[{{1, 100}, {0, Pi}}, {{1, 100}, {0, 3.141592653589793}}],
  PlotRangeClipping->True,
  PlotRangePadding->{{
     Scaled[0.02], 
     Scaled[0.02]}, {
     Scaled[0.02], 
     Scaled[0.02]}},
  Ticks->{Automatic, Automatic}]], "Output",
 CellChangeTimes->{
  3.6550654276998873`*^9, 3.655065804925971*^9, 3.6550674852374277`*^9, 
   3.655067520032044*^9, 3.655067569111767*^9, {3.655067632434127*^9, 
   3.655067650885233*^9}, 3.655067684598507*^9, 3.655069835815795*^9, 
   3.655069909852757*^9, 3.6550699555615883`*^9, 3.655069988365341*^9, 
   3.655070024993575*^9},ImageCache->GraphicsData["CompressedBitmap", "\<\\
\>"]]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"With", "[", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"x", "=", "10"}], "}"}], ",", 
   RowBox[{"RegionPlot", "[", 
    RowBox[{
     RowBox[{
      RowBox[{"(", 
       RowBox[{"polarg00", "/.", 
        RowBox[{"{", 
         RowBox[{
          RowBox[{"Mass", "\[Rule]", "3"}], ",", 
          RowBox[{"Charge", "\[Rule]", "2"}], ",", 
          RowBox[{"Rotation", "\[Rule]", "2"}], ",", 
          RowBox[{"MField", "\[Rule]", 
           RowBox[{
            RowBox[{"-", "1"}], "/", "3"}]}]}], "}"}]}], ")"}], ">", "0"}], 
     ",", 
     RowBox[{"{", 
      RowBox[{"\[Rho]", ",", 
       RowBox[{"-", "x"}], ",", "x"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"z", ",", 
       RowBox[{"-", "x"}], ",", "x"}], "}"}]}], "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.655062310894103*^9, 3.655062409890829*^9}, {
   3.655062473999683*^9, 3.655062557529997*^9}, {3.6550626210221853`*^9, 
   3.655062702523527*^9}, {3.655062733196149*^9, 3.655062773699792*^9}, {
   3.655062844046335*^9, 3.6550629715611877`*^9}, {3.655063093082944*^9, 
   3.655063096626419*^9}, {3.65506314182301*^9, 3.655063214944916*^9}, {
   3.655063261249847*^9, 3.655063265200779*^9}, {3.655063315609571*^9, 
   3.655063352129966*^9}, {3.655063407780467*^9, 3.6550634320531263`*^9}, {
   3.6550635249096813`*^9, 3.65506353254982*^9}, {3.655063743426763*^9, 
   3.655063746478775*^9}, {3.655063778003334*^9, 3.655063778309675*^9}, {
   3.655063818513158*^9, 3.65506384068443*^9}, {3.655064425516778*^9, 
   3.655064428258614*^9}, {3.655064463998131*^9, 3.655064533747684*^9}, {
   3.655064581608122*^9, 3.655064616464877*^9}, {3.655064653494214*^9, 
   3.655064663113844*^9}, {3.655064760992196*^9, 3.655064769395337*^9}, {
   3.655064835488358*^9, 3.655065085671709*^9}, {3.65506512984976*^9, 
   3.655065138403859*^9}, {3.655065249264606*^9, 3.655065277656432*^9}, {
   3.655065513961729*^9, 3.655065514118878*^9}, {3.6550655860312033`*^9, 
   3.65506564785909*^9}, {3.655065707601335*^9, 3.655065707811801*^9}, {
   3.655068082028205*^9, 3.655068087042967*^9}, {3.655068170579702*^9, 
   3.655068198173869*^9}, {3.655068261511669*^9, 3.6550683870572653`*^9}, {
   3.655068445449469*^9, 3.655068445542749*^9}, 3.6550685150658712`*^9, {
   3.655068549213238*^9, 3.6550685504584103`*^9}, {3.6550685891943493`*^9, 
   3.6550686377058697`*^9}, 3.655068670560462*^9, 3.6550687250202427`*^9, {
   3.655068794666613*^9, 3.655068957392898*^9}, {3.655069003213381*^9, 
   3.655069068343585*^9}, {3.655069111273101*^9, 3.6550691692043133`*^9}, {
   3.655069218064343*^9, 3.655069340912052*^9}, {3.6550695148142967`*^9, 
   3.65506956464367*^9}, {3.655069605811351*^9, 3.655069794733989*^9}, {
   3.6550699361565657`*^9, 3.655069936908144*^9}, {3.6550700345001373`*^9, 
   3.65507003525574*^9}, {3.655073093189543*^9, 3.655073095545968*^9}, {
   3.655073133485684*^9, 3.655073142740437*^9}}],

Cell[BoxData[
 GraphicsBox[{},
  AspectRatio->1,
  Axes->{False, False},
  AxesLabel->{None, None},
  AxesOrigin->{Automatic, Automatic},
  DisplayFunction->Identity,
  Frame->{{True, True}, {True, True}},
  FrameLabel->{{None, None}, {None, None}},
  FrameTicks->{{Automatic, Automatic}, {Automatic, Automatic}},
  GridLinesStyle->Directive[
    GrayLevel[0.5, 0.4]],
  Method->{
   "ScalingFunctions" -> None, "TransparentPolygonMesh" -> True, 
    "AxesInFront" -> True},
  PlotRange->{{-10, 10}, {-10, 10}},
  PlotRangeClipping->True,
  PlotRangePadding->{{
     Scaled[0.02], 
     Scaled[0.02]}, {
     Scaled[0.02], 
     Scaled[0.02]}},
  Ticks->{Automatic, Automatic}]], "Output",
 CellChangeTimes->{
  3.655062436495191*^9, 3.655062549990574*^9, 3.6550625918225727`*^9, 
   3.6550626669606867`*^9, 3.6550627219189043`*^9, {3.655062771064271*^9, 
   3.6550627756177607`*^9}, {3.655062849656142*^9, 3.655062972618826*^9}, 
   3.655063227851232*^9, 3.655063268367591*^9, {3.655063318730891*^9, 
   3.655063354183074*^9}, {3.6550634090872107`*^9, 3.6550634349662323`*^9}, {
   3.65506352739117*^9, 3.655063535760893*^9}, 3.655063779470689*^9, 
   3.655063844116057*^9, {3.655064497080163*^9, 3.655064536808395*^9}, {
   3.6550645955394573`*^9, 3.655064618580859*^9}, 3.655064669259761*^9, {
   3.655064767262123*^9, 3.6550647758953047`*^9}, {3.6550648412295017`*^9, 
   3.655065090072811*^9}, {3.65506513518333*^9, 3.655065142559361*^9}, {
   3.655065251161088*^9, 3.655065279963128*^9}, 3.655065523110162*^9, {
   3.6550656200962553`*^9, 3.6550656560735893`*^9}, 3.655065717905896*^9, 
   3.6550681124053993`*^9, {3.6550681893036613`*^9, 3.655068208288912*^9}, 
   3.655068335497279*^9, {3.6550683716884737`*^9, 3.6550683983356543`*^9}, 
   3.655068457977906*^9, {3.655068530209717*^9, 3.655068560057786*^9}, {
   3.655068603881781*^9, 3.655068624841913*^9}, {3.655068659090947*^9, 
   3.655068681766754*^9}, 3.655068746485648*^9, {3.6550688158350477`*^9, 
   3.6550689714603243`*^9}, {3.655069014252365*^9, 3.6550690817813168`*^9}, {
   3.6550691241802063`*^9, 3.6550691822965403`*^9}, {3.6550692219207163`*^9, 
   3.655069345143303*^9}, {3.6550695235348587`*^9, 3.655069575902358*^9}, {
   3.655069620052272*^9, 3.655069800684471*^9}, 3.655069949438469*^9, 
   3.655070047518701*^9, 3.655073096327324*^9, {3.6550731342486553`*^9, 
   3.6550731433833933`*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"%445", "/.", 
   RowBox[{"MField", "\[Rule]", "0"}]}], "//", "Simplify"}]], "Input",
 CellChangeTimes->{{3.6550622015678797`*^9, 3.655062215579324*^9}}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{"1", "-", 
   FractionBox[
    RowBox[{"2", " ", 
     InterpretationBox[
      StyleBox["m",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Mass,
      Editable->False]}], "z"], "+", 
   FractionBox[
    SuperscriptBox[
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], "2"], 
    SuperscriptBox["z", "2"]], "+", 
   InterpretationBox[
    SuperscriptBox[
     RowBox[{"O", "[", 
      FractionBox["1", "z"], "]"}], "3"],
    SeriesData[$CellContext`z, 
     DirectedInfinity[1], {}, 0, 3, 1],
    Editable->False]}],
  SeriesData[$CellContext`z, 
   DirectedInfinity[1], {1, (-2) $CellContext`Mass, $CellContext`Charge^2}, 0,
    3, 1],
  Editable->False]], "Output",
 CellChangeTimes->{3.655062216150915*^9}]
}, Open  ]]
}, Open  ]],

Cell[CellGroupData[{

Cell["Charge calculation", "Subsection",
 CellChangeTimes->{{3.65487333262743*^9, 3.65487333700886*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"With", "[", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"x", "=", "\[Psi]1"}], "}"}], ",", 
   RowBox[{"Simplify", "[", 
    RowBox[{
     RowBox[{"(", 
      RowBox[{"x", "/.", 
       RowBox[{
        RowBox[{"\[Theta]", "[", "]"}], "\[Rule]", " ", "\[Pi]"}]}], ")"}], 
     "-", 
     RowBox[{"(", 
      RowBox[{"x", "/.", 
       RowBox[{
        RowBox[{"\[Theta]", "[", "]"}], "\[Rule]", "0"}]}], ")"}]}], "]"}]}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.654873342490102*^9, 3.654873422355805*^9}, {
   3.654874012182428*^9, 3.654874013102544*^9}, {3.654878064537694*^9, 
   3.654878130556279*^9}, 3.654878191879369*^9, {3.654878261467855*^9, 
   3.6548783310998783`*^9}, {3.654878504275977*^9, 3.654878505104432*^9}, {
   3.6548785647295713`*^9, 3.65487857061622*^9}, {3.654878730668253*^9, 
   3.6548787688255587`*^9}, {3.6548803910233383`*^9, 3.654880405400785*^9}, {
   3.654880458007543*^9, 3.6548804631720257`*^9}}],

Cell[BoxData[
 FractionBox[
  RowBox[{
   RowBox[{"32", " ", 
    InterpretationBox[
     StyleBox["q",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Charge,
     Editable->False]}], "-", 
   RowBox[{"8", " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], "3"], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox[
       SubscriptBox["B", "0"],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`MField,
      Editable->False], "2"]}], "+", 
   RowBox[{"64", " ", 
    InterpretationBox[
     StyleBox["m",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Mass,
     Editable->False], " ", 
    InterpretationBox[
     StyleBox[
      SubscriptBox["B", "0"],
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`MField,
     Editable->False], " ", 
    InterpretationBox[
     StyleBox["a",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Rotation,
     Editable->False]}]}], 
  RowBox[{"16", "+", 
   RowBox[{"24", " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], "2"], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox[
       SubscriptBox["B", "0"],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`MField,
      Editable->False], "2"]}], "+", 
   RowBox[{
    SuperscriptBox[
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], "4"], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox[
       SubscriptBox["B", "0"],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`MField,
      Editable->False], "4"]}], "+", 
   RowBox[{"32", " ", 
    InterpretationBox[
     StyleBox["q",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Charge,
     Editable->False], " ", 
    InterpretationBox[
     StyleBox["m",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Mass,
     Editable->False], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox[
       SubscriptBox["B", "0"],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`MField,
      Editable->False], "3"], " ", 
    InterpretationBox[
     StyleBox["a",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Rotation,
     Editable->False]}], "+", 
   RowBox[{"16", " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["m",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Mass,
      Editable->False], "2"], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox[
       SubscriptBox["B", "0"],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`MField,
      Editable->False], "4"], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], "2"]}]}]]], "Output",
 CellChangeTimes->{
  3.654878499760439*^9, {3.654878560944892*^9, 3.654878578006978*^9}, 
   3.654878739482979*^9, 3.654878770217516*^9, 3.6548804080811853`*^9, 
   3.654880464063778*^9, 3.65489612179136*^9, 3.6548987115785646`*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"\[Phi]max", "=", 
   RowBox[{"2", "\[Pi]", 
    RowBox[{"(", 
     RowBox[{"1", " ", "+", " ", 
      RowBox[{
       FractionBox["3", "2"], 
       SuperscriptBox["Charge", "2"], 
       SuperscriptBox["MField", "2"]}], "+", " ", 
      RowBox[{"2", " ", "Charge", " ", "Mass", " ", "Rotation", " ", 
       SuperscriptBox["MField", "3"]}], " ", "+", " ", 
      RowBox[{
       RowBox[{"(", 
        RowBox[{
         FractionBox[
          SuperscriptBox["Charge", "4"], "16"], "+", " ", 
         RowBox[{
          SuperscriptBox["Mass", "2"], 
          SuperscriptBox["Rotation", "2"]}]}], ")"}], 
       SuperscriptBox["MField", "4"]}]}], ")"}]}]}], ";"}]], "Input",
 CellChangeTimes->{{3.6548960418422937`*^9, 3.6548960714287453`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   FractionBox["1", 
    RowBox[{"4", "\[Pi]"}]], "\[Phi]max", " ", "%%"}], "//", 
  "FullSimplify"}]], "Input",
 CellChangeTimes->{{3.654873476552845*^9, 3.654873479711089*^9}, {
  3.6548735505733137`*^9, 3.654873565596861*^9}, {3.654873842325186*^9, 
  3.654873889514612*^9}, {3.654874041818699*^9, 3.654874042617734*^9}, {
  3.6548960819265757`*^9, 3.654896118659987*^9}}],

Cell[BoxData[
 RowBox[{
  InterpretationBox[
   StyleBox["q",
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`Charge,
   Editable->False], "-", 
  FractionBox[
   RowBox[{
    SuperscriptBox[
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], "3"], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox[
       SubscriptBox["B", "0"],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`MField,
      Editable->False], "2"]}], "4"], "+", 
  RowBox[{"2", " ", 
   InterpretationBox[
    StyleBox["m",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Mass,
    Editable->False], " ", 
   InterpretationBox[
    StyleBox[
     SubscriptBox["B", "0"],
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`MField,
    Editable->False], " ", 
   InterpretationBox[
    StyleBox["a",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`Rotation,
    Editable->False]}]}]], "Output",
 CellChangeTimes->{
  3.654873890231441*^9, {3.6548740280958843`*^9, 3.654874049791181*^9}, 
   3.654875193152369*^9, 3.6548781987400723`*^9, {3.654878754667948*^9, 
   3.654878771484014*^9}, 3.654880409850441*^9, 3.654880465468412*^9, 
   3.654896124912327*^9, 3.654898718377822*^9}]
}, Open  ]],

Cell["Calculate the angular momentum", "Text",
 CellChangeTimes->{{3.654896140151613*^9, 3.654896145047002*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   FractionBox[
    SuperscriptBox["\[Phi]max", "2"], 
    RowBox[{"16", 
     SuperscriptBox["\[Pi]", "2"]}]], 
   RowBox[{"(", 
    RowBox[{
     RowBox[{"(", 
      RowBox[{"\[Sigma]", "/.", 
       RowBox[{
        RowBox[{"\[Theta]", "[", "]"}], "\[Rule]", "\[Pi]"}]}], ")"}], "-", 
     RowBox[{"(", 
      RowBox[{"\[Sigma]", "/.", 
       RowBox[{
        RowBox[{"\[Theta]", "[", "]"}], "\[Rule]", "0"}]}], ")"}]}], ")"}]}], 
  "//", "FullSimplify"}]], "Input",
 CellChangeTimes->{{3.654896149636909*^9, 3.6548962274256563`*^9}}],

Cell[BoxData["1.20999999999999996447286321199499070644`6.103385283596074"], \
"Print",
 CellChangeTimes->{3.654896229230689*^9}],

Cell[BoxData[
 RowBox[{
  InterpretationBox[
   StyleBox["m",
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`Mass,
   Editable->False], " ", 
  InterpretationBox[
   StyleBox["a",
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`Rotation,
   Editable->False], " ", 
  SuperscriptBox[
   RowBox[{"(", 
    RowBox[{"1", "+", 
     FractionBox[
      RowBox[{"3", " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox[
          SubscriptBox["B", "0"],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`MField,
         Editable->False], "2"]}], "2"], "+", 
     RowBox[{"2", " ", 
      InterpretationBox[
       StyleBox["q",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Charge,
       Editable->False], " ", 
      InterpretationBox[
       StyleBox["m",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Mass,
       Editable->False], " ", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox[
         SubscriptBox["B", "0"],
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`MField,
        Editable->False], "3"], " ", 
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False]}], "+", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox[
         SubscriptBox["B", "0"],
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`MField,
        Editable->False], "4"], " ", 
      RowBox[{"(", 
       RowBox[{
        FractionBox[
         SuperscriptBox[
          InterpretationBox[
           StyleBox["q",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Charge,
           Editable->False], "4"], "16"], "+", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["m",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Mass,
           Editable->False], "2"], " ", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"]}]}], ")"}]}]}], ")"}], "2"]}]], "Output",
 CellChangeTimes->{3.65489622929856*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData["\[Psi]"], "Input",
 CellChangeTimes->{{3.654890449070232*^9, 3.654890449797543*^9}}],

Cell[BoxData[
 RowBox[{"-", 
  FractionBox[
   RowBox[{
    InterpretationBox[
     StyleBox["q",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Charge,
     Editable->False], " ", 
    RowBox[{
     InterpretationBox[
      StyleBox["Cos",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Cos,
      Editable->False], "[", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False], "]"}], " ", 
    RowBox[{"(", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], "+", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], ")"}]}], 
   RowBox[{
    RowBox[{
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "2"], " ", 
     SuperscriptBox[
      RowBox[{
       InterpretationBox[
        StyleBox["Cos",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Cos,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], "2"]}], "+", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False], "2"]}]]}]], "Output",
 CellChangeTimes->{3.654890450545312*^9}]
}, Open  ]],

Cell[TextData[{
 "Check why absence of ",
 Cell[BoxData[
  FormBox[
   SubscriptBox["B", "0"], TraditionalForm]],
  FormatType->"TraditionalForm"],
 " doesn\[CloseCurlyQuote]t yield correct expressions"
}], "Text",
 CellChangeTimes->{{3.6548905489060783`*^9, 3.654890569461142*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"{", 
    RowBox[{
     RowBox[{"UMU", "[", 
      RowBox[{"[", 
       RowBox[{"1", ",", "1"}], "]"}], "]"}], ",", "\[Psi]1", ",", "\[Chi]1", 
     ",", "\[Sigma]1"}], "}"}], "/.", 
   RowBox[{"MField", "\[Rule]", "0"}]}], "//", "FullSimplify"}]], "Input",
 CellChangeTimes->{{3.654890427505027*^9, 3.654890460859955*^9}, {
  3.654890505771349*^9, 3.6548905369358253`*^9}, {3.654890589341218*^9, 
  3.654890609941679*^9}, {3.654890915158057*^9, 3.654890915847137*^9}}],

Cell[BoxData["86.22599999999999909050529822707176208496`7.956238153048116"], \
"Print",
 CellChangeTimes->{3.6548905965230494`*^9, 3.654891039099861*^9, 
  3.65489141187186*^9}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   FractionBox[
    RowBox[{
     SuperscriptBox[
      RowBox[{
       InterpretationBox[
        StyleBox["Csc",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Csc,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], "4"], " ", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"]}], "+", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
         Editable->False], "2"]}], ")"}]}], 
    RowBox[{
     RowBox[{
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Csc",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Csc,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "2"], " ", 
      SuperscriptBox[
       RowBox[{"(", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], "+", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}], ")"}], "2"]}], "-", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], " ", 
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "2"], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], "-", 
        RowBox[{"2", " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "2"]}], ")"}]}]}]], ",", 
   FractionBox[
    RowBox[{
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], " ", 
     RowBox[{
      InterpretationBox[
       StyleBox["Cos",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Cos,
       Editable->False], "[", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False], "]"}], " ", 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"], "+", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
         Editable->False], "2"]}], ")"}]}], 
    RowBox[{
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Cos",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Cos,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "2"]}], "+", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False], "2"]}]], ",", 
   FractionBox[
    RowBox[{
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], " ", 
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], " ", 
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False], " ", 
     SuperscriptBox[
      RowBox[{
       InterpretationBox[
        StyleBox["Sin",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Sin,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], "2"]}], 
    RowBox[{
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Cos",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Cos,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "2"]}], "+", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["r",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`r[],
       Editable->False], "2"]}]], ",", 
   RowBox[{
    FractionBox["1", 
     RowBox[{"8", " ", 
      SuperscriptBox[
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False], "]"}], "2"]}], "+", 
         SuperscriptBox[
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False], "2"]}], ")"}], "2"]}]], 
    RowBox[{
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], " ", 
     RowBox[{
      InterpretationBox[
       StyleBox["Cos",
        ShowAutoStyles->False,
        AutoSpacing->False],
       Cos,
       Editable->False], "[", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False], "]"}], " ", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        RowBox[{"-", "4"}], " ", 
        InterpretationBox[
         StyleBox["m",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Mass,
         Editable->False], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "4"], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"], " ", 
        RowBox[{"(", 
         RowBox[{"3", "+", 
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
             Editable->False]}], "]"}]}], ")"}]}], "+", 
       RowBox[{
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
         Editable->False], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], " ", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"-", "21"}], "-", 
             RowBox[{"12", " ", 
              RowBox[{
               InterpretationBox[
                StyleBox["Cos",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                Cos,
                Editable->False], "[", 
               RowBox[{"2", " ", 
                InterpretationBox[
                 StyleBox["\[Theta]",
                  ShowAutoStyles->False,
                  AutoSpacing->False],
                 $CellContext`\[Theta][],
                 Editable->False]}], "]"}]}], "+", 
             RowBox[{
              InterpretationBox[
               StyleBox["Cos",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Cos,
               Editable->False], "[", 
              RowBox[{"4", " ", 
               InterpretationBox[
                StyleBox["\[Theta]",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`\[Theta][],
                Editable->False]}], "]"}]}], ")"}], " ", 
           InterpretationBox[
            StyleBox["r",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`r[],
            Editable->False]}], "+", 
          RowBox[{"4", " ", 
           InterpretationBox[
            StyleBox["m",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Mass,
            Editable->False], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"-", "5"}], "+", 
             RowBox[{
              InterpretationBox[
               StyleBox["Cos",
                ShowAutoStyles->False,
                AutoSpacing->False],
               Cos,
               Editable->False], "[", 
              RowBox[{"2", " ", 
               InterpretationBox[
                StyleBox["\[Theta]",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`\[Theta][],
                Editable->False]}], "]"}]}], ")"}], " ", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "3"]}], "+", 
          RowBox[{"4", " ", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "2"], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{
              SuperscriptBox[
               InterpretationBox[
                StyleBox["a",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`Rotation,
                Editable->False], "2"], " ", 
              RowBox[{"(", 
               RowBox[{"3", "+", 
                RowBox[{
                 InterpretationBox[
                  StyleBox["Cos",
                   ShowAutoStyles->False,
                   AutoSpacing->False],
                  Cos,
                  Editable->False], "[", 
                 RowBox[{"2", " ", 
                  InterpretationBox[
                   StyleBox["\[Theta]",
                    ShowAutoStyles->False,
                    AutoSpacing->False],
                   $CellContext`\[Theta][],
                   Editable->False]}], "]"}]}], ")"}]}], "+", 
             RowBox[{"4", " ", 
              SuperscriptBox[
               InterpretationBox[
                StyleBox["r",
                 ShowAutoStyles->False,
                 AutoSpacing->False],
                $CellContext`r[],
                Editable->False], "2"]}]}], ")"}], " ", 
           SuperscriptBox[
            RowBox[{
             InterpretationBox[
              StyleBox["Sin",
               ShowAutoStyles->False,
               AutoSpacing->False],
              Sin,
              Editable->False], "[", 
             InterpretationBox[
              StyleBox["\[Theta]",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`\[Theta][],
              Editable->False], "]"}], "2"]}]}], ")"}]}]}], ")"}]}]}]}], 
  "}"}]], "Output",
 CellChangeTimes->{{3.654890440546475*^9, 3.654890461788735*^9}, {
   3.654890587256843*^9, 3.654890596596065*^9}, 3.654891039161262*^9, 
   3.654891411942864*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"FullSimplify", "[", 
  RowBox[{
   RowBox[{"%", "[", 
    RowBox[{"[", "4", "]"}], "]"}], "\[Equal]", 
   RowBox[{
    RowBox[{
     FractionBox["1", "4"], "Mass", " ", "Rotation", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{"Cos", "[", 
        RowBox[{"3", 
         RowBox[{"\[Theta]", "[", "]"}]}], "]"}], "-", 
       RowBox[{"9", 
        RowBox[{"Cos", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}]}]}], ")"}]}], "-", " ", 
    FractionBox[
     RowBox[{
      SuperscriptBox["Rotation", "3"], 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"Mass", " ", 
         SuperscriptBox["Rotation", "2"], 
         SuperscriptBox[
          RowBox[{"Cos", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "+", 
        RowBox[{
         RowBox[{"r", "[", "]"}], 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox["Charge", "2"], "+", 
           RowBox[{"Mass", " ", 
            RowBox[{"r", "[", "]"}]}]}], ")"}]}]}], ")"}], 
      SuperscriptBox[
       RowBox[{"Sin", "[", 
        RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"], 
      RowBox[{"Cos", "[", 
       RowBox[{"\[Theta]", "[", "]"}], "]"}]}], 
     SuperscriptBox["R", "4"]]}]}], "]"}]], "Input",
 CellChangeTimes->{{3.654890498770005*^9, 3.6548905034046497`*^9}, {
  3.654891081429089*^9, 3.654891243037315*^9}, {3.654891317849042*^9, 
  3.654891318220606*^9}}],

Cell[BoxData["15.24200000000000088107299234252423048019`7.203641870570264"], \
"Print",
 CellChangeTimes->{3.6548914274054317`*^9}],

Cell[BoxData[
 RowBox[{
  FractionBox[
   RowBox[{
    InterpretationBox[
     StyleBox["q",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Charge,
     Editable->False], " ", 
    InterpretationBox[
     StyleBox["a",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Rotation,
     Editable->False], " ", 
    RowBox[{
     InterpretationBox[
      StyleBox["Cos",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Cos,
      Editable->False], "[", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False], "]"}], " ", 
    InterpretationBox[
     StyleBox["r",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`r[],
     Editable->False], " ", 
    RowBox[{"(", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], "+", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], ")"}], " ", 
    RowBox[{
     InterpretationBox[
      StyleBox["Sin",
       ShowAutoStyles->False,
       AutoSpacing->False],
      Sin,
      Editable->False], "[", 
     InterpretationBox[
      StyleBox["\[Theta]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Theta][],
      Editable->False], "]"}]}], 
   RowBox[{
    RowBox[{
     SuperscriptBox[
      InterpretationBox[
       StyleBox["a",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`Rotation,
       Editable->False], "2"], " ", 
     SuperscriptBox[
      RowBox[{
       InterpretationBox[
        StyleBox["Cos",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Cos,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], "2"]}], "+", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["r",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`r[],
      Editable->False], "2"]}]], "\[Equal]", "0"}]], "Output",
 CellChangeTimes->{{3.6548913164374313`*^9, 3.6548913221991587`*^9}, 
   3.654891427444995*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   FractionBox["1", "2"], 
   RowBox[{"(", 
    RowBox[{
     RowBox[{"(", 
      RowBox[{"\[Psi]", "/.", 
       RowBox[{"{", 
        RowBox[{
         RowBox[{"\[Theta]", "[", "]"}], "\[Rule]", "\[Pi]"}], "}"}]}], ")"}],
      "-", 
     RowBox[{"(", 
      RowBox[{"\[Psi]", "/.", 
       RowBox[{"{", 
        RowBox[{
         RowBox[{"\[Theta]", "[", "]"}], "\[Rule]", "0"}], "}"}]}], ")"}]}], 
    ")"}]}], "//", "FullSimplify"}]], "Input",
 CellChangeTimes->{{3.6548809401055*^9, 3.6548809748671007`*^9}, {
  3.654881572256259*^9, 3.654881574965666*^9}, {3.654881834189027*^9, 
  3.654881842793724*^9}, {3.654883008901349*^9, 3.654883012486834*^9}}],

Cell[BoxData[
 InterpretationBox[
  StyleBox["q",
   ShowAutoStyles->False,
   AutoSpacing->False],
  $CellContext`Charge,
  Editable->False]], "Output",
 CellChangeTimes->{
  3.6548809754795*^9, 3.654881579551792*^9, {3.654881815326077*^9, 
   3.654881843244746*^9}, 3.654883013159433*^9}]
}, Open  ]],

Cell["Compare with Gibbons thermodynamics article", "Text",
 CellChangeTimes->{{3.654895445588009*^9, 3.654895455162863*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"\[Sigma]G", "=", 
   RowBox[{"FullSimplify", "[", 
    RowBox[{
     RowBox[{"-", 
      FractionBox[
       RowBox[{"2", "Rotation", " ", "Mass", " ", 
        RowBox[{"Cos", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}], 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox[
            RowBox[{"r", "[", "]"}], "2"], 
           RowBox[{"(", 
            RowBox[{"3", "-", 
             SuperscriptBox[
              RowBox[{"Cos", "[", 
               RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ")"}]}], "+", 
          RowBox[{
           SuperscriptBox["Rotation", "2"], 
           RowBox[{"(", 
            RowBox[{"1", "+", 
             SuperscriptBox[
              RowBox[{"Cos", "[", 
               RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], ")"}]}]}], 
         ")"}]}], 
       SuperscriptBox["R", "2"]]}], " ", "-", " ", 
     RowBox[{"2", " ", 
      FractionBox[
       RowBox[{
        SuperscriptBox["Rotation", "3"], 
        SuperscriptBox["Charge", "2"], 
        RowBox[{"r", "[", "]"}], 
        RowBox[{"Cos", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}], " ", 
        SuperscriptBox[
         RowBox[{"Sin", "[", 
          RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}], 
       SuperscriptBox["R", "4"]]}]}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.654896666397943*^9, 3.654896689002062*^9}}],

Cell[BoxData["21.35099999999999909050529822707176208496`7.350018133826213"], \
"Print",
 CellChangeTimes->{3.654896712290213*^9}]
}, Open  ]],

Cell["Gibbons has a factor of 2 wrong!", "Text",
 CellChangeTimes->{{3.654898055864562*^9, 3.65489806292589*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"FullSimplify", "[", 
  RowBox[{
   RowBox[{"2", "\[Sigma]"}], "\[Equal]", "\[Sigma]G"}], "]"}]], "Input",
 CellChangeTimes->{{3.654896610620481*^9, 3.654896621129591*^9}, {
  3.654896731647687*^9, 3.654896734309259*^9}}],

Cell[BoxData["4.27099999999999990762944435118697583675`6.651129484706448"], \
"Print",
 CellChangeTimes->{3.654896740531497*^9}],

Cell[BoxData["True"], "Output",
 CellChangeTimes->{3.654896740657777*^9}]
}, Open  ]]
}, Open  ]],

Cell[CellGroupData[{

Cell["K\[ADoubleDot]hler form calculation", "Subsection",
 CellChangeTimes->{{3.654786854065023*^9, 3.654786873955311*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"\[Chi]", "=."}], ";", 
  RowBox[{"\[Phi]", "=."}], ";", 
  RowBox[{"\[Psi]", "=."}], ";", 
  RowBox[{"\[Sigma]", "=."}], ";"}]], "Input",
 CellChangeTimes->{{3.654787981238593*^9, 3.6547880115340023`*^9}, {
  3.6547883818435583`*^9, 3.654788410672214*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"\[Phi]", ",", "\[Chi]", ",", "\[Psi]", ",", "\[Sigma]"}], 
  "}"}]], "Input",
 CellChangeTimes->{{3.654788388375573*^9, 3.654788429917613*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   InterpretationBox[
    StyleBox["\[Phi]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Phi],
    Editable->False], ",", 
   InterpretationBox[
    StyleBox["\[Chi]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Chi],
    Editable->False], ",", 
   InterpretationBox[
    StyleBox["\[Psi]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Psi],
    Editable->False], ",", 
   InterpretationBox[
    StyleBox["\[Sigma]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Sigma],
    Editable->False]}], "}"}]], "Output",
 CellChangeTimes->{3.654788390115781*^9, 3.65478843044079*^9, 
  3.654789149536709*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"$Assumptions", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
       RowBox[{"\[Phi]", "[", "]"}], ",", 
       RowBox[{"\[Chi]", "[", "]"}], ",", 
       RowBox[{"\[Psi]", "[", "]"}], ",", 
       RowBox[{"\[Sigma]", "[", "]"}]}], "}"}], "\[Element]", "Reals"}], 
    "}"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.654789405552806*^9, 3.654789487844706*^9}, {
  3.654789739744274*^9, 3.654789743344998*^9}, {3.6547898072752743`*^9, 
  3.654789825230091*^9}, {3.654789855307519*^9, 3.6547898728487*^9}}],

Cell[BoxData[
 RowBox[{"DefManifold", "[", 
  RowBox[{"M4", ",", "4", ",", 
   RowBox[{"{", 
    RowBox[{"x", ",", "y", ",", "w", ",", "z"}], "}"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.654788988030651*^9, 3.6547889926836367`*^9}, {
  3.65478906017558*^9, 3.654789086209839*^9}}],

Cell[BoxData[
 RowBox[{"DefChart", "[", 
  RowBox[{"Kahler", ",", "M4", ",", 
   RowBox[{"{", 
    RowBox[{"0", ",", "1", ",", "2", ",", "3"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"\[Phi]", "[", "]"}], ",", 
     RowBox[{"\[Chi]", "[", "]"}], ",", 
     RowBox[{"\[Psi]", "[", "]"}], ",", 
     RowBox[{"\[Sigma]", "[", "]"}]}], "}"}], ",", 
   RowBox[{"ChartColor", "\[Rule]", "Green"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.654788891449394*^9, 3.654788913819684*^9}, {
  3.6547890972628803`*^9, 3.6547891213565607`*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"\[CapitalPhi]", "=", 
   RowBox[{
    RowBox[{"\[Chi]", "[", "]"}], "+", 
    RowBox[{"I", " ", 
     RowBox[{"\[Psi]", "[", "]"}]}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"\[CurlyEpsilon]", "=", 
   RowBox[{
    SuperscriptBox["E", 
     RowBox[{
      RowBox[{"-", "2"}], 
      RowBox[{"\[Phi]", "[", "]"}]}]], "-", 
    SuperscriptBox[
     RowBox[{"\[Chi]", "[", "]"}], "2"], "-", 
    SuperscriptBox[
     RowBox[{"\[Psi]", "[", "]"}], "2"], "+", 
    RowBox[{"2", " ", "I", " ", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        RowBox[{"\[Chi]", "[", "]"}], " ", 
        RowBox[{"\[Psi]", "[", "]"}]}], "-", 
       RowBox[{"\[Sigma]", "[", "]"}]}], ")"}]}]}]}], ";"}]}], "Input",
 CellChangeTimes->{{3.65478796117855*^9, 3.6547879739314404`*^9}, 
   3.6547884791815233`*^9, {3.654789205081744*^9, 3.654789209347891*^9}, {
   3.6547895248567944`*^9, 3.654789554340872*^9}, {3.6547898405436172`*^9, 
   3.654789840788204*^9}, 3.654789979806378*^9}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"Diff", "@", "\[CurlyEpsilon]"}], "\[Wedge]", 
   RowBox[{"Diff", "@", 
    RowBox[{"fastConjugate", "@", "\[CurlyEpsilon]"}]}]}], "//", 
  "Simplification"}]], "Input",
 CellChangeTimes->{{3.65478937227009*^9, 3.6547893851715193`*^9}, {
  3.654789495782341*^9, 3.654789496779077*^9}, {3.654789574934904*^9, 
  3.654789613177321*^9}, {3.6547898895145082`*^9, 3.654789937686055*^9}, {
  3.654790214463613*^9, 3.654790258575046*^9}}],

Cell[BoxData[
 RowBox[{"8", " ", "\[ImaginaryI]", " ", 
  SuperscriptBox["\[ExponentialE]", 
   RowBox[{
    RowBox[{"-", "2"}], " ", 
    InterpretationBox[
     StyleBox["\[Phi]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[Phi][],
     Editable->False]}]], " ", 
  RowBox[{"(", 
   RowBox[{
    RowBox[{
     InterpretationBox[
      StyleBox[
       RowBox[{"d", "[", 
        InterpretationBox[
         StyleBox["\[Sigma]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Sigma][],
         Editable->False], "]"}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`Diff[
       $CellContext`\[Sigma][], xAct`xTensor`PD],
      Editable->False], "\[Wedge]", 
     InterpretationBox[
      StyleBox[
       RowBox[{"d", "[", 
        InterpretationBox[
         StyleBox["\[Phi]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Phi][],
         Editable->False], "]"}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`Diff[
       $CellContext`\[Phi][], xAct`xTensor`PD],
      Editable->False]}], "+", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"2", " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     RowBox[{
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["\[Sigma]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Sigma][],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`\[Sigma][], xAct`xTensor`PD],
       Editable->False], "\[Wedge]", 
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["\[Chi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Chi][],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`\[Chi][], xAct`xTensor`PD],
       Editable->False]}], " ", 
     InterpretationBox[
      StyleBox["\[Chi]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Chi][],
      Editable->False]}], "+", 
    RowBox[{
     RowBox[{
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["\[Phi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Phi][],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`\[Phi][], xAct`xTensor`PD],
       Editable->False], "\[Wedge]", 
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["\[Psi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Psi][],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`\[Psi][], xAct`xTensor`PD],
       Editable->False]}], " ", 
     InterpretationBox[
      StyleBox["\[Chi]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Chi][],
      Editable->False]}], "+", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"2", " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     RowBox[{
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["\[Chi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Chi][],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`\[Chi][], xAct`xTensor`PD],
       Editable->False], "\[Wedge]", 
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["\[Psi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Psi][],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`\[Psi][], xAct`xTensor`PD],
       Editable->False]}], " ", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["\[Chi]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Chi][],
       Editable->False], "2"]}], "+", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"2", " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     RowBox[{
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["\[Sigma]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Sigma][],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`\[Sigma][], xAct`xTensor`PD],
       Editable->False], "\[Wedge]", 
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["\[Psi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Psi][],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`\[Psi][], xAct`xTensor`PD],
       Editable->False]}], " ", 
     InterpretationBox[
      StyleBox["\[Psi]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Psi][],
      Editable->False]}], "+", 
    RowBox[{
     RowBox[{
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["\[Phi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Phi][],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`\[Phi][], xAct`xTensor`PD],
       Editable->False], "\[Wedge]", 
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["\[Chi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Chi][],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`\[Chi][], xAct`xTensor`PD],
       Editable->False]}], " ", 
     InterpretationBox[
      StyleBox["\[Psi]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Psi][],
      Editable->False]}], "-", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"2", " ", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False]}]], " ", 
     RowBox[{
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["\[Chi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Chi][],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`\[Chi][], xAct`xTensor`PD],
       Editable->False], "\[Wedge]", 
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["\[Psi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Psi][],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`\[Psi][], xAct`xTensor`PD],
       Editable->False]}], " ", 
     SuperscriptBox[
      InterpretationBox[
       StyleBox["\[Psi]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Psi][],
       Editable->False], "2"]}]}], ")"}]}]], "Output",
 CellChangeTimes->{
  3.654789385604292*^9, {3.654789491452038*^9, 3.654789497387402*^9}, {
   3.6547895565397377`*^9, 3.654789613824388*^9}, {3.654789849622196*^9, 
   3.654789890404663*^9}, 3.6547899386900187`*^9, 3.654789982032254*^9, {
   3.654790217310874*^9, 3.6547902598509083`*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}], "//", "Simplify"}]], "Input",
 CellChangeTimes->{{3.654790387395706*^9, 3.6547903918195667`*^9}}],

Cell[BoxData[
 RowBox[{
  SuperscriptBox["\[ExponentialE]", 
   RowBox[{
    RowBox[{"-", "2"}], " ", 
    InterpretationBox[
     StyleBox["\[Phi]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[Phi][],
     Editable->False]}]], "-", 
  SuperscriptBox[
   InterpretationBox[
    StyleBox["\[Chi]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Chi][],
    Editable->False], "2"], "-", 
  SuperscriptBox[
   InterpretationBox[
    StyleBox["\[Psi]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Psi][],
    Editable->False], "2"]}]], "Output",
 CellChangeTimes->{3.654790392284215*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"Diff", "@", "\[CapitalPhi]"}], "\[Wedge]", 
   RowBox[{"Diff", "@", 
    RowBox[{"fastConjugate", "@", "\[CapitalPhi]"}]}]}], "//", 
  "Simplification"}]], "Input",
 CellChangeTimes->{{3.654790261790976*^9, 3.654790284002799*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
  RowBox[{
   InterpretationBox[
    StyleBox[
     RowBox[{"d", "[", 
      InterpretationBox[
       StyleBox["\[Chi]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Chi][],
       Editable->False], "]"}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`Diff[
     $CellContext`\[Chi][], xAct`xTensor`PD],
    Editable->False], "\[Wedge]", 
   InterpretationBox[
    StyleBox[
     RowBox[{"d", "[", 
      InterpretationBox[
       StyleBox["\[Psi]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Psi][],
       Editable->False], "]"}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`Diff[
     $CellContext`\[Psi][], xAct`xTensor`PD],
    Editable->False]}]}]], "Output",
 CellChangeTimes->{3.6547902844071617`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[""], "Input",
 CellChangeTimes->{{3.654790542598879*^9, 3.654790559158916*^9}, {
  3.654790600748961*^9, 3.65479061823759*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   InterpretationBox[
    StyleBox["Im",
     ShowAutoStyles->False,
     AutoSpacing->False],
    Im,
    Editable->False], "[", 
   InterpretationBox[
    StyleBox[
     RowBox[{"d", "[", 
      InterpretationBox[
       StyleBox["\[Chi]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Chi][],
       Editable->False], "]"}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`Diff[
     $CellContext`\[Chi][], xAct`xTensor`PD],
    Editable->False], "]"}], "-", 
  RowBox[{
   InterpretationBox[
    StyleBox["Re",
     ShowAutoStyles->False,
     AutoSpacing->False],
    Re,
    Editable->False], "[", 
   InterpretationBox[
    StyleBox[
     RowBox[{"d", "[", 
      InterpretationBox[
       StyleBox["\[Psi]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Psi][],
       Editable->False], "]"}],
     ShowAutoStyles->False,
     AutoSpacing->False],
    xAct`xTerior`Diff[
     $CellContext`\[Psi][], xAct`xTensor`PD],
    Editable->False], "]"}]}]], "Output",
 CellChangeTimes->{{3.654790555037073*^9, 3.654790559626128*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  FractionBox[
   RowBox[{
    RowBox[{"\[CapitalPhi]", " ", 
     RowBox[{
      RowBox[{"Diff", "@", "\[CurlyEpsilon]"}], "\[Wedge]", 
      RowBox[{"Diff", "@", 
       RowBox[{"fastConjugate", "@", "\[CapitalPhi]"}]}]}]}], "-", 
    RowBox[{
     RowBox[{"fastConjugate", "@", "\[CapitalPhi]"}], " ", 
     RowBox[{
      RowBox[{"Diff", "@", 
       RowBox[{"fastConjugate", "@", "\[CurlyEpsilon]"}]}], "\[Wedge]", 
      RowBox[{"Diff", "@", "\[CapitalPhi]"}]}]}]}], 
   RowBox[{"2", "I"}]], "//", "Simplification"}]], "Input",
 CellChangeTimes->{{3.654790470838008*^9, 3.654790527201455*^9}, {
  3.6547906223970003`*^9, 3.6547906888721046`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"-", "2"}], " ", 
   RowBox[{
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["\[Sigma]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Sigma][],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`\[Sigma][], xAct`xTensor`PD],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["\[Chi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Chi][],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`\[Chi][], xAct`xTensor`PD],
     Editable->False]}], " ", 
   InterpretationBox[
    StyleBox["\[Chi]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Chi][],
    Editable->False]}], "+", 
  RowBox[{"2", " ", 
   SuperscriptBox["\[ExponentialE]", 
    RowBox[{
     RowBox[{"-", "2"}], " ", 
     InterpretationBox[
      StyleBox["\[Phi]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Phi][],
      Editable->False]}]], " ", 
   RowBox[{
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["\[Phi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Phi][],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`\[Phi][], xAct`xTensor`PD],
     Editable->False], "\[Wedge]", 
    InterpretationBox[
     StyleBox[
      RowBox[{"d", "[", 
       InterpretationBox[
        StyleBox["\[Psi]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Psi][],
        Editable->False], "]"}],
      ShowAutoStyles->False,
      AutoSpacing->False],
     xAct`xTerior`Diff[
      $CellContext`\[Psi][], xAct`xTensor`PD],
     Editable->False]}], " ", 
   InterpretationBox[
    StyleBox["\[Chi]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Chi][],
    Editable->False]}], "+", 
  RowBox[{"2", " ", 
   InterpretationBox[
    StyleBox["\[Psi]",
     ShowAutoStyles->False,
     AutoSpacing->False],
    $CellContext`\[Psi][],
    Editable->False], " ", 
   RowBox[{"(", 
    RowBox[{
     RowBox[{"-", 
      RowBox[{"(", 
       RowBox[{
        InterpretationBox[
         StyleBox[
          RowBox[{"d", "[", 
           InterpretationBox[
            StyleBox["\[Sigma]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Sigma][],
            Editable->False], "]"}],
          ShowAutoStyles->False,
          AutoSpacing->False],
         xAct`xTerior`Diff[
          $CellContext`\[Sigma][], xAct`xTensor`PD],
         Editable->False], "\[Wedge]", 
        InterpretationBox[
         StyleBox[
          RowBox[{"d", "[", 
           InterpretationBox[
            StyleBox["\[Psi]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Psi][],
            Editable->False], "]"}],
          ShowAutoStyles->False,
          AutoSpacing->False],
         xAct`xTerior`Diff[
          $CellContext`\[Psi][], xAct`xTensor`PD],
         Editable->False]}], ")"}]}], "-", 
     RowBox[{
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{
        RowBox[{"-", "2"}], " ", 
        InterpretationBox[
         StyleBox["\[Phi]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Phi][],
         Editable->False]}]], " ", 
      RowBox[{
       InterpretationBox[
        StyleBox[
         RowBox[{"d", "[", 
          InterpretationBox[
           StyleBox["\[Phi]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Phi][],
           Editable->False], "]"}],
         ShowAutoStyles->False,
         AutoSpacing->False],
        xAct`xTerior`Diff[
         $CellContext`\[Phi][], xAct`xTensor`PD],
        Editable->False], "\[Wedge]", 
       InterpretationBox[
        StyleBox[
         RowBox[{"d", "[", 
          InterpretationBox[
           StyleBox["\[Chi]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Chi][],
           Editable->False], "]"}],
         ShowAutoStyles->False,
         AutoSpacing->False],
        xAct`xTerior`Diff[
         $CellContext`\[Chi][], xAct`xTensor`PD],
        Editable->False]}]}], "+", 
     RowBox[{"2", " ", 
      RowBox[{
       InterpretationBox[
        StyleBox[
         RowBox[{"d", "[", 
          InterpretationBox[
           StyleBox["\[Chi]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Chi][],
           Editable->False], "]"}],
         ShowAutoStyles->False,
         AutoSpacing->False],
        xAct`xTerior`Diff[
         $CellContext`\[Chi][], xAct`xTensor`PD],
        Editable->False], "\[Wedge]", 
       InterpretationBox[
        StyleBox[
         RowBox[{"d", "[", 
          InterpretationBox[
           StyleBox["\[Psi]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Psi][],
           Editable->False], "]"}],
         ShowAutoStyles->False,
         AutoSpacing->False],
        xAct`xTerior`Diff[
         $CellContext`\[Psi][], xAct`xTensor`PD],
        Editable->False]}], " ", 
      InterpretationBox[
       StyleBox["\[Psi]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Psi][],
       Editable->False]}]}], ")"}]}]}]], "Output",
 CellChangeTimes->{{3.6547905212868557`*^9, 3.654790528450467*^9}, 
   3.654790691264332*^9, 3.6547913077335043`*^9, 3.654791346796191*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   FractionBox["I", "2"], 
   FractionBox["1", 
    SuperscriptBox[
     RowBox[{"(", 
      RowBox[{
       RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}], "+", 
       RowBox[{"\[CapitalPhi]", " ", 
        RowBox[{"fastConjugate", "[", "\[CapitalPhi]", "]"}]}]}], ")"}], 
     "2"]], 
   RowBox[{"(", 
    RowBox[{
     RowBox[{
      RowBox[{"Diff", "@", "\[CurlyEpsilon]"}], "\[Wedge]", 
      RowBox[{"Diff", "@", 
       RowBox[{"fastConjugate", "@", "\[CurlyEpsilon]"}]}]}], " ", "+", " ", 
     RowBox[{"4", "I", " ", "%"}], "-", " ", 
     RowBox[{"4", 
      RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}], 
      RowBox[{
       RowBox[{"Diff", "@", "\[CapitalPhi]"}], "\[Wedge]", 
       RowBox[{"Diff", "@", 
        RowBox[{"fastConjugate", "@", "\[CapitalPhi]"}]}]}]}]}], ")"}]}], "//",
   "Simplification"}]], "Input",
 CellChangeTimes->{{3.654790370251356*^9, 3.654790469034891*^9}, {
  3.6547907269909277`*^9, 3.654790774389737*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"-", "4"}], " ", 
  SuperscriptBox["\[ExponentialE]", 
   RowBox[{"2", " ", 
    InterpretationBox[
     StyleBox["\[Phi]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[Phi][],
     Editable->False]}]], " ", 
  RowBox[{"(", 
   RowBox[{
    RowBox[{
     InterpretationBox[
      StyleBox[
       RowBox[{"d", "[", 
        InterpretationBox[
         StyleBox["\[Sigma]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Sigma][],
         Editable->False], "]"}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`Diff[
       $CellContext`\[Sigma][], xAct`xTensor`PD],
      Editable->False], "\[Wedge]", 
     InterpretationBox[
      StyleBox[
       RowBox[{"d", "[", 
        InterpretationBox[
         StyleBox["\[Phi]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Phi][],
         Editable->False], "]"}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`Diff[
       $CellContext`\[Phi][], xAct`xTensor`PD],
      Editable->False]}], "+", 
    RowBox[{
     InterpretationBox[
      StyleBox[
       RowBox[{"d", "[", 
        InterpretationBox[
         StyleBox["\[Chi]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Chi][],
         Editable->False], "]"}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`Diff[
       $CellContext`\[Chi][], xAct`xTensor`PD],
      Editable->False], "\[Wedge]", 
     InterpretationBox[
      StyleBox[
       RowBox[{"d", "[", 
        InterpretationBox[
         StyleBox["\[Psi]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Psi][],
         Editable->False], "]"}],
       ShowAutoStyles->False,
       AutoSpacing->False],
      xAct`xTerior`Diff[
       $CellContext`\[Psi][], xAct`xTensor`PD],
      Editable->False]}], "+", 
    RowBox[{"2", " ", 
     RowBox[{
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["\[Phi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Phi][],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`\[Phi][], xAct`xTensor`PD],
       Editable->False], "\[Wedge]", 
      InterpretationBox[
       StyleBox[
        RowBox[{"d", "[", 
         InterpretationBox[
          StyleBox["\[Psi]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Psi][],
          Editable->False], "]"}],
        ShowAutoStyles->False,
        AutoSpacing->False],
       xAct`xTerior`Diff[
        $CellContext`\[Psi][], xAct`xTensor`PD],
       Editable->False]}], " ", 
     InterpretationBox[
      StyleBox["\[Chi]",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`\[Chi][],
      Editable->False]}]}], ")"}]}]], "Output",
 CellChangeTimes->{
  3.654790775973893*^9, 3.654791247732688*^9, {3.6547912892148848`*^9, 
   3.654791309785569*^9}, 3.6547913484691057`*^9}]
}, Open  ]],

Cell["This is a K\[ADoubleDot]hler form", "Text",
 CellChangeTimes->{{3.6547964739809093`*^9, 3.654796497957581*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Diff", "@", "%"}], "//", "Simplification"}]], "Input",
 CellChangeTimes->{{3.654790831534038*^9, 3.654790841450632*^9}}],

Cell[BoxData["0"], "Output",
 CellChangeTimes->{3.65479084201499*^9}]
}, Open  ]]
}, Open  ]],

Cell[CellGroupData[{

Cell["Conical singularity calculation", "Subsection",
 CellChangeTimes->{{3.64966294013973*^9, 3.64966294610828*^9}, {
  3.649704320855797*^9, 3.649704327122184*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Integrate", "[", 
  RowBox[{
   RowBox[{"Series", "[", 
    RowBox[{
     RowBox[{"Sqrt", "[", 
      RowBox[{"\[CapitalSigma]", " ", 
       FractionBox[
        SuperscriptBox[
         RowBox[{"Sin", "[", 
          RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"], 
        RowBox[{"H", " ", 
         SuperscriptBox["R", "2"]}]]}], "]"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"\[Theta]", "[", "]"}], ",", "0", ",", "1"}], "}"}]}], "]"}], 
   ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"\[Phi]", "[", "]"}], ",", "0", ",", "\[Phi]max"}], "}"}]}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.649663048873407*^9, 3.649663059791658*^9}, {
  3.649664451337186*^9, 3.649664492822729*^9}, {3.649664524286419*^9, 
  3.649664532924312*^9}, {3.6496663572211514`*^9, 3.6496663927700787`*^9}, {
  3.649667557005632*^9, 3.649667561272602*^9}, {3.649702813527011*^9, 
  3.649702833086421*^9}, {3.6497037064137278`*^9, 3.6497037317470713`*^9}, {
  3.64970392430707*^9, 3.649703925347311*^9}}],

Cell[BoxData[
 InterpretationBox[
  RowBox[{
   RowBox[{"4", " ", "\[Phi]max", " ", 
    SqrtBox[
     FractionBox[
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"], "+", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
         Editable->False], "2"]}], 
      RowBox[{"16", "+", 
       RowBox[{"24", " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "2"], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox[
           SubscriptBox["B", "0"],
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`MField,
          Editable->False], "2"]}], "+", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "4"], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox[
           SubscriptBox["B", "0"],
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`MField,
          Editable->False], "4"]}], "+", 
       RowBox[{"32", " ", 
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], " ", 
        InterpretationBox[
         StyleBox["m",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Mass,
         Editable->False], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox[
           SubscriptBox["B", "0"],
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`MField,
          Editable->False], "3"], " ", 
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False]}], "+", 
       RowBox[{"16", " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], "2"], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox[
           SubscriptBox["B", "0"],
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`MField,
          Editable->False], "4"], " ", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"]}]}]]], " ", 
    InterpretationBox[
     StyleBox["\[Theta]",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`\[Theta][],
     Editable->False]}], "+", 
   InterpretationBox[
    SuperscriptBox[
     RowBox[{"O", "[", 
      InterpretationBox[
       StyleBox["\[Theta]",
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`\[Theta][],
       Editable->False], "]"}], "2"],
    SeriesData[
     $CellContext`\[Theta][], 0, {}, 1, 2, 1],
    Editable->False]}],
  SeriesData[
   $CellContext`\[Theta][], 
   0, {(4 $CellContext`\[Phi]max) ((
        16 + (24 $CellContext`Charge^2) $CellContext`MField^2 + \
$CellContext`Charge^4 $CellContext`MField^4 + (((
            32 $CellContext`Charge) $CellContext`Mass) $CellContext`MField^3) \
$CellContext`Rotation + ((
           16 $CellContext`Mass^2) $CellContext`MField^4) \
$CellContext`Rotation^2)^(-1) ($CellContext`Rotation^2 + $CellContext`r[]^2))^
     Rational[1, 2]}, 1, 2, 1],
  Editable->False]], "Output",
 CellChangeTimes->{
  3.649664494721838*^9, 3.649664626189884*^9, 3.649666393535619*^9, {
   3.6497028223065434`*^9, 3.649702833824717*^9}, 3.649703741586725*^9, 
   3.649703925964521*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Integrate", "[", 
  RowBox[{
   RowBox[{"Series", "[", 
    RowBox[{
     RowBox[{
      RowBox[{"Sqrt", "[", "H", "]"}], "R"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"\[Theta]", "[", "]"}], ",", "0", ",", "1"}], "}"}]}], "]"}], 
   ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"\[Theta]", "[", "]"}], ",", "0", ",", "\[Theta]1"}], "}"}]}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.649666225749535*^9, 3.649666277119927*^9}, {
  3.6496664023847103`*^9, 3.649666423520767*^9}, {3.649703715309658*^9, 
  3.649703736210442*^9}, {3.649703930904171*^9, 3.649703931551182*^9}}],

Cell[BoxData["17.40399999999999991473487170878797769547`7.261248987900303"], \
"Print",
 CellChangeTimes->{3.649666442821252*^9, 3.649702853671898*^9, 
  3.649703820474656*^9, 3.649703949600728*^9}],

Cell[BoxData[
 RowBox[{
  FractionBox["1", "4"], " ", "\[Theta]1", " ", 
  SqrtBox[
   RowBox[{
    RowBox[{"(", 
     RowBox[{"16", "+", 
      RowBox[{"24", " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox[
          SubscriptBox["B", "0"],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`MField,
         Editable->False], "2"]}], "+", 
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox["q",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Charge,
         Editable->False], "4"], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox[
          SubscriptBox["B", "0"],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`MField,
         Editable->False], "4"]}], "+", 
      RowBox[{"32", " ", 
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], " ", 
       InterpretationBox[
        StyleBox["m",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Mass,
        Editable->False], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox[
          SubscriptBox["B", "0"],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`MField,
         Editable->False], "3"], " ", 
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False]}], "+", 
      RowBox[{"16", " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["m",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Mass,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox[
          SubscriptBox["B", "0"],
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`MField,
         Editable->False], "4"], " ", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"]}]}], ")"}], " ", 
    RowBox[{"(", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], "+", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}], ")"}]}]]}]], "Output",
 CellChangeTimes->{3.649666278054967*^9, 3.649666442904024*^9, 
  3.649702853713113*^9, 3.649703820689258*^9, 3.6497039496392403`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  FractionBox[
   RowBox[{
    RowBox[{"Normal", "@", "%%"}], "/.", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"\[Theta]", "[", "]"}], "\[Rule]", "\[Theta]1"}], "}"}]}], "%"],
   "//", "FullSimplify"}]], "Input",
 CellChangeTimes->{{3.649666307123459*^9, 3.649666310707799*^9}, {
  3.6496675491817083`*^9, 3.649667550150866*^9}, {3.649667580584469*^9, 
  3.649667586486471*^9}, {3.649667655926085*^9, 3.649667658506363*^9}, {
  3.649667709557885*^9, 3.649667744853537*^9}, {3.6497028539376507`*^9, 
  3.649702857677596*^9}}],

Cell[BoxData[
 FractionBox[
  RowBox[{"16", " ", "\[Phi]max"}], 
  RowBox[{"16", "+", 
   RowBox[{"24", " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], "2"], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox[
       SubscriptBox["B", "0"],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`MField,
      Editable->False], "2"]}], "+", 
   RowBox[{
    SuperscriptBox[
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], "4"], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox[
       SubscriptBox["B", "0"],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`MField,
      Editable->False], "4"]}], "+", 
   RowBox[{"32", " ", 
    InterpretationBox[
     StyleBox["q",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Charge,
     Editable->False], " ", 
    InterpretationBox[
     StyleBox["m",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Mass,
     Editable->False], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox[
       SubscriptBox["B", "0"],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`MField,
      Editable->False], "3"], " ", 
    InterpretationBox[
     StyleBox["a",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Rotation,
     Editable->False]}], "+", 
   RowBox[{"16", " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["m",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Mass,
      Editable->False], "2"], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox[
       SubscriptBox["B", "0"],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`MField,
      Editable->False], "4"], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], "2"]}]}]]], "Output",
 CellChangeTimes->{
  3.6496663152440853`*^9, 3.649667502896247*^9, {3.649667733511813*^9, 
   3.649667746905203*^9}, 3.6497028588828382`*^9}]
}, Open  ]],

Cell["de l Hopital\[CloseCurlyQuote]s rule is easier:", "Text",
 CellChangeTimes->{{3.649662956460704*^9, 3.64966297438896*^9}, {
   3.649704081863893*^9, 3.649704093870042*^9}, 3.653380044132166*^9}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   FractionBox[
    RowBox[{
     SubscriptBox["\[PartialD]", 
      RowBox[{"\[Theta]", "[", "]"}]], 
     RowBox[{"(", 
      RowBox[{
       RowBox[{"Sqrt", "[", 
        FractionBox["\[CapitalSigma]", "H"], "]"}], " ", 
       FractionBox[
        RowBox[{"Sin", "[", 
         RowBox[{"\[Theta]", "[", "]"}], "]"}], "R"]}], ")"}]}], 
    RowBox[{
     RowBox[{"Sqrt", "[", "H", "]"}], "R"}]], "/.", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"\[Theta]", "[", "]"}], "\[Rule]", "0"}], "}"}]}], "//", 
  "Simplify"}]], "Input",
 CellChangeTimes->{{3.649662975742681*^9, 3.649662989579653*^9}, {
  3.649664656012019*^9, 3.649664668084968*^9}, {3.649704078064866*^9, 
  3.649704206459238*^9}, {3.649704260790691*^9, 3.649704293819025*^9}}],

Cell[BoxData[
 FractionBox["16", 
  RowBox[{"16", "+", 
   RowBox[{"24", " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], "2"], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox[
       SubscriptBox["B", "0"],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`MField,
      Editable->False], "2"]}], "+", 
   RowBox[{
    SuperscriptBox[
     InterpretationBox[
      StyleBox["q",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Charge,
      Editable->False], "4"], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox[
       SubscriptBox["B", "0"],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`MField,
      Editable->False], "4"]}], "+", 
   RowBox[{"32", " ", 
    InterpretationBox[
     StyleBox["q",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Charge,
     Editable->False], " ", 
    InterpretationBox[
     StyleBox["m",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Mass,
     Editable->False], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox[
       SubscriptBox["B", "0"],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`MField,
      Editable->False], "3"], " ", 
    InterpretationBox[
     StyleBox["a",
      ShowAutoStyles->False,
      AutoSpacing->False],
     $CellContext`Rotation,
     Editable->False]}], "+", 
   RowBox[{"16", " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["m",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Mass,
      Editable->False], "2"], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox[
       SubscriptBox["B", "0"],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`MField,
      Editable->False], "4"], " ", 
    SuperscriptBox[
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], "2"]}]}]]], "Output",
 CellChangeTimes->{{3.649704258862114*^9, 3.649704294679693*^9}}]
}, Open  ]]
}, Open  ]],

Cell[CellGroupData[{

Cell["Find \[Sigma]1 based on Ernst-Wild", "Subsection",
 CellChangeTimes->{{3.653118154487495*^9, 3.6531181763386993`*^9}, 
   3.6531303934247427`*^9}],

Cell[CellGroupData[{

Cell[BoxData["\[Phi]"], "Input",
 CellChangeTimes->{{3.653135114601527*^9, 3.6531351179510603`*^9}}],

Cell[BoxData[
 RowBox[{
  FractionBox["1", "2"], " ", 
  RowBox[{
   InterpretationBox[
    StyleBox["Log",
     ShowAutoStyles->False,
     AutoSpacing->False],
    Log,
    Editable->False], "[", 
   FractionBox[
    RowBox[{
     SuperscriptBox[
      RowBox[{
       InterpretationBox[
        StyleBox["Csc",
         ShowAutoStyles->False,
         AutoSpacing->False],
        Csc,
        Editable->False], "[", 
       InterpretationBox[
        StyleBox["\[Theta]",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`\[Theta][],
        Editable->False], "]"}], "2"], " ", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], " ", 
        SuperscriptBox[
         RowBox[{
          InterpretationBox[
           StyleBox["Cos",
            ShowAutoStyles->False,
            AutoSpacing->False],
           Cos,
           Editable->False], "[", 
          InterpretationBox[
           StyleBox["\[Theta]",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`\[Theta][],
           Editable->False], "]"}], "2"]}], "+", 
       SuperscriptBox[
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
         Editable->False], "2"]}], ")"}]}], 
    RowBox[{
     SuperscriptBox[
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "2"]}], ")"}], "2"], "-", 
     RowBox[{
      SuperscriptBox[
       InterpretationBox[
        StyleBox["a",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Rotation,
        Editable->False], "2"], " ", 
      RowBox[{"(", 
       RowBox[{
        SuperscriptBox[
         InterpretationBox[
          StyleBox["q",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Charge,
          Editable->False], "2"], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["a",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Rotation,
          Editable->False], "2"], "-", 
        RowBox[{"2", " ", 
         InterpretationBox[
          StyleBox["m",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`Mass,
          Editable->False], " ", 
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False]}], "+", 
        SuperscriptBox[
         InterpretationBox[
          StyleBox["r",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`r[],
          Editable->False], "2"]}], ")"}], " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Sin",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Sin,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "2"]}]}]], "]"}]}]], "Output",
 CellChangeTimes->{3.653135118441337*^9}]
}, Open  ]],

Cell[TextData[{
 "This is \[CapitalLambda]=1+ B \[CapitalPhi] - ",
 Cell[BoxData[
  FormBox[
   SuperscriptBox["B", "2"], TraditionalForm]],
  FormatType->"TraditionalForm"],
 "/4 \[ScriptCapitalE]"
}], "Text",
 CellChangeTimes->{{3.653143369473995*^9, 3.653143429256206*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplify", "[", 
  RowBox[{"1", " ", "+", " ", 
   RowBox[{"MField", " ", 
    RowBox[{"(", 
     RowBox[{"\[Chi]", "+", " ", 
      RowBox[{"I", " ", "\[Psi]"}]}], ")"}]}], " ", "-", 
   RowBox[{
    FractionBox[
     SuperscriptBox["MField", "2"], "4"], 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"-", 
       FractionBox[
        SuperscriptBox["R", "2"], 
        RowBox[{"\[CapitalSigma]", " ", 
         SuperscriptBox[
          RowBox[{"Sin", "[", 
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      SuperscriptBox["\[Chi]", "2"], "-", 
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     RowBox[{
      FractionBox[
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      SuperscriptBox[
       RowBox[{"Sin", "[", 
        RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"]}], "-", 
     RowBox[{
      FractionBox["I", "2"], 
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      RowBox[{"(", 
       RowBox[{"3", " ", "-", " ", 
        SuperscriptBox[
         RowBox[{"Cos", "[", 
          RowBox[{"\[Theta]", "[", "]"}], "]"}], "2"], "+", " ", 
        RowBox[{
         FractionBox[
          SuperscriptBox["Rotation", "2"], 
          SuperscriptBox["R", "2"]], 
         SuperscriptBox[
          RowBox[{"Sin", "[", 
           RowBox[{"\[Theta]", "[", "]"}], "]"}], "4"]}]}], ")"}]}]}], 
    ")"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.653118182095883*^9, 3.653118184115973*^9}, {
   3.653134014078977*^9, 3.653134021551694*^9}, {3.653134253923108*^9, 
   3.6531343245660267`*^9}, {3.653134427107649*^9, 3.65313447781092*^9}, {
   3.6531347509511623`*^9, 3.6531348206253157`*^9}, 3.653134903111581*^9, {
   3.65313512810087*^9, 3.653135129219973*^9}, {3.6531351861077147`*^9, 
   3.653135187054861*^9}, {3.653135219673517*^9, 3.653135227985371*^9}, {
   3.653136106895804*^9, 3.6531361072635937`*^9}, {3.6531366099852047`*^9, 
   3.653136611352339*^9}, {3.653136643602833*^9, 3.6531366442502728`*^9}, 
   3.6531368436748753`*^9, {3.6531368838139563`*^9, 3.653136884726852*^9}, {
   3.6531433510330067`*^9, 3.6531433560886908`*^9}, {3.653143802542183*^9, 
   3.653143837360811*^9}, {3.65314395204704*^9, 3.653143952409417*^9}}],

Cell[BoxData["6.13300000000000000710542735760100185871`6.808272877967117"], \
"Print",
 CellChangeTimes->{3.6531378397655067`*^9, 3.653143454009182*^9, 
  3.6531438805573807`*^9, 3.65314396090528*^9}],

Cell[BoxData[
 RowBox[{
  FractionBox["1", "4"], " ", 
  InterpretationBox[
   StyleBox[
    SubscriptBox["B", "0"],
    ShowAutoStyles->False,
    AutoSpacing->False],
   $CellContext`MField,
   Editable->False], " ", 
  RowBox[{"(", 
   RowBox[{
    RowBox[{"-", 
     FractionBox[
      RowBox[{"4", " ", 
       InterpretationBox[
        StyleBox["q",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`Charge,
        Editable->False], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"\[ImaginaryI]", " ", 
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False]}], "+", 
         RowBox[{
          RowBox[{
           InterpretationBox[
            StyleBox["Cos",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Cos,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], " ", 
          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`r[],
           Editable->False]}]}], ")"}]}], 
      RowBox[{
       RowBox[{
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], " ", 
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}]}], "-", 
       RowBox[{"\[ImaginaryI]", " ", 
        InterpretationBox[
         StyleBox["r",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`r[],
         Editable->False]}]}]]}], "+", 
    FractionBox[
     RowBox[{
      InterpretationBox[
       StyleBox[
        SubscriptBox["B", "0"],
        ShowAutoStyles->False,
        AutoSpacing->False],
       $CellContext`MField,
       Editable->False], " ", 
      SuperscriptBox[
       RowBox[{
        InterpretationBox[
         StyleBox["Sin",
          ShowAutoStyles->False,
          AutoSpacing->False],
         Sin,
         Editable->False], "[", 
        InterpretationBox[
         StyleBox["\[Theta]",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`\[Theta][],
         Editable->False], "]"}], "2"], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"-", 
         SuperscriptBox[
          RowBox[{"(", 
           RowBox[{
            SuperscriptBox[
             InterpretationBox[
              StyleBox["a",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`Rotation,
              Editable->False], "2"], "+", 
            SuperscriptBox[
             InterpretationBox[
              StyleBox["r",
               ShowAutoStyles->False,
               AutoSpacing->False],
              $CellContext`r[],
              Editable->False], "2"]}], ")"}], "2"]}], "+", 
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
           Editable->False], "2"], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            InterpretationBox[
             StyleBox["q",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Charge,
             Editable->False], "2"], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["a",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Rotation,
             Editable->False], "2"], "-", 
           RowBox[{"2", " ", 
            InterpretationBox[
             StyleBox["m",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`Mass,
             Editable->False], " ", 
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False]}], "+", 
           SuperscriptBox[
            InterpretationBox[
             StyleBox["r",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`r[],
             Editable->False], "2"]}], ")"}], " ", 
         SuperscriptBox[
          RowBox[{
           InterpretationBox[
            StyleBox["Sin",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Sin,
            Editable->False], "[", 
           InterpretationBox[
            StyleBox["\[Theta]",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`\[Theta][],
            Editable->False], "]"}], "2"]}]}], ")"}]}], 
     RowBox[{
      RowBox[{
       SuperscriptBox[
        InterpretationBox[
         StyleBox["a",
          ShowAutoStyles->False,
          AutoSpacing->False],
         $CellContext`Rotation,
         Editable->False], "2"], " ", 
       SuperscriptBox[
        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
          Editable->False], "]"}], "2"]}], "+", 
      SuperscriptBox[
       InterpretationBox[
        StyleBox["r",
         ShowAutoStyles->False,
         AutoSpacing->False],
        $CellContext`r[],
        Editable->False], "2"]}]], "+", 
    RowBox[{"2", " ", "\[ImaginaryI]", " ", 
     InterpretationBox[
      StyleBox["m",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Mass,
      Editable->False], " ", 
     InterpretationBox[
      StyleBox[
       SubscriptBox["B", "0"],
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`MField,
      Editable->False], " ", 
     InterpretationBox[
      StyleBox["a",
       ShowAutoStyles->False,
       AutoSpacing->False],
      $CellContext`Rotation,
      Editable->False], " ", 
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      InterpretationBox[
       StyleBox["Cos",
        ShowAutoStyles->False,
        AutoSpacing->False],
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       StyleBox["\[Theta]",
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        RowBox[{
         InterpretationBox[
          StyleBox["Cos",
           ShowAutoStyles->False,
           AutoSpacing->False],
          Cos,
          Editable->False], "[", 
         InterpretationBox[
          StyleBox["\[Theta]",
           ShowAutoStyles->False,
           AutoSpacing->False],
          $CellContext`\[Theta][],
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       FractionBox[
        RowBox[{
         SuperscriptBox[
          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
            AutoSpacing->False],
           $CellContext`Rotation,
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          RowBox[{
           InterpretationBox[
            StyleBox["Sin",
             ShowAutoStyles->False,
             AutoSpacing->False],
            Sin,
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           InterpretationBox[
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             ShowAutoStyles->False,
             AutoSpacing->False],
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        RowBox[{
         RowBox[{
          SuperscriptBox[
           InterpretationBox[
            StyleBox["a",
             ShowAutoStyles->False,
             AutoSpacing->False],
            $CellContext`Rotation,
            Editable->False], "2"], " ", 
          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Cos",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Cos,
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             StyleBox["\[Theta]",
              ShowAutoStyles->False,
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             $CellContext`\[Theta][],
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         SuperscriptBox[
          InterpretationBox[
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            ShowAutoStyles->False,
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          SuperscriptBox[
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             ShowAutoStyles->False,
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              AutoSpacing->False],
             Cos,
             Editable->False], "[", 
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          InterpretationBox[
           StyleBox["r",
            ShowAutoStyles->False,
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      InterpretationBox[
       StyleBox[
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          RowBox[{"(", 
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          InterpretationBox[
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           StyleBox["Cos",
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        RowBox[{
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          InterpretationBox[
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           Editable->False], "2"], " ", 
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          InterpretationBox[
           StyleBox["a",
            ShowAutoStyles->False,
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           $CellContext`Rotation,
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           $CellContext`r[],
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            Sin,
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            StyleBox["\[Theta]",
             ShowAutoStyles->False,
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          SuperscriptBox[
           RowBox[{
            InterpretationBox[
             StyleBox["Csc",
              ShowAutoStyles->False,
              AutoSpacing->False],
             Csc,
             Editable->False], "[", 
            InterpretationBox[
             StyleBox["\[Theta]",
              ShowAutoStyles->False,
              AutoSpacing->False],
             $CellContext`\[Theta][],
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}, Open  ]]
}, Open  ]],

Cell[CellGroupData[{

Cell["\<\
Verify the dragging potential \[Omega] in eq.(B.4) based on Diaz 1985\
\>", "Subsection",
 CellChangeTimes->{{3.647006234002246*^9, 3.6470062845626698`*^9}, {
  3.647007457266403*^9, 3.647007458255327*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"$Assumptions", "=", 
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     RowBox[{"{", 
      RowBox[{
      "B0", ",", "a", ",", "r", ",", "\[Theta]", ",", "\[Phi]", ",", "q", ",",
        "p", ",", "m"}], "}"}], "\[Element]", "Reals"}], "}"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.647007697092454*^9, 3.647007705167095*^9}, {
  3.647007975590664*^9, 3.6470080124912567`*^9}, {3.647008183185299*^9, 
  3.647008219069757*^9}, {3.6470102302857122`*^9, 3.647010232936254*^9}, {
  3.647084739862298*^9, 3.6470847430290747`*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{
   OverscriptBox["q", "~"], "=", 
   RowBox[{"Sqrt", "[", 
    RowBox[{
     SuperscriptBox["p", "2"], "+", 
     SuperscriptBox["q", "2"]}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"\[CapitalDelta]", "=", 
   RowBox[{
    SuperscriptBox["r", "2"], "+", 
    SuperscriptBox["a", "2"], "-", 
    RowBox[{"2", "m", " ", "r"}], " ", "+", " ", 
    SuperscriptBox[
     OverscriptBox["q", "~"], "2"]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"R", "=", 
   RowBox[{"Sqrt", "[", 
    RowBox[{
     SuperscriptBox["r", "2"], "+", 
     RowBox[{
      SuperscriptBox["a", "2"], 
      SuperscriptBox[
       RowBox[{"Cos", "[", "\[Theta]", "]"}], "2"]}]}], "]"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"\[CapitalSigma]", "=", 
   RowBox[{
    SuperscriptBox[
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox["r", "2"], "+", 
       SuperscriptBox["a", "2"]}], ")"}], "2"], "-", 
    RowBox[{
     SuperscriptBox["a", "2"], "\[CapitalDelta]", " ", 
     SuperscriptBox[
      RowBox[{"Sin", "[", "\[Theta]", "]"}], "2"]}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"f", "=", 
   FractionBox[
    RowBox[{
     SuperscriptBox["R", "2"], "\[CapitalDelta]"}], "\[CapitalSigma]"]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"\[Omega]bar", "=", " ", 
   FractionBox[
    RowBox[{"a", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{"2", "m", " ", "r"}], " ", "-", " ", 
       SuperscriptBox[
        OverscriptBox["q", "~"], "2"]}], ")"}]}], "\[CapitalSigma]"]}], 
  ";"}]}], "Input",
 CellChangeTimes->{{3.647008198813746*^9, 3.647008266897706*^9}, {
  3.647008357998116*^9, 3.647008558139886*^9}, {3.6470847473370733`*^9, 
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Cell[CellGroupData[{

Cell[BoxData[{
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    RowBox[{
     RowBox[{
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       RowBox[{
        SuperscriptBox["r", "2"], "+", 
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  ";"}], "\[IndentingNewLine]", 
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  RowBox[{"\[Omega]2", "=", 
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    RowBox[{
     FractionBox[
      RowBox[{"-", "3"}], "2"], "a", " ", 
     SuperscriptBox[
      OverscriptBox["q", "~"], "2"], 
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       SuperscriptBox["r", "2"], "+", 
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       RowBox[{"\[CapitalDelta]", " ", 
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Cell[629756, 16381, 1142, 22, 22, "Print"],
Cell[630901, 16405, 1160, 23, 22, "Print"],
Cell[632064, 16430, 1084, 24, 22, "Print"],
Cell[633151, 16456, 1064, 21, 22, "Print"],
Cell[634218, 16479, 1144, 22, 22, "Print"],
Cell[635365, 16503, 1164, 23, 22, "Print"],
Cell[636532, 16528, 1055, 23, 22, "Print"],
Cell[637590, 16553, 1068, 21, 22, "Print"],
Cell[638661, 16576, 1144, 22, 22, "Print"],
Cell[639808, 16600, 1160, 23, 22, "Print"],
Cell[640971, 16625, 1033, 22, 22, "Print"],
Cell[642007, 16649, 1068, 21, 22, "Print"],
Cell[643078, 16672, 1144, 22, 22, "Print"],
Cell[644225, 16696, 1162, 23, 22, "Print"],
Cell[645390, 16721, 1082, 24, 22, "Print"],
Cell[646475, 16747, 1066, 21, 22, "Print"],
Cell[647544, 16770, 1144, 22, 22, "Print"],
Cell[648691, 16794, 1162, 23, 22, "Print"],
Cell[649856, 16819, 1060, 23, 22, "Print"],
Cell[650919, 16844, 1068, 21, 22, "Print"],
Cell[651990, 16867, 1144, 22, 22, "Print"],
Cell[653137, 16891, 1164, 23, 22, "Print"],
Cell[654304, 16916, 1008, 22, 22, "Print"],
Cell[655315, 16940, 1066, 21, 22, "Print"],
Cell[656384, 16963, 1144, 22, 22, "Print"],
Cell[657531, 16987, 1160, 23, 22, "Print"],
Cell[658694, 17012, 942, 19, 22, "Print"],
Cell[659639, 17033, 1066, 21, 22, "Print"],
Cell[660708, 17056, 1142, 22, 22, "Print"],
Cell[661853, 17080, 1160, 23, 22, "Print"],
Cell[663016, 17105, 1014, 22, 22, "Print"],
Cell[664033, 17129, 1068, 21, 22, "Print"],
Cell[665104, 17152, 1144, 22, 22, "Print"],
Cell[666251, 17176, 1162, 23, 22, "Print"],
Cell[667416, 17201, 1076, 24, 22, "Print"],
Cell[668495, 17227, 1068, 21, 22, "Print"],
Cell[669566, 17250, 1146, 22, 22, "Print"],
Cell[670715, 17274, 1160, 23, 22, "Print"],
Cell[671878, 17299, 1038, 22, 22, "Print"],
Cell[672919, 17323, 1068, 21, 22, "Print"],
Cell[673990, 17346, 1144, 22, 22, "Print"],
Cell[675137, 17370, 1160, 23, 22, "Print"],
Cell[676300, 17395, 942, 19, 22, "Print"],
Cell[677245, 17416, 1068, 21, 22, "Print"],
Cell[678316, 17439, 1146, 22, 22, "Print"],
Cell[679465, 17463, 1162, 23, 22, "Print"],
Cell[680630, 17488, 1121, 25, 22, "Print"],
Cell[681754, 17515, 1066, 21, 22, "Print"],
Cell[682823, 17538, 1148, 22, 22, "Print"],
Cell[683974, 17562, 1162, 23, 22, "Print"],
Cell[685139, 17587, 797, 14, 22, "Print"]
}, Open  ]]
}, Open  ]],
Cell[685963, 17605, 351, 9, 30, "Input"],
Cell[686317, 17616, 265, 7, 30, "Input"],
Cell[686585, 17625, 209, 5, 30, "Input"],
Cell[686797, 17632, 209, 5, 30, "Input"],
Cell[CellGroupData[{
Cell[687031, 17641, 2276, 65, 74, "Input"],
Cell[689310, 17708, 601, 11, 22, "Print"],
Cell[689914, 17721, 45875, 1282, 259, "Output"]
}, Open  ]],
Cell[735804, 19006, 596, 19, 57, "Input"],
Cell[CellGroupData[{
Cell[736425, 19029, 1788, 52, 139, "Input"],
Cell[738216, 19083, 3650, 108, 38, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[741903, 19196, 707, 17, 50, "Input"],
Cell[742613, 19215, 26740, 820, 345, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[769390, 20040, 610, 17, 50, "Input"],
Cell[770003, 20059, 713, 13, 22, "Print"],
Cell[770719, 20074, 18663, 602, 189, "Output"]
}, Open  ]],
Cell[789397, 20679, 3880, 103, 344, "Input"],
Cell[CellGroupData[{
Cell[793302, 20786, 437, 6, 30, "Input"],
Cell[793742, 20794, 18272, 589, 189, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[812051, 21388, 1350, 33, 88, "Input"],
Cell[813404, 21423, 1375, 20, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[814816, 21448, 985, 27, 148, "Input"],
Cell[815804, 21477, 1249, 18, 22, "Print"],
Cell[817056, 21497, 22037, 661, 318, "Output"]
}, Open  ]],
Cell[839108, 22161, 554, 14, 56, "Text"],
Cell[CellGroupData[{
Cell[839687, 22179, 1021, 25, 159, "Input"],
Cell[840711, 22206, 1369, 20, 22, "Print"],
Cell[842083, 22228, 22539, 623, 202, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[864659, 22856, 1450, 33, 50, "Input"],
Cell[866112, 22891, 10540, 303, 64, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[876689, 23199, 878, 23, 33, "Input"],
Cell[877570, 23224, 1090, 16, 22, "Print"],
Cell[878663, 23242, 1242, 18, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[879942, 23265, 321, 9, 30, "Input"],
Cell[880266, 23276, 2491, 85, 63, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[882794, 23366, 328, 9, 30, "Input"],
Cell[883125, 23377, 2266, 78, 61, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[885428, 23460, 866, 23, 52, "Input"],
Cell[886297, 23485, 995, 31, 30, "Output"]
}, Open  ]],
Cell[887307, 23519, 280, 3, 31, "Text"],
Cell[CellGroupData[{
Cell[887612, 23526, 500, 10, 30, "Input"],
Cell[888115, 23538, 2815, 84, 61, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[890967, 23627, 1320, 40, 90, "Input"],
Cell[892290, 23669, 552, 10, 22, "Print"],
Cell[892845, 23681, 37502, 1083, 271, "Output"]
}, Open  ]],
Cell[930362, 24767, 679, 18, 57, "Input"],
Cell[CellGroupData[{
Cell[931066, 24789, 1519, 35, 180, "Input"],
Cell[932588, 24826, 1209, 17, 22, "Print"],
Cell[933800, 24845, 38218, 1081, 362, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[972055, 25931, 567, 15, 30, "Input"],
Cell[972625, 25948, 566, 11, 22, "Print"],
Cell[973194, 25961, 13672, 422, 149, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[986903, 26388, 323, 9, 30, "Input"],
Cell[987229, 26399, 532, 10, 22, "Print"],
Cell[987764, 26411, 16826, 509, 149, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1004627, 26925, 896, 24, 33, "Input"],
Cell[1005526, 26951, 576, 11, 22, "Print"],
Cell[1006105, 26964, 526, 10, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1006668, 26979, 418, 11, 30, "Input"],
Cell[1007089, 26992, 544, 10, 22, "Print"],
Cell[1007636, 27004, 4555, 143, 64, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1012228, 27152, 502, 14, 33, "Input"],
Cell[1012733, 27168, 1697, 56, 50, "Output"]
}, Open  ]],
Cell[1014445, 27227, 308, 4, 31, "Text"],
Cell[CellGroupData[{
Cell[1014778, 27235, 231, 5, 30, "Input"],
Cell[1015012, 27242, 536, 10, 22, "Print"],
Cell[1015551, 27254, 5657, 187, 64, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1021245, 27446, 747, 22, 33, "Input"],
Cell[1021995, 27470, 923, 13, 22, "Print"],
Cell[1022921, 27485, 913, 14, 30, "Output"]
}, Open  ]],
Cell[1023849, 27502, 137, 1, 37, "Text"],
Cell[CellGroupData[{
Cell[1024011, 27507, 2570, 70, 180, "Input"],
Cell[1026584, 27579, 1991, 70, 53, "Output"],
Cell[1028578, 27651, 200, 3, 22, "Print"],
Cell[1028781, 27656, 5448, 201, 86, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1034266, 27862, 388, 10, 57, "Input"],
Cell[1034657, 27874, 1742, 66, 60, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1036436, 27945, 326, 8, 57, "Input"],
Cell[1036765, 27955, 1967, 71, 61, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1038769, 28031, 351, 10, 33, "Input"],
Cell[1039123, 28043, 5272, 184, 64, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1044432, 28232, 257, 6, 33, "Input"],
Cell[1044692, 28240, 2177, 83, 63, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1046906, 28328, 216, 5, 33, "Input"],
Cell[1047125, 28335, 2811, 102, 64, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1049973, 28442, 843, 22, 67, "Input"],
Cell[1050819, 28466, 178, 3, 22, "Print"],
Cell[1051000, 28471, 134, 3, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1051171, 28479, 268, 6, 57, "Input"],
Cell[1051442, 28487, 150, 2, 22, "Print"],
Cell[1051595, 28491, 3904, 143, 61, "Output"]
}, Open  ]],
Cell[1055514, 28637, 118, 1, 31, "Text"],
Cell[1055635, 28640, 643, 17, 64, "Input"],
Cell[CellGroupData[{
Cell[1056303, 28661, 400, 10, 57, "Input"],
Cell[1056706, 28673, 1646, 65, 60, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1058389, 28743, 456, 13, 57, "Input"],
Cell[1058848, 28758, 1821, 69, 61, "Output"]
}, Open  ]],
Cell[1060684, 28830, 303, 6, 31, "Text"],
Cell[1060990, 28838, 1571, 34, 71, "Input"],
Cell[CellGroupData[{
Cell[1062586, 28876, 126, 1, 35, "Subsubsection"],
Cell[1062715, 28879, 401, 14, 32, "Input"],
Cell[1063119, 28895, 1514, 51, 164, "Input"],
Cell[CellGroupData[{
Cell[1064658, 28950, 687, 18, 50, "Input"],
Cell[1065348, 28970, 498, 7, 22, "Print"],
Cell[1065849, 28979, 26722, 825, 410, "Output"]
}, Open  ]],
Cell[1092586, 29807, 511, 11, 31, "Text"],
Cell[CellGroupData[{
Cell[1093122, 29822, 443, 12, 30, "Input"],
Cell[1093568, 29836, 973, 14, 22, "Print"],
Cell[1094544, 29852, 26859, 826, 411, "Output"]
}, Open  ]],
Cell[1121418, 30681, 175, 4, 31, "Text"],
Cell[1121596, 30687, 391, 11, 32, "Input"],
Cell[CellGroupData[{
Cell[1122012, 30702, 1039, 19, 30, "Input"],
Cell[1123054, 30723, 843, 12, 22, "Print"],
Cell[1123900, 30737, 114997, 3295, 1033, "Output"]
}, Closed]],
Cell[1238912, 34035, 351, 7, 68, "Text"],
Cell[CellGroupData[{
Cell[1239288, 34046, 1138, 30, 69, "Input"],
Cell[1240429, 34078, 949, 16, 59, "Message"],
Cell[1241381, 34096, 974, 14, 22, "Print"],
Cell[1242358, 34112, 95782, 2782, 859, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[1338177, 36899, 338, 8, 55, "Input"],
Cell[1338518, 36909, 1414, 44, 60, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1339969, 36958, 402, 9, 30, "Input"],
Cell[1340374, 36969, 945, 14, 22, "Print"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1341356, 36988, 234, 5, 30, "Input"],
Cell[1341593, 36995, 968, 14, 22, "Print"]
}, Open  ]],
Cell[1342576, 37012, 658, 18, 50, "Input"],
Cell[CellGroupData[{
Cell[1343259, 37034, 288, 7, 30, "Input"],
Cell[1343550, 37043, 498, 7, 22, "Print"],
Cell[1344051, 37052, 4990, 125, 192, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1349078, 37182, 767, 21, 110, "Input"],
Cell[1349848, 37205, 498, 7, 22, "Print"],
Cell[1350349, 37214, 67962, 2063, 464, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[1418348, 39282, 707, 16, 58, "Input"],
Cell[1419058, 39300, 505, 7, 22, "Print"],
Cell[1419566, 39309, 61689, 1975, 414, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[1481292, 41289, 717, 19, 35, "Input"],
Cell[1482012, 41310, 510, 7, 22, "Print"],
Cell[1482525, 41319, 77004, 2439, 665, "Output"]
}, Closed]],
Cell[1559544, 43761, 210, 4, 28, "Text"],
Cell[CellGroupData[{
Cell[1559779, 43769, 9255, 259, 779, "Input"],
Cell[1569037, 44030, 783, 11, 22, "Print"],
Cell[1569823, 44043, 866, 15, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1570726, 44063, 1522, 30, 61, "Input"],
Cell[1572251, 44095, 851, 12, 22, "Print"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1573139, 44112, 430, 12, 41, "Input"],
Cell[1573572, 44126, 843, 12, 22, "Print"],
Cell[1574418, 44140, 74676, 2363, 665, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[1649131, 46508, 7638, 210, 666, "Input"],
Cell[1656772, 46720, 761, 11, 22, "Print"],
Cell[1657536, 46733, 781, 12, 30, "Output"]
}, Open  ]],
Cell[1658332, 46748, 155, 3, 31, "Text"],
Cell[CellGroupData[{
Cell[1658512, 46755, 846, 23, 61, "Input"],
Cell[1659361, 46780, 874, 13, 22, "Print"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1660272, 46798, 432, 12, 41, "Input"],
Cell[1660707, 46812, 855, 12, 22, "Print"],
Cell[1661565, 46826, 15074, 515, 176, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1676676, 47346, 4384, 116, 348, "Input"],
Cell[1681063, 47464, 786, 11, 22, "Print"],
Cell[1681852, 47477, 875, 13, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[1682764, 47495, 839, 24, 61, "Input"],
Cell[1683606, 47521, 873, 13, 22, "Print"],
Cell[1684482, 47536, 207104, 6278, 1830, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[1891623, 53819, 767, 13, 24, "Input"],
Cell[1892393, 53834, 207016, 6277, 1830, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[2099446, 60116, 128, 2, 24, "Input"],
Cell[2099577, 60120, 727, 11, 30, "Output"]
}, Open  ]],
Cell[2100319, 60134, 128, 1, 31, "Text"],
Cell[2100450, 60137, 261, 6, 30, "Input"],
Cell[2100714, 60145, 406, 10, 50, "Input"],
Cell[2101123, 60157, 314, 8, 30, "Input"],
Cell[CellGroupData[{
Cell[2101462, 60169, 316, 8, 33, "Input"],
Cell[2101781, 60179, 198, 3, 22, "Print"],
Cell[2101982, 60184, 12209, 301, 111, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[2114228, 60490, 123, 2, 30, "Input"],
Cell[2114354, 60494, 239, 3, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[2114630, 60502, 273, 7, 33, "Input"],
Cell[2114906, 60511, 294, 4, 22, "Print"],
Cell[2115203, 60517, 20232, 480, 175, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[2135472, 61002, 123, 2, 30, "Input"],
Cell[2135598, 61006, 241, 3, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[2135876, 61014, 578, 13, 30, "Input"],
Cell[2136457, 61029, 439, 6, 22, "Print"],
Cell[2136899, 61037, 15911, 383, 109, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[2152847, 61425, 174, 3, 30, "Input"],
Cell[2153024, 61430, 264, 4, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[2153325, 61439, 266, 7, 33, "Input"],
Cell[2153594, 61448, 198669, 6112, 2053, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[2352300, 67565, 270, 7, 27, "Input"],
Cell[2352573, 67574, 247103, 7824, 1800, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[2599713, 75403, 482, 12, 24, "Input"],
Cell[2600198, 75417, 509, 7, 22, "Print"],
Cell[2600710, 75426, 479911, 13384, 3299, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[3080658, 88815, 125, 2, 24, "Input"],
Cell[3080786, 88819, 237, 3, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[3081060, 88827, 266, 7, 33, "Input"],
Cell[3081329, 88836, 278556, 8797, 2064, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[3359922, 97638, 273, 7, 27, "Input"],
Cell[3360198, 97647, 253778, 7981, 1941, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[3614013, 105633, 432, 11, 24, "Input"],
Cell[3614448, 105646, 434, 6, 22, "Print"],
Cell[3614885, 105654, 567169, 15710, 4329, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[4182091, 121369, 123, 2, 24, "Input"],
Cell[4182217, 121373, 243, 3, 30, "Output"]
}, Open  ]],
Cell[4182475, 121379, 467, 8, 51, "Text"],
Cell[CellGroupData[{
Cell[4182967, 121391, 167, 5, 41, "Input"],
Cell[4183137, 121398, 292, 4, 22, "Print"],
Cell[4183432, 121404, 65721, 2059, 441, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[4249190, 123468, 2522, 49, 63, "Input"],
Cell[4251715, 123519, 429, 6, 22, "Print"],
Cell[4252147, 123527, 22534, 497, 211, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[4274718, 124029, 337, 5, 30, "Input"],
Cell[4275058, 124036, 365, 5, 22, "Print"],
Cell[4275426, 124043, 21532, 505, 163, "Output"]
}, Open  ]],
Cell[4296973, 124551, 192, 2, 31, "Text"],
Cell[CellGroupData[{
Cell[4297190, 124557, 531, 12, 30, "Input"],
Cell[4297724, 124571, 131, 2, 22, "Print"],
Cell[4297858, 124575, 24711, 576, 229, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[4322606, 125156, 507, 15, 30, "Input"],
Cell[4323116, 125173, 132, 2, 22, "Print"],
Cell[4323251, 125177, 369821, 10989, 2441, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[4693109, 136171, 227, 4, 24, "Input"],
Cell[4693339, 136177, 146, 2, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[4693522, 136184, 123, 2, 30, "Input"],
Cell[4693648, 136188, 123, 2, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[4693808, 136195, 461, 13, 30, "Input"],
Cell[4694272, 136210, 177, 3, 22, "Print"],
Cell[4694452, 136215, 20267, 471, 155, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[4714756, 136691, 62, 1, 30, "Input"],
Cell[4714821, 136694, 122, 2, 30, "Output"]
}, Open  ]],
Cell[4714958, 136699, 156, 2, 30, "Text"],
Cell[CellGroupData[{
Cell[4715139, 136705, 847, 26, 55, "Input"],
Cell[4715989, 136733, 204, 3, 22, "Print"],
Cell[4716196, 136738, 267603, 6653, 1735, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[4983836, 143396, 125, 2, 24, "Input"],
Cell[4983964, 143400, 75, 1, 30, "Output"]
}, Open  ]],
Cell[4984054, 143404, 376, 12, 30, "Input"],
Cell[4984433, 143418, 737, 24, 52, "Input"],
Cell[4985173, 143444, 295, 5, 71, "Text"],
Cell[CellGroupData[{
Cell[4985493, 143453, 682, 17, 50, "Input"],
Cell[4986178, 143472, 77, 1, 30, "Output"]
}, Open  ]]
}, Open  ]]
}, Open  ]],
Cell[CellGroupData[{
Cell[4986316, 143480, 165, 2, 54, "Subsection"],
Cell[4986484, 143484, 360, 8, 50, "Input"],
Cell[4986847, 143494, 229, 4, 30, "Input"],
Cell[CellGroupData[{
Cell[4987101, 143502, 213, 4, 30, "Input"],
Cell[4987317, 143508, 126, 2, 22, "Print"],
Cell[4987446, 143512, 5551, 191, 64, "Output"]
}, Open  ]],
Cell[4993012, 143706, 154, 3, 31, "Text"],
Cell[CellGroupData[{
Cell[4993191, 143713, 2779, 59, 210, "Input"],
Cell[4995973, 143774, 753, 11, 22, "Print"],
Cell[4996729, 143787, 966, 14, 30, "Output"]
}, Open  ]],
Cell[4997710, 143804, 125, 1, 31, "Text"],
Cell[CellGroupData[{
Cell[4997860, 143809, 1675, 43, 107, "Input"],
Cell[4999538, 143854, 77, 1, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[4999652, 143860, 915, 26, 50, "Input"],
Cell[5000570, 143888, 221, 3, 22, "Print"],
Cell[5000794, 143893, 197, 3, 30, "Output"]
}, Open  ]],
Cell[5001006, 143899, 104, 1, 31, "Text"],
Cell[CellGroupData[{
Cell[5001135, 143904, 970, 26, 50, "Input"],
Cell[5002108, 143932, 131, 2, 22, "Print"],
Cell[5002242, 143936, 39755, 1237, 1237, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[5042034, 145178, 414, 9, 24, "Input"],
Cell[5042451, 145189, 433, 6, 22, "Print"],
Cell[5042887, 145197, 289437, 8253, 2211, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[5332361, 153455, 171, 3, 24, "Input"],
Cell[5332535, 153460, 459, 6, 30, "Output"]
}, Open  ]],
Cell[5333009, 153469, 420, 7, 51, "Text"],
Cell[CellGroupData[{
Cell[5333454, 153480, 235, 6, 41, "Input"],
Cell[5333692, 153488, 293, 4, 22, "Print"],
Cell[5333988, 153494, 65839, 2061, 441, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[5399864, 155560, 1234, 26, 82, "Input"],
Cell[5401101, 155588, 296, 4, 22, "Print"],
Cell[5401400, 155594, 405811, 11290, 2473, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[5807248, 166889, 123, 2, 24, "Input"],
Cell[5807374, 166893, 451, 6, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[5807862, 166904, 269, 5, 30, "Input"],
Cell[5808134, 166911, 360, 5, 22, "Print"],
Cell[5808497, 166918, 236116, 6590, 1455, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[6044650, 173513, 122, 2, 24, "Input"],
Cell[6044775, 173517, 402, 6, 30, "Output"]
}, Open  ]],
Cell[6045192, 173526, 234, 3, 37, "Text"],
Cell[6045429, 173531, 129, 1, 31, "Text"],
Cell[CellGroupData[{
Cell[6045583, 173536, 525, 16, 50, "Input"],
Cell[6046111, 173554, 5252, 158, 59, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6051400, 173717, 178, 3, 30, "Input"],
Cell[6051581, 173722, 4938, 155, 39, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6056556, 173882, 153, 3, 30, "Input"],
Cell[6056712, 173887, 16419, 493, 67, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6073168, 174385, 159, 3, 30, "Input"],
Cell[6073330, 174390, 68169, 2108, 389, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6141536, 176503, 250, 5, 30, "Input"],
Cell[6141789, 176510, 319, 5, 22, "Print"],
Cell[6142111, 176517, 53269, 1533, 260, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6195417, 178055, 181, 4, 30, "Input"],
Cell[6195601, 178061, 243, 4, 22, "Print"]
}, Open  ]],
Cell[6195859, 178068, 242, 5, 51, "Text"],
Cell[6196104, 178075, 191, 4, 30, "Input"],
Cell[6196298, 178081, 489, 10, 30, "Input"],
Cell[6196790, 178093, 106, 1, 30, "Text"],
Cell[6196899, 178096, 370, 10, 30, "Input"],
Cell[6197272, 178108, 387, 11, 30, "Input"],
Cell[6197662, 178121, 278, 5, 51, "Text"],
Cell[CellGroupData[{
Cell[6197965, 178130, 122, 2, 30, "Input"],
Cell[6198090, 178134, 15968, 409, 133, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6214095, 178548, 127, 2, 30, "Input"],
Cell[6214225, 178552, 236, 3, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6214498, 178560, 352, 5, 30, "Input"],
Cell[6214853, 178567, 180, 3, 22, "Print"],
Cell[6215036, 178572, 15217, 376, 117, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6230290, 178953, 151, 3, 30, "Input"],
Cell[6230444, 178958, 124, 2, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6230605, 178965, 419, 10, 30, "Input"],
Cell[6231027, 178977, 161758, 4815, 1037, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[6392822, 183797, 123, 2, 24, "Input"],
Cell[6392948, 183801, 328, 5, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6393313, 183811, 375, 9, 30, "Input"],
Cell[6393691, 183822, 61574, 1890, 364, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[6455302, 185717, 123, 2, 24, "Input"],
Cell[6455428, 185721, 333, 5, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6455798, 185731, 209, 5, 30, "Input"],
Cell[6456010, 185738, 131, 2, 22, "Print"],
Cell[6456144, 185742, 73, 1, 30, "Output"]
}, Open  ]],
Cell[6456232, 185746, 779, 23, 33, "Input"],
Cell[CellGroupData[{
Cell[6457036, 185773, 343, 6, 30, "Input"],
Cell[6457382, 185781, 176, 3, 22, "Print"],
Cell[6457561, 185786, 148936, 4320, 964, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[6606534, 190111, 306, 7, 24, "Input"],
Cell[6606843, 190120, 91, 1, 22, "Print"],
Cell[6606937, 190123, 4126, 156, 64, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6611100, 190284, 698, 17, 69, "Input"],
Cell[6611801, 190303, 222, 3, 22, "Print"],
Cell[6612026, 190308, 902, 32, 50, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6612965, 190345, 550, 15, 69, "Input"],
Cell[6613518, 190362, 129, 2, 22, "Print"],
Cell[6613650, 190366, 759, 30, 38, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6614446, 190401, 548, 15, 69, "Input"],
Cell[6614997, 190418, 131, 2, 22, "Print"],
Cell[6615131, 190422, 2842, 105, 50, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6618010, 190532, 612, 19, 57, "Input"],
Cell[6618625, 190553, 130, 2, 22, "Print"],
Cell[6618758, 190557, 73, 1, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6618868, 190563, 548, 15, 69, "Input"],
Cell[6619419, 190580, 223, 3, 22, "Print"],
Cell[6619645, 190585, 6438, 228, 80, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6626120, 190818, 3014, 82, 267, "Input"],
Cell[6629137, 190902, 641, 9, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6629815, 190916, 639, 17, 69, "Input"],
Cell[6630457, 190935, 133, 2, 22, "Print"],
Cell[6630593, 190939, 67755, 2059, 535, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[6698385, 193003, 128, 2, 24, "Input"],
Cell[6698516, 193007, 130, 2, 22, "Print"],
Cell[6698649, 193011, 15088, 499, 161, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[6713774, 193515, 6946, 211, 614, "Input"],
Cell[6720723, 193728, 128, 2, 22, "Print"],
Cell[6720854, 193732, 176, 3, 30, "Output"]
}, Open  ]],
Cell[6721045, 193738, 261, 5, 31, "Text"],
Cell[CellGroupData[{
Cell[6721331, 193747, 690, 18, 30, "Input"],
Cell[6722024, 193767, 131, 2, 22, "Print"],
Cell[6722158, 193771, 122, 2, 30, "Output"]
}, Open  ]],
Cell[6722295, 193776, 10780, 327, 1000, "Input"],
Cell[CellGroupData[{
Cell[6733100, 194107, 179, 3, 30, "Input"],
Cell[6733282, 194112, 243, 4, 30, "Output"]
}, Open  ]],
Cell[6733540, 194119, 255, 8, 57, "Input"],
Cell[CellGroupData[{
Cell[6733820, 194131, 412, 8, 30, "Input"],
Cell[6734235, 194141, 225, 3, 22, "Print"],
Cell[6734463, 194146, 468633, 13081, 2822, "Output"]
}, Closed]],
Cell[7203111, 207230, 879, 21, 63, "Input"],
Cell[CellGroupData[{
Cell[7204015, 207255, 179, 4, 30, "Input"],
Cell[7204197, 207261, 131, 2, 22, "Print"]
}, Open  ]],
Cell[7204343, 207266, 287, 7, 30, "Input"],
Cell[7204633, 207275, 257, 8, 30, "Input"],
Cell[7204893, 207285, 321, 10, 30, "Input"],
Cell[CellGroupData[{
Cell[7205239, 207299, 229, 5, 30, "Input"],
Cell[7205471, 207306, 152, 2, 22, "Print"]
}, Open  ]],
Cell[CellGroupData[{
Cell[7205660, 207313, 362, 9, 30, "Input"],
Cell[7206025, 207324, 155, 2, 22, "Print"],
Cell[7206183, 207328, 26245, 626, 195, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[7232465, 207959, 220, 4, 30, "Input"],
Cell[7232688, 207965, 147, 2, 30, "Output"]
}, Open  ]],
Cell[7232850, 207970, 171, 5, 30, "Input"],
Cell[CellGroupData[{
Cell[7233046, 207979, 487, 11, 30, "Input"],
Cell[7233536, 207992, 25866, 608, 165, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[7259439, 208605, 230, 4, 30, "Input"],
Cell[7259672, 208611, 226, 4, 30, "Output"]
}, Open  ]]
}, Open  ]],
Cell[CellGroupData[{
Cell[7259947, 208621, 98, 1, 45, "Subsection"],
Cell[7260048, 208624, 589, 17, 64, "Input"],
Cell[CellGroupData[{
Cell[7260662, 208645, 192, 4, 30, "Input"],
Cell[7260857, 208651, 176, 3, 22, "Print"],
Cell[7261036, 208656, 1488, 56, 60, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[7262561, 208717, 389, 9, 30, "Input"],
Cell[7262953, 208728, 130, 2, 22, "Print"],
Cell[7263086, 208732, 159702, 2898, 131, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[7422825, 211635, 288, 7, 41, "Input"],
Cell[7423116, 211644, 740, 28, 50, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[7423893, 211677, 1169, 29, 86, "Input"],
Cell[7425065, 211708, 79, 1, 30, "Output"]
}, Open  ]],
Cell[7425159, 211712, 603, 18, 53, "Input"],
Cell[CellGroupData[{
Cell[7425787, 211734, 568, 10, 30, "Input"],
Cell[7426358, 211746, 131, 2, 22, "Print"],
Cell[7426492, 211750, 321673, 8174, 2997, "Output"]
}, Open  ]],
Cell[7748180, 219927, 953, 28, 91, "Input"],
Cell[CellGroupData[{
Cell[7749158, 219959, 521, 9, 30, "Input"],
Cell[7749682, 219970, 1303, 44, 34, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[7751022, 220019, 355, 7, 30, "Input"],
Cell[7751380, 220028, 2675, 100, 50, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[7754092, 220133, 166, 3, 30, "Input"],
Cell[7754261, 220138, 285668, 7619, 3573, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[8039966, 227762, 436, 11, 24, "Input"],
Cell[8040405, 227775, 132, 2, 22, "Print"],
Cell[8040540, 227779, 179227, 4952, 2268, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[8219804, 232736, 356, 9, 24, "Input"],
Cell[8220163, 232747, 129, 2, 22, "Print"],
Cell[8220295, 232751, 52792, 1567, 659, "Output"]
}, Closed]],
Cell[CellGroupData[{
Cell[8273124, 234323, 1128, 26, 44, "Input"],
Cell[8274255, 234351, 417, 7, 22, "Print"],
Cell[8274675, 234360, 13302, 229, 369, 6235, 112, "CachedBoxData", "BoxData", \
"Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[8288014, 234594, 2889, 53, 69, "Input"],
Cell[8290906, 234649, 2368, 46, 367, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[8293311, 234700, 187, 4, 30, "Input"],
Cell[8293501, 234706, 888, 31, 57, "Output"]
}, Open  ]]
}, Open  ]],
Cell[CellGroupData[{
Cell[8294438, 234743, 104, 1, 45, "Subsection"],
Cell[CellGroupData[{
Cell[8294567, 234748, 951, 23, 30, "Input"],
Cell[8295521, 234773, 3544, 132, 60, "Output"]
}, Open  ]],
Cell[8299080, 234908, 779, 21, 141, "Input"],
Cell[CellGroupData[{
Cell[8299884, 234933, 410, 9, 58, "Input"],
Cell[8300297, 234944, 1377, 49, 54, "Output"]
}, Open  ]],
Cell[8301689, 234996, 112, 1, 31, "Text"],
Cell[CellGroupData[{
Cell[8301826, 235001, 573, 18, 65, "Input"],
Cell[8302402, 235021, 128, 2, 22, "Print"],
Cell[8302533, 235025, 2664, 95, 59, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[8305234, 235125, 98, 1, 30, "Input"],
Cell[8305335, 235128, 1821, 69, 61, "Output"]
}, Open  ]],
Cell[8307171, 235200, 282, 8, 32, "Text"],
Cell[CellGroupData[{
Cell[8307478, 235212, 515, 12, 30, "Input"],
Cell[8307996, 235226, 177, 3, 22, "Print"],
Cell[8308176, 235231, 15332, 511, 183, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[8323545, 235747, 1401, 41, 149, "Input"],
Cell[8324949, 235790, 131, 2, 22, "Print"],
Cell[8325083, 235794, 2527, 95, 61, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[8327647, 235894, 693, 20, 57, "Input"],
Cell[8328343, 235916, 290, 9, 30, "Output"]
}, Open  ]],
Cell[8328648, 235928, 125, 1, 31, "Text"],
Cell[CellGroupData[{
Cell[8328798, 235933, 1421, 41, 175, "Input"],
Cell[8330222, 235976, 129, 2, 22, "Print"]
}, Open  ]],
Cell[8330366, 235981, 113, 1, 31, "Text"],
Cell[CellGroupData[{
Cell[8330504, 235986, 244, 5, 30, "Input"],
Cell[8330751, 235993, 128, 2, 22, "Print"],
Cell[8330882, 235997, 73, 1, 30, "Output"]
}, Open  ]]
}, Open  ]],
Cell[CellGroupData[{
Cell[8331004, 236004, 123, 1, 44, "Subsection"],
Cell[8331130, 236007, 291, 7, 30, "Input"],
Cell[CellGroupData[{
Cell[8331446, 236018, 183, 4, 30, "Input"],
Cell[8331632, 236024, 753, 28, 30, "Output"]
}, Open  ]],
Cell[8332400, 236055, 562, 14, 30, "Input"],
Cell[8332965, 236071, 283, 6, 30, "Input"],
Cell[8333251, 236079, 546, 13, 30, "Input"],
Cell[8333800, 236094, 1018, 28, 54, "Input"],
Cell[CellGroupData[{
Cell[8334843, 236126, 477, 10, 30, "Input"],
Cell[8335323, 236138, 8882, 296, 65, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[8344242, 236439, 168, 3, 30, "Input"],
Cell[8344413, 236444, 670, 25, 34, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[8345120, 236474, 277, 7, 30, "Input"],
Cell[8345400, 236483, 912, 32, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[8346349, 236520, 140, 2, 30, "Input"],
Cell[8346492, 236524, 1162, 44, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[8347691, 236573, 676, 17, 82, "Input"],
Cell[8348370, 236592, 5937, 200, 61, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[8354344, 236797, 981, 27, 105, "Input"],
Cell[8355328, 236826, 3224, 109, 34, "Output"]
}, Open  ]],
Cell[8358567, 236938, 117, 1, 30, "Text"],
Cell[CellGroupData[{
Cell[8358709, 236943, 155, 3, 30, "Input"],
Cell[8358867, 236948, 69, 1, 30, "Output"]
}, Open  ]]
}, Open  ]],
Cell[CellGroupData[{
Cell[8358985, 236955, 166, 2, 45, "Subsection"],
Cell[CellGroupData[{
Cell[8359176, 236961, 1023, 26, 64, "Input"],
Cell[8360202, 236989, 4228, 136, 74, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[8364467, 237130, 617, 17, 30, "Input"],
Cell[8365087, 237149, 198, 3, 22, "Print"],
Cell[8365288, 237154, 3112, 106, 59, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[8368437, 237265, 552, 13, 59, "Input"],
Cell[8368992, 237280, 2373, 88, 56, "Output"]
}, Open  ]],
Cell[8371380, 237371, 200, 2, 31, "Text"],
Cell[CellGroupData[{
Cell[8371605, 237377, 776, 22, 75, "Input"],
Cell[8372384, 237401, 2265, 85, 56, "Output"]
}, Open  ]]
}, Open  ]],
Cell[CellGroupData[{
Cell[8374698, 237492, 152, 2, 44, "Subsection"],
Cell[CellGroupData[{
Cell[8374875, 237498, 100, 1, 30, "Input"],
Cell[8374978, 237501, 3782, 133, 64, "Output"]
}, Open  ]],
Cell[8378775, 237637, 276, 8, 32, "Text"],
Cell[CellGroupData[{
Cell[8379076, 237649, 2538, 62, 185, "Input"],
Cell[8381617, 237713, 200, 3, 22, "Print"],
Cell[8381820, 237718, 19343, 621, 230, "Output"]
}, Open  ]]
}, Open  ]],
Cell[CellGroupData[{
Cell[8401212, 238345, 216, 4, 45, "Subsection"],
Cell[8401431, 238351, 549, 13, 30, "Input"],
Cell[8401983, 238366, 1910, 59, 237, "Input"],
Cell[CellGroupData[{
Cell[8403918, 238429, 11491, 341, 809, "Input"],
Cell[8415412, 238772, 330, 7, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[8415779, 238784, 3041, 86, 121, "Input"],
Cell[8418823, 238872, 226, 6, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[8419086, 238883, 3359, 96, 161, "Input"],
Cell[8422448, 238981, 232, 6, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[8422717, 238992, 9326, 268, 420, "Input"],
Cell[8432046, 239262, 228, 6, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[8432311, 239273, 2041, 50, 180, "Input"],
Cell[8434355, 239325, 447, 9, 30, "Output"]
}, Open  ]],
Cell[8434817, 239337, 127, 1, 30, "Text"],
Cell[CellGroupData[{
Cell[8434969, 239342, 586, 14, 30, "Input"],
Cell[8435558, 239358, 18179, 471, 653, "Output"]
}, Open  ]]
}, Open  ]]
}, Open  ]]
}, Open  ]]
}, Open  ]]
}
]
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Notebook[{

Cell[CellGroupData[{
Cell["Group theory", "Title",
 CellChangeTimes->{{3.638094808244524*^9, 3.6380948277140293`*^9}}],

Cell[CellGroupData[{

Cell["Basic definitions", "Subsubsection",
 CellChangeTimes->{{3.6380948331761217`*^9, 3.6380948413867064`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"commutator", "[", 
    RowBox[{"A_", ",", "B_"}], "]"}], ":=", 
   RowBox[{
    RowBox[{"A", ".", "B"}], " ", "-", " ", 
    RowBox[{"B", ".", "A"}]}]}], ";"}]], "Input",
 CellChangeTimes->{
  3.638094842765026*^9, {3.638094874318666*^9, 3.638094876851747*^9}, {
   3.638094915147985*^9, 3.6380949266505957`*^9}, {3.6381197632831984`*^9, 
   3.638119763520483*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"i_", ",", "j_"}], "]"}], ":=", 
    RowBox[{"Normal", "[", 
     RowBox[{"SparseArray", "[", 
      RowBox[{
       RowBox[{
        RowBox[{"{", 
         RowBox[{"i", ",", "j"}], "}"}], "\[Rule]", "1"}], ",", 
       RowBox[{"{", 
        RowBox[{"3", ",", "3"}], "}"}]}], "]"}], "]"}]}], ";"}], " ", 
  RowBox[{"(*", 
   RowBox[{"Weyl", " ", 
    RowBox[{"basis", ":", 
     RowBox[{Cell["", "Text",
       CellChangeTimes->{{3.638094932577118*^9, 3.638094945959549*^9}}], Cell[
      "", "Text",
       CellChangeTimes->{{3.638094932577118*^9, 3.638094945959549*^9}}], 
      "Define", " ", "the", " ", "matrix", " ", "with", " ", "everything", 
      " ", "zero", " ", "except", " ", "for", " ", "a", " ", "1", " ", "at", 
      " ", 
      RowBox[{"(", 
       RowBox[{"i", ",", "j"}], ")"}]}]}]}], "*)"}]}]], "Input",
 CellChangeTimes->{{3.638094939898288*^9, 3.638094970428007*^9}, {
  3.639411019930078*^9, 3.639411026595825*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"multiplicationTable", "[", "basis_", "]"}], ":=", 
  RowBox[{
   RowBox[{"Outer", "[", 
    RowBox[{
     RowBox[{
      RowBox[{"LinearSolve", "[", 
       RowBox[{
        RowBox[{"Transpose", "[", 
         RowBox[{"Flatten", "/@", 
          RowBox[{"Values", "[", "basis", "]"}]}], "]"}], ",", 
        RowBox[{"Flatten", "[", 
         RowBox[{"commutator", "[", 
          RowBox[{"#1", ",", "#2"}], "]"}], "]"}]}], "]"}], "&"}], ",", 
     RowBox[{"Values", "@", "basis"}], ",", 
     RowBox[{"Values", "@", "basis"}], ",", "1"}], "]"}], ".", 
   RowBox[{"Keys", "[", "basis", "]"}], " ", 
   RowBox[{"(*", 
    RowBox[{"Basis", " ", "must", " ", "be", " ", "an", " ", "association"}], 
    "*)"}]}]}]], "Input",
 CellChangeTimes->{{3.63812909392138*^9, 3.6381291023113937`*^9}, {
  3.6381298462482767`*^9, 3.638129847169454*^9}, {3.638135077628757*^9, 
  3.6381350792731647`*^9}, {3.6397593472050333`*^9, 3.63975934755054*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"adjoint", "[", 
   RowBox[{"X_", ",", "basis_"}], "]"}], ":=", 
  RowBox[{"Outer", "[", 
   RowBox[{
    RowBox[{
     RowBox[{
      RowBox[{
       RowBox[{"Normalize", "[", 
        RowBox[{"Flatten", "[", "#1", "]"}], "]"}], "\[Conjugate]"}], ".", 
      RowBox[{"Normalize", "[", 
       RowBox[{"Flatten", "[", 
        RowBox[{"commutator", "[", 
         RowBox[{"X", ",", "#2"}], "]"}], "]"}], "]"}]}], "&"}], ",", 
    RowBox[{"Values", "@", "basis"}], ",", 
    RowBox[{"Values", "@", "basis"}], ",", "1"}], "]"}]}]], "Input",
 CellChangeTimes->{{3.638159355592334*^9, 3.6381593595294323`*^9}, {
  3.6381609399780703`*^9, 3.6381609722878437`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"CKmetric", "[", "basis_", "]"}], ":=", 
  RowBox[{"Outer", "[", 
   RowBox[{
    RowBox[{
     RowBox[{"Tr", "[", 
      RowBox[{
       RowBox[{"adjoint", "[", 
        RowBox[{"#1", ",", "basis"}], "]"}], ".", 
       RowBox[{"adjoint", "[", 
        RowBox[{"#2", ",", "basis"}], "]"}]}], "]"}], "&"}], ",", 
    RowBox[{"Values", "@", "basis"}], ",", 
    RowBox[{"Values", "@", "basis"}], ",", "1"}], "]"}]}]], "Input",
 CellChangeTimes->{{3.638159430939227*^9, 3.638159524639786*^9}, {
   3.6381606429117727`*^9, 3.638160665269484*^9}, 3.638161091664061*^9}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"MatrixExp", "[", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{"0", ",", 
        RowBox[{"x", "+", 
         RowBox[{"\[ImaginaryI]", " ", "y"}]}]}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"x", "-", 
         RowBox[{"\[ImaginaryI]", " ", "y"}]}], ",", "0"}], "}"}]}], "}"}], 
    "]"}], "//", "FullSimplify"}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.631904578220982*^9, 3.631904652101405*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{"Cosh", "[", 
       SqrtBox[
        RowBox[{
         SuperscriptBox["x", "2"], "+", 
         SuperscriptBox["y", "2"]}]], "]"}], 
      FractionBox[
       RowBox[{
        RowBox[{"(", 
         RowBox[{"x", "+", 
          RowBox[{"\[ImaginaryI]", " ", "y"}]}], ")"}], " ", 
        RowBox[{"Sinh", "[", 
         SqrtBox[
          RowBox[{
           SuperscriptBox["x", "2"], "+", 
           SuperscriptBox["y", "2"]}]], "]"}]}], 
       SqrtBox[
        RowBox[{
         SuperscriptBox["x", "2"], "+", 
         SuperscriptBox["y", "2"]}]]]},
     {
      FractionBox[
       RowBox[{
        RowBox[{"(", 
         RowBox[{"x", "-", 
          RowBox[{"\[ImaginaryI]", " ", "y"}]}], ")"}], " ", 
        RowBox[{"Sinh", "[", 
         SqrtBox[
          RowBox[{
           SuperscriptBox["x", "2"], "+", 
           SuperscriptBox["y", "2"]}]], "]"}]}], 
       SqrtBox[
        RowBox[{
         SuperscriptBox["x", "2"], "+", 
         SuperscriptBox["y", "2"]}]]], 
      RowBox[{"Cosh", "[", 
       SqrtBox[
        RowBox[{
         SuperscriptBox["x", "2"], "+", 
         SuperscriptBox["y", "2"]}]], "]"}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.6319046282374268`*^9, 3.631904652636077*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"A", "=", 
  RowBox[{"{", 
   RowBox[{
    RowBox[{"{", 
     RowBox[{"a", ",", "b"}], "}"}], ",", 
    RowBox[{"{", 
     RowBox[{"c", ",", "d"}], "}"}]}], "}"}]}]], "Input",
 CellChangeTimes->{{3.6319059649877872`*^9, 3.6319059735041933`*^9}, {
  3.631906149073761*^9, 3.631906153335363*^9}, {3.631906318068184*^9, 
  3.631906320228056*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"a", ",", "b"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{"c", ",", "d"}], "}"}]}], "}"}]], "Output",
 CellChangeTimes->{3.631906153903368*^9, 3.631906320833728*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"DiagonalMatrix", "[", 
    RowBox[{"{", 
     RowBox[{"1", ",", 
      RowBox[{"-", "1"}]}], "}"}], "]"}], ".", 
   RowBox[{"Inverse", "[", 
    RowBox[{"A", "\[ConjugateTranspose]"}], "]"}], ".", " ", 
   RowBox[{"DiagonalMatrix", "[", 
    RowBox[{"{", 
     RowBox[{"1", ",", 
      RowBox[{"-", "1"}]}], "}"}], "]"}]}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.631906162804426*^9, 3.631906235405902*^9}, {
  3.631906331558092*^9, 3.6319063342887173`*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      FractionBox[
       RowBox[{"Conjugate", "[", "d", "]"}], 
       RowBox[{
        RowBox[{
         RowBox[{"-", 
          RowBox[{"Conjugate", "[", "b", "]"}]}], " ", 
         RowBox[{"Conjugate", "[", "c", "]"}]}], "+", 
        RowBox[{
         RowBox[{"Conjugate", "[", "a", "]"}], " ", 
         RowBox[{"Conjugate", "[", "d", "]"}]}]}]], 
      FractionBox[
       RowBox[{"Conjugate", "[", "c", "]"}], 
       RowBox[{
        RowBox[{
         RowBox[{"-", 
          RowBox[{"Conjugate", "[", "b", "]"}]}], " ", 
         RowBox[{"Conjugate", "[", "c", "]"}]}], "+", 
        RowBox[{
         RowBox[{"Conjugate", "[", "a", "]"}], " ", 
         RowBox[{"Conjugate", "[", "d", "]"}]}]}]]},
     {
      FractionBox[
       RowBox[{"Conjugate", "[", "b", "]"}], 
       RowBox[{
        RowBox[{
         RowBox[{"-", 
          RowBox[{"Conjugate", "[", "b", "]"}]}], " ", 
         RowBox[{"Conjugate", "[", "c", "]"}]}], "+", 
        RowBox[{
         RowBox[{"Conjugate", "[", "a", "]"}], " ", 
         RowBox[{"Conjugate", "[", "d", "]"}]}]}]], 
      FractionBox[
       RowBox[{"Conjugate", "[", "a", "]"}], 
       RowBox[{
        RowBox[{
         RowBox[{"-", 
          RowBox[{"Conjugate", "[", "b", "]"}]}], " ", 
         RowBox[{"Conjugate", "[", "c", "]"}]}], "+", 
        RowBox[{
         RowBox[{"Conjugate", "[", "a", "]"}], " ", 
         RowBox[{"Conjugate", "[", "d", "]"}]}]}]]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{
  3.63190623602391*^9, {3.6319063240196753`*^9, 3.631906334762267*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"A", "=", 
  RowBox[{"{", 
   RowBox[{
    RowBox[{"{", 
     RowBox[{"a", ",", "b"}], "}"}], ",", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"b", "\[Conjugate]"}], ",", 
      RowBox[{"a", "\[Conjugate]"}]}], "}"}]}], "}"}]}]], "Input",
 CellChangeTimes->{{3.631906589917666*^9, 3.631906632325746*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"a", ",", "b"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"Conjugate", "[", "b", "]"}], ",", 
     RowBox[{"Conjugate", "[", "a", "]"}]}], "}"}]}], "}"}]], "Output",
 CellChangeTimes->{3.631906634441124*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"A", "\[ConjugateTranspose]"}], ".", 
   RowBox[{"DiagonalMatrix", "[", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"-", "1"}], ",", "1"}], "}"}], "]"}], ".", "A"}], "//", 
  "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.6319066411923037`*^9, 3.631906671305811*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{
       RowBox[{
        RowBox[{"-", "a"}], " ", 
        RowBox[{"Conjugate", "[", "a", "]"}]}], "+", 
       RowBox[{"b", " ", 
        RowBox[{"Conjugate", "[", "b", "]"}]}]}], "0"},
     {"0", 
      RowBox[{
       RowBox[{"a", " ", 
        RowBox[{"Conjugate", "[", "a", "]"}]}], "-", 
       RowBox[{"b", " ", 
        RowBox[{"Conjugate", "[", "b", "]"}]}]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.631906664151815*^9, 3.6319066718554907`*^9}}]
}, Open  ]],

Cell["The algebra generators", "Text",
 CellChangeTimes->{{3.6319751600606813`*^9, 3.631975163792591*^9}}],

Cell[CellGroupData[{

Cell[BoxData[{
 RowBox[{"J1", "=", 
  RowBox[{"{", 
   RowBox[{
    RowBox[{"{", 
     RowBox[{"0", ",", "0", ",", "0"}], "}"}], ",", 
    RowBox[{"{", 
     RowBox[{"0", ",", "0", ",", 
      RowBox[{"-", "2"}]}], "}"}], ",", 
    RowBox[{"{", 
     RowBox[{"0", ",", 
      RowBox[{"-", "2"}], ",", "0"}], "}"}]}], "}"}]}], "\[IndentingNewLine]", 
 RowBox[{"J2", "=", 
  RowBox[{"{", 
   RowBox[{
    RowBox[{"{", 
     RowBox[{"0", ",", "0", ",", "2"}], "}"}], ",", 
    RowBox[{"{", 
     RowBox[{"0", ",", "0", ",", "0"}], "}"}], ",", 
    RowBox[{"{", 
     RowBox[{"2", ",", "0", ",", "0"}], "}"}]}], 
   "}"}]}], "\[IndentingNewLine]", 
 RowBox[{"J3", "=", 
  RowBox[{"{", 
   RowBox[{
    RowBox[{"{", 
     RowBox[{"0", ",", 
      RowBox[{"-", "2"}], ",", "0"}], "}"}], ",", 
    RowBox[{"{", 
     RowBox[{"2", ",", "0", ",", "0"}], "}"}], ",", 
    RowBox[{"{", 
     RowBox[{"0", ",", "0", ",", "0"}], "}"}]}], "}"}]}]}], "Input",
 CellChangeTimes->{{3.631968447895751*^9, 3.631968521907269*^9}, {
  3.631968634911221*^9, 3.631968636727837*^9}, {3.63197006642899*^9, 
  3.631970100835165*^9}, {3.6319701845246553`*^9, 3.6319701934903917`*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"0", ",", "0", ",", "0"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{"0", ",", "0", ",", 
     RowBox[{"-", "2"}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{"0", ",", 
     RowBox[{"-", "2"}], ",", "0"}], "}"}]}], "}"}]], "Output",
 CellChangeTimes->{{3.631968476420722*^9, 3.631968522705916*^9}, 
   3.631968642784726*^9, 3.631970102223921*^9, 3.631970195175522*^9}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"0", ",", "0", ",", "2"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{"0", ",", "0", ",", "0"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{"2", ",", "0", ",", "0"}], "}"}]}], "}"}]], "Output",
 CellChangeTimes->{{3.631968476420722*^9, 3.631968522705916*^9}, 
   3.631968642784726*^9, 3.631970102223921*^9, 3.63197019518366*^9}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"0", ",", 
     RowBox[{"-", "2"}], ",", "0"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{"2", ",", "0", ",", "0"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{"0", ",", "0", ",", "0"}], "}"}]}], "}"}]], "Output",
 CellChangeTimes->{{3.631968476420722*^9, 3.631968522705916*^9}, 
   3.631968642784726*^9, 3.631970102223921*^9, 3.631970195190652*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Tr", "[", 
  RowBox[{"J3", ".", "J3"}], "]"}]], "Input",
 CellChangeTimes->{{3.631968225373563*^9, 3.6319682714388733`*^9}, {
  3.631968339110505*^9, 3.631968371248022*^9}, {3.631968404808339*^9, 
  3.631968405571555*^9}, {3.631968526711911*^9, 3.6319686676796207`*^9}}],

Cell[BoxData[
 RowBox[{"-", "8"}]], "Output",
 CellChangeTimes->{
  3.6319682739676247`*^9, {3.631968354603074*^9, 3.6319683730232773`*^9}, 
   3.631968407905266*^9, {3.631968540249716*^9, 3.631968668190629*^9}, 
   3.6319701977479267`*^9}]
}, Open  ]],

Cell["The Cartan-Killing metric", "Text",
 CellChangeTimes->{{3.63197519434583*^9, 3.631975199237865*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Outer", "[", 
   RowBox[{
    RowBox[{
     RowBox[{"Tr", "[", 
      RowBox[{"Dot", "[", 
       RowBox[{"#1", ",", "#2"}], "]"}], "]"}], "&"}], ",", 
    RowBox[{"{", 
     RowBox[{"J1", ",", "J2", ",", "J3"}], "}"}], ",", 
    RowBox[{"{", 
     RowBox[{"J1", ",", "J2", ",", "J3"}], "}"}], ",", "1"}], "]"}], "//", 
  "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.63197363262201*^9, 3.631973658392988*^9}, {
  3.631973906462201*^9, 3.6319739509430847`*^9}, {3.631973986851478*^9, 
  3.631973987418414*^9}, {3.631974089993832*^9, 3.6319741008719254`*^9}, {
  3.631974316796191*^9, 3.631974326169957*^9}, {3.631974562722342*^9, 
  3.631974579048636*^9}, {3.631974683852201*^9, 3.631974693709568*^9}, {
  3.631974743914843*^9, 3.631974760258965*^9}, {3.63197482563437*^9, 
  3.631974827668766*^9}, {3.6319748640825653`*^9, 3.631974876180595*^9}, {
  3.6319760344018297`*^9, 3.631976034947033*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"8", "0", "0"},
     {"0", "8", "0"},
     {"0", "0", 
      RowBox[{"-", "8"}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{
  3.631973658969181*^9, {3.63197397304163*^9, 3.631973988506701*^9}, {
   3.631974090831826*^9, 3.6319741017430687`*^9}, 3.6319743273426*^9, {
   3.6319745652369833`*^9, 3.631974579662397*^9}, 3.631974694275799*^9, {
   3.6319747455907907`*^9, 3.6319747610492573`*^9}, 3.631974828699987*^9, 
   3.6319748842872868`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"MatrixExp", "[", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{"0", ",", 
        RowBox[{"a2", " ", "+", " ", 
         RowBox[{"\[ImaginaryI]", " ", "a3"}]}]}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"a2", "-", 
         RowBox[{"\[ImaginaryI]", " ", "a3"}]}], ",", "0"}], "}"}]}], "}"}], 
    "]"}], "//", "FullSimplify"}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.6319752196389933`*^9, 3.631975285038746*^9}, {
  3.6319757223616037`*^9, 3.631975734116714*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{"Cosh", "[", 
       SqrtBox[
        RowBox[{
         SuperscriptBox["a2", "2"], "+", 
         SuperscriptBox["a3", "2"]}]], "]"}], 
      FractionBox[
       RowBox[{
        RowBox[{"(", 
         RowBox[{"a2", "+", 
          RowBox[{"\[ImaginaryI]", " ", "a3"}]}], ")"}], " ", 
        RowBox[{"Sinh", "[", 
         SqrtBox[
          RowBox[{
           SuperscriptBox["a2", "2"], "+", 
           SuperscriptBox["a3", "2"]}]], "]"}]}], 
       SqrtBox[
        RowBox[{
         SuperscriptBox["a2", "2"], "+", 
         SuperscriptBox["a3", "2"]}]]]},
     {
      FractionBox[
       RowBox[{
        RowBox[{"(", 
         RowBox[{"a2", "-", 
          RowBox[{"\[ImaginaryI]", " ", "a3"}]}], ")"}], " ", 
        RowBox[{"Sinh", "[", 
         SqrtBox[
          RowBox[{
           SuperscriptBox["a2", "2"], "+", 
           SuperscriptBox["a3", "2"]}]], "]"}]}], 
       SqrtBox[
        RowBox[{
         SuperscriptBox["a2", "2"], "+", 
         SuperscriptBox["a3", "2"]}]]], 
      RowBox[{"Cosh", "[", 
       SqrtBox[
        RowBox[{
         SuperscriptBox["a2", "2"], "+", 
         SuperscriptBox["a3", "2"]}]], "]"}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.6319752706735573`*^9, 3.631975286504212*^9}, {
  3.63197572926975*^9, 3.631975735063266*^9}}]
}, Open  ]],

Cell["The adjoint representation of the algebra", "Text",
 CellChangeTimes->{{3.632832352882876*^9, 3.632832378823539*^9}}],

Cell["\<\
This is the subalgebra of gl(3,R) comprising upper triangular matrices\
\>", "Text",
 CellChangeTimes->{{3.632832584275323*^9, 3.632832618581189*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"E11", "=", 
   RowBox[{"e", "[", 
    RowBox[{"1", ",", "1"}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E12", "=", 
   RowBox[{"e", "[", 
    RowBox[{"1", ",", "2"}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E13", "=", 
   RowBox[{"e", "[", 
    RowBox[{"1", ",", "3"}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E22", "=", 
   RowBox[{"e", "[", 
    RowBox[{"2", ",", "2"}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E23", "=", 
   RowBox[{"e", "[", 
    RowBox[{"2", ",", "3"}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E33", "=", 
   RowBox[{"e", "[", 
    RowBox[{"3", ",", "3"}], "]"}]}], ";"}]}], "Input",
 CellChangeTimes->{{3.632832421641233*^9, 3.6328325615995903`*^9}, {
  3.640318946730235*^9, 3.640318959066814*^9}, {3.640319002666328*^9, 
  3.640319063120693*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"E11", ".", "E12"}], "-", 
   RowBox[{"E12", ".", "E11"}]}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.632833275006201*^9, 3.632833286851212*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"0", "1", "0"},
     {"0", "0", "0"},
     {"0", "0", "0"}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.632833287536771*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"Basis", "=", 
   RowBox[{"Association", "[", 
    RowBox[{
     RowBox[{"\"\<E11\>\"", "->", "E11"}], ",", 
     RowBox[{"\"\<E22\>\"", "->", "E22"}], ",", 
     RowBox[{"\"\<E33\>\"", "->", "E33"}], ",", 
     RowBox[{"\"\<E12\>\"", "->", "E12"}], ",", 
     RowBox[{"\"\<E23\>\"", "\[Rule]", " ", "E23"}], ",", 
     RowBox[{"\"\<E13\>\"", "\[Rule]", " ", "E13"}]}], "]"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.632832678513543*^9, 3.6328327130802393`*^9}, {
  3.6328336237841377`*^9, 3.63283364094245*^9}, {3.640319074375002*^9, 
  3.6403191266108847`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"multiplicationTable", "[", "Basis", "]"}], "//", 
  "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.6403191461868563`*^9, 3.640319157036408*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"0", "0", "0", "\<\"E12\"\>", "0", "\<\"E13\"\>"},
     {"0", "0", "0", 
      RowBox[{"-", "\<\"E12\"\>"}], "\<\"E23\"\>", "0"},
     {"0", "0", "0", "0", 
      RowBox[{"-", "\<\"E23\"\>"}], 
      RowBox[{"-", "\<\"E13\"\>"}]},
     {
      RowBox[{"-", "\<\"E12\"\>"}], "\<\"E12\"\>", "0", "0", "\<\"E13\"\>", 
      "0"},
     {"0", 
      RowBox[{"-", "\<\"E23\"\>"}], "\<\"E23\"\>", 
      RowBox[{"-", "\<\"E13\"\>"}], "0", "0"},
     {
      RowBox[{"-", "\<\"E13\"\>"}], "0", "\<\"E13\"\>", "0", "0", "0"}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.640319157950285*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"CharacteristicPolynomial", "[", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", "0", ",", 
       RowBox[{"-", "a12"}], ",", "0", ",", 
       RowBox[{"-", "a13"}]}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", "0", ",", "a12", ",", 
       RowBox[{"-", "a23"}], ",", "0"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", "0", ",", "0", ",", "a23", ",", "a13"}], 
      "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", "0", ",", 
       RowBox[{"a11", "-", "a22"}], ",", "0", ",", 
       RowBox[{"-", "a23"}]}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", "0", ",", "0", ",", 
       RowBox[{"a22", "-", "a33"}], ",", "a12"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", "0", ",", "0", ",", "0", ",", 
       RowBox[{"a11", "-", "a33"}]}], "}"}]}], "}"}], ",", "\[Lambda]"}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.632834782914857*^9, 3.632834784615118*^9}, {
  3.63283485539128*^9, 3.63283495726236*^9}, {3.632847873767614*^9, 
  3.632847906552601*^9}, {3.6328479721220493`*^9, 3.632848018388242*^9}, {
  3.632849536408391*^9, 3.632849537379465*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"(", 
   RowBox[{"a11", "-", "a33", "-", "\[Lambda]"}], ")"}], " ", 
  RowBox[{"(", 
   RowBox[{"a22", "-", "a33", "-", "\[Lambda]"}], ")"}], " ", 
  RowBox[{"(", 
   RowBox[{
    RowBox[{
     RowBox[{"-", "a11"}], " ", 
     SuperscriptBox["\[Lambda]", "3"]}], "+", 
    RowBox[{"a22", " ", 
     SuperscriptBox["\[Lambda]", "3"]}], "+", 
    SuperscriptBox["\[Lambda]", "4"]}], ")"}]}]], "Output",
 CellChangeTimes->{3.632834958146222*^9, 3.63284802006538*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Expand", "@", "%37"}]], "Input",
 CellChangeTimes->{{3.632849540886454*^9, 3.632849556379644*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"-", 
    SuperscriptBox["a11", "2"]}], " ", "a22", " ", 
   SuperscriptBox["\[Lambda]", "3"]}], "+", 
  RowBox[{"a11", " ", 
   SuperscriptBox["a22", "2"], " ", 
   SuperscriptBox["\[Lambda]", "3"]}], "+", 
  RowBox[{
   SuperscriptBox["a11", "2"], " ", "a33", " ", 
   SuperscriptBox["\[Lambda]", "3"]}], "-", 
  RowBox[{
   SuperscriptBox["a22", "2"], " ", "a33", " ", 
   SuperscriptBox["\[Lambda]", "3"]}], "-", 
  RowBox[{"a11", " ", 
   SuperscriptBox["a33", "2"], " ", 
   SuperscriptBox["\[Lambda]", "3"]}], "+", 
  RowBox[{"a22", " ", 
   SuperscriptBox["a33", "2"], " ", 
   SuperscriptBox["\[Lambda]", "3"]}], "+", 
  RowBox[{
   SuperscriptBox["a11", "2"], " ", 
   SuperscriptBox["\[Lambda]", "4"]}], "+", 
  RowBox[{"a11", " ", "a22", " ", 
   SuperscriptBox["\[Lambda]", "4"]}], "-", 
  RowBox[{
   SuperscriptBox["a22", "2"], " ", 
   SuperscriptBox["\[Lambda]", "4"]}], "-", 
  RowBox[{"3", " ", "a11", " ", "a33", " ", 
   SuperscriptBox["\[Lambda]", "4"]}], "+", 
  RowBox[{"a22", " ", "a33", " ", 
   SuperscriptBox["\[Lambda]", "4"]}], "+", 
  RowBox[{
   SuperscriptBox["a33", "2"], " ", 
   SuperscriptBox["\[Lambda]", "4"]}], "-", 
  RowBox[{"2", " ", "a11", " ", 
   SuperscriptBox["\[Lambda]", "5"]}], "+", 
  RowBox[{"2", " ", "a33", " ", 
   SuperscriptBox["\[Lambda]", "5"]}], "+", 
  SuperscriptBox["\[Lambda]", "6"]}]], "Output",
 CellChangeTimes->{3.6328495575409327`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Factor", "@", "%37"}]], "Input",
 CellChangeTimes->{{3.6328497468482237`*^9, 3.632849752488132*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"(", 
   RowBox[{"a11", "-", "a22", "-", "\[Lambda]"}], ")"}], " ", 
  RowBox[{"(", 
   RowBox[{"a11", "-", "a33", "-", "\[Lambda]"}], ")"}], " ", 
  SuperscriptBox["\[Lambda]", "3"], " ", 
  RowBox[{"(", 
   RowBox[{
    RowBox[{"-", "a22"}], "+", "a33", "+", "\[Lambda]"}], ")"}]}]], "Output",
 CellChangeTimes->{3.632849753172098*^9}]
}, Open  ]],

Cell["Apparently, the rank of the algebra is 3. Indeed:", "Text",
 CellChangeTimes->{{3.6330867424150248`*^9, 3.633086769229199*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"Basis", "=", 
   RowBox[{"{", 
    RowBox[{"E12", ",", "E23", ",", "E13"}], "}"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.633086771077298*^9, 3.633086804465755*^9}}],

Cell[TextData[StyleBox["The algebra of u(2)", "Subsection"]], "Text",
 CellChangeTimes->{{3.6328379605245733`*^9, 3.6328379680228453`*^9}, 
   3.6400997521096973`*^9, {3.640099965126772*^9, 3.6400999783512983`*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[TextData[StyleBox["Representation in dimension 2", "Subsection"]], \
"Subchapter",
 CellChangeTimes->{{3.6400999849594383`*^9, 3.640100043731721*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"X", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"a", ",", "b"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"c", ",", "d"}], "}"}]}], "}"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.640064701261663*^9, 3.64006470947823*^9}, {
  3.640099943197626*^9, 3.6400999555487432`*^9}, {3.64010004745383*^9, 
  3.6401000554691877`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Solve", "[", 
  RowBox[{"X", "\[Equal]", 
   RowBox[{"-", 
    RowBox[{"X", "\[ConjugateTranspose]"}]}]}], " ", "]"}]], "Input",
 CellChangeTimes->{{3.6400647182119503`*^9, 3.640064812375504*^9}, {
  3.6400651472548933`*^9, 3.640065167854665*^9}, {3.640065985540539*^9, 
  3.640065988806685*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"{", 
   RowBox[{"b", "\[Rule]", 
    RowBox[{"ConditionalExpression", "[", 
     RowBox[{
      RowBox[{"-", 
       RowBox[{"Conjugate", "[", "c", "]"}]}], ",", 
      RowBox[{
       RowBox[{
        RowBox[{"Re", "[", "a", "]"}], "\[Equal]", "0"}], "&&", 
       RowBox[{
        RowBox[{"Re", "[", "d", "]"}], "\[Equal]", "0"}]}]}], "]"}]}], "}"}], 
  "}"}]], "Output",
 CellChangeTimes->{{3.6400647701035433`*^9, 3.640064813176689*^9}, {
   3.6400651511310053`*^9, 3.640065168543947*^9}, 3.640065989468562*^9, 
   3.640099776378768*^9, 3.6400999576580343`*^9, 3.6401000577187557`*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"X", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
       RowBox[{"\[ImaginaryI]", " ", "a1"}], ",", " ", 
       RowBox[{"a3", "+", 
        RowBox[{"\[ImaginaryI]", " ", "a4"}]}]}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{
        RowBox[{"-", "a3"}], "+", 
        RowBox[{"\[ImaginaryI]", " ", "a4"}]}], ",", 
       RowBox[{"\[ImaginaryI]", " ", "a2"}]}], "}"}]}], "}"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.640064825819001*^9, 3.6400648273572817`*^9}, {
  3.640066077229075*^9, 3.6400661067080793`*^9}, {3.640099806547371*^9, 
  3.640099816611971*^9}}],

Cell["\<\
This basis of u(2) does not include the ladder operators, because they belong \
to u(2)\[TensorProduct]C\
\>", "Text",
 CellChangeTimes->{{3.640097902358058*^9, 3.6400979410870647`*^9}, {
  3.640097993044524*^9, 3.640098006449314*^9}, {3.640099764623579*^9, 
  3.640099767743772*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"H1", "=", 
   RowBox[{"\[ImaginaryI]", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{"1", ",", "0"}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{"0", ",", "0"}], "}"}]}], "}"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"H2", "=", 
   RowBox[{"\[ImaginaryI]", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{"0", ",", "0"}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{"0", ",", "1"}], "}"}]}], "}"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"X1", "=", 
   RowBox[{"\[ImaginaryI]", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{"0", ",", 
        RowBox[{"-", "\[ImaginaryI]"}]}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{"\[ImaginaryI]", ",", "0"}], "}"}]}], "}"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"X2", "=", 
   RowBox[{"\[ImaginaryI]", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{"0", ",", "1"}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{"1", ",", "0"}], "}"}]}], "}"}]}]}], ";"}]}], "Input",
 CellChangeTimes->{{3.6328379701727247`*^9, 3.632837981317235*^9}, {
  3.632838084458744*^9, 3.6328381195889263`*^9}, {3.640066111013255*^9, 
  3.640066126839333*^9}, {3.6400663060880947`*^9, 3.640066372013953*^9}, {
  3.640067669804543*^9, 3.6400676919545507`*^9}, {3.6400684697424717`*^9, 
  3.6400684734759407`*^9}, {3.640073562658107*^9, 3.6400735784810753`*^9}, {
  3.6400742593207808`*^9, 3.6400742810198927`*^9}, {3.640099843324444*^9, 
  3.640099869890861*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"Basis", "=", 
   RowBox[{"Association", "[", 
    RowBox[{
     RowBox[{"\"\<H1\>\"", "\[Rule]", "H1"}], ",", 
     RowBox[{"\"\<H2\>\"", "\[Rule]", "H2"}], ",", 
     RowBox[{"\"\<X1\>\"", "\[Rule]", "X1"}], ",", 
     RowBox[{"\"\<X2\>\"", "->", "X2"}]}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.632838139272867*^9, 3.632838149313095*^9}, {
  3.639209823534992*^9, 3.639209867171883*^9}, {3.640066118482027*^9, 
  3.6400661222876387`*^9}, {3.640067709833683*^9, 3.640067715410573*^9}, {
  3.640099882396696*^9, 3.640099889924*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Map", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"MatrixForm", "[", "#", "]"}], "&"}], ",", 
   RowBox[{"Values", "@", "Basis"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6401153613234253`*^9, 3.640115375993359*^9}, {
  3.6401154710928793`*^9, 3.640115477428605*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"\[ImaginaryI]", "0"},
       {"0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0"},
       {"0", "\[ImaginaryI]"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "1"},
       {
        RowBox[{"-", "1"}], "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "\[ImaginaryI]"},
       {"\[ImaginaryI]", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]]}], "}"}]], "Output",
 CellChangeTimes->{{3.640115378041587*^9, 3.640115407159669*^9}, 
   3.6401154783426647`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"multiplicationTable", "[", "Basis", "]"}], "//", 
  "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.639209872804213*^9, 3.639209884252281*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"0", "0", "\<\"X2\"\>", 
      RowBox[{"-", "\<\"X1\"\>"}]},
     {"0", "0", 
      RowBox[{"-", "\<\"X2\"\>"}], "\<\"X1\"\>"},
     {
      RowBox[{"-", "\<\"X2\"\>"}], "\<\"X2\"\>", "0", 
      RowBox[{
       RowBox[{"2", " ", "\<\"H1\"\>"}], "-", 
       RowBox[{"2", " ", "\<\"H2\"\>"}]}]},
     {"\<\"X1\"\>", 
      RowBox[{"-", "\<\"X1\"\>"}], 
      RowBox[{
       RowBox[{
        RowBox[{"-", "2"}], " ", "\<\"H1\"\>"}], "+", 
       RowBox[{"2", " ", "\<\"H2\"\>"}]}], "0"}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{
  3.6392098849674883`*^9, 3.639411080501409*^9, {3.640067709339044*^9, 
   3.640067717769781*^9}, {3.640068492451262*^9, 3.6400685167507963`*^9}, {
   3.6400742665154867`*^9, 3.640074283704368*^9}, 3.640099217439185*^9, 
   3.640099892463479*^9, 3.640100066113735*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Map", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"MatrixForm", "@", 
     RowBox[{"adjoint", "[", 
      RowBox[{"#", ",", "Basis"}], "]"}]}], "&"}], ",", 
   RowBox[{"Values", "@", "Basis"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6394110862769947`*^9, 3.639411132326569*^9}, {
  3.640071295389167*^9, 3.6400713192052393`*^9}, {3.640071411316827*^9, 
  3.640071422080323*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0", "0"},
       {"0", "0", "0", "0"},
       {"0", "0", "0", 
        RowBox[{"-", "1"}]},
       {"0", "0", "1", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0", "0"},
       {"0", "0", "0", "0"},
       {"0", "0", "0", "1"},
       {"0", "0", 
        RowBox[{"-", "1"}], "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0", 
        FractionBox["1", 
         SqrtBox["2"]]},
       {"0", "0", "0", 
        RowBox[{"-", 
         FractionBox["1", 
          SqrtBox["2"]]}]},
       {"0", "0", "0", "0"},
       {
        RowBox[{"-", "1"}], "1", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", 
        RowBox[{"-", 
         FractionBox["1", 
          SqrtBox["2"]]}], "0"},
       {"0", "0", 
        FractionBox["1", 
         SqrtBox["2"]], "0"},
       {"1", 
        RowBox[{"-", "1"}], "0", "0"},
       {"0", "0", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]]}], "}"}]], "Output",
 CellChangeTimes->{{3.6394110974709053`*^9, 3.639411132898808*^9}, 
   3.640071320988021*^9, 3.640071423010681*^9, 3.640099219058502*^9, 
   3.640100067908806*^9}]
}, Open  ]]
}, Open  ]],

Cell[CellGroupData[{

Cell[TextData[StyleBox["Representation in dimension 3", "Subsection"]], \
"Subchapter",
 CellChangeTimes->{{3.640100078320415*^9, 3.640100084106773*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"X", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"a", ",", "b", ",", "c"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"d", ",", "e", ",", "f"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"g", ",", "h", ",", "i"}], "}"}]}], "}"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.640100103743279*^9, 3.640100115166336*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Solve", "[", 
  RowBox[{"X", "\[Equal]", 
   RowBox[{"-", 
    RowBox[{"X", "\[ConjugateTranspose]"}]}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6401001223957863`*^9, 3.640100137286009*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"{", 
   RowBox[{
    RowBox[{"b", "\[Rule]", 
     RowBox[{"ConditionalExpression", "[", 
      RowBox[{
       RowBox[{"-", 
        RowBox[{"Conjugate", "[", "d", "]"}]}], ",", 
       RowBox[{
        RowBox[{
         RowBox[{"Re", "[", "a", "]"}], "\[Equal]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "e", "]"}], "\[Equal]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "i", "]"}], "\[Equal]", "0"}]}]}], "]"}]}], ",", 
    RowBox[{"c", "\[Rule]", 
     RowBox[{"ConditionalExpression", "[", 
      RowBox[{
       RowBox[{"-", 
        RowBox[{"Conjugate", "[", "g", "]"}]}], ",", 
       RowBox[{
        RowBox[{
         RowBox[{"Re", "[", "a", "]"}], "\[Equal]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "e", "]"}], "\[Equal]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "i", "]"}], "\[Equal]", "0"}]}]}], "]"}]}], ",", 
    RowBox[{"f", "\[Rule]", 
     RowBox[{"ConditionalExpression", "[", 
      RowBox[{
       RowBox[{"-", 
        RowBox[{"Conjugate", "[", "h", "]"}]}], ",", 
       RowBox[{
        RowBox[{
         RowBox[{"Re", "[", "a", "]"}], "\[Equal]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "e", "]"}], "\[Equal]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "i", "]"}], "\[Equal]", "0"}]}]}], "]"}]}]}], 
   "}"}], "}"}]], "Output",
 CellChangeTimes->{3.6401001386864777`*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"X", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
       RowBox[{"\[ImaginaryI]", " ", "a1"}], " ", ",", " ", 
       RowBox[{"a4", "+", 
        RowBox[{"\[ImaginaryI]", " ", "a5"}]}], ",", " ", 
       RowBox[{"a6", "+", 
        RowBox[{"\[ImaginaryI]", " ", "a7"}]}]}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{
        RowBox[{"-", "a4"}], "+", 
        RowBox[{"\[ImaginaryI]", " ", "a5"}]}], ",", " ", 
       RowBox[{"\[ImaginaryI]", " ", "a2"}], ",", " ", 
       RowBox[{"a8", "+", 
        RowBox[{"\[ImaginaryI]", " ", "a9"}]}]}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{
        RowBox[{"-", "a6"}], "+", 
        RowBox[{"\[ImaginaryI]", " ", "a7"}]}], ",", 
       RowBox[{
        RowBox[{"-", "a8"}], "+", 
        RowBox[{"\[ImaginaryI]", " ", "a9"}]}], ",", 
       RowBox[{"\[ImaginaryI]", " ", "a3"}]}], "}"}]}], "}"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.640100141439084*^9, 3.6401001424248447`*^9}, {
  3.640100770457006*^9, 3.640100832166196*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplify", "[", 
  RowBox[{
   RowBox[{"X", "\[Equal]", 
    RowBox[{"-", 
     RowBox[{"X", "\[ConjugateTranspose]"}]}]}], ",", 
   RowBox[{"Assumptions", "\[Rule]", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{
       "a1", ",", "a2", ",", "a3", ",", "a4", ",", "a5", ",", "a6", ",", "a7",
         ",", "a8", ",", "a9"}], "}"}], "\[Element]", " ", "Reals"}], 
     "}"}]}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6401008468130074`*^9, 3.640100917641114*^9}}],

Cell[BoxData["True"], "Output",
 CellChangeTimes->{
  3.640100863471724*^9, {3.6401009082553577`*^9, 3.640100918565785*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"CharacteristicPolynomial", "[", 
  RowBox[{
   RowBox[{"2", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{"0", ",", "a3", ",", 
        RowBox[{"-", "a2"}]}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"-", "a3"}], ",", "0", ",", "a1"}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{"a2", ",", 
        RowBox[{"-", "a1"}], ",", "0"}], "}"}]}], "}"}]}], ",", "\[Lambda]"}],
   "]"}]], "Input",
 CellChangeTimes->{{3.6328512759508963`*^9, 3.632851298022006*^9}, {
  3.632851364869005*^9, 3.6328514117301273`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"-", "4"}], " ", 
   SuperscriptBox["a1", "2"], " ", "\[Lambda]"}], "-", 
  RowBox[{"4", " ", 
   SuperscriptBox["a2", "2"], " ", "\[Lambda]"}], "-", 
  RowBox[{"4", " ", 
   SuperscriptBox["a3", "2"], " ", "\[Lambda]"}], "-", 
  SuperscriptBox["\[Lambda]", "3"]}]], "Output",
 CellChangeTimes->{3.6328514133873863`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"X1", ".", "X1"}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.633153297654379*^9, 3.6331533111302767`*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{"-", "1"}], "0"},
     {"0", 
      RowBox[{"-", "1"}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.6331533038685083`*^9, 3.633153312157201*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"X2", ".", "X2"}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.6331533290318403`*^9, 3.63315333449012*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{"-", "1"}], "0"},
     {"0", 
      RowBox[{"-", "1"}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.633153334994479*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"X3", ".", "X3"}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.633153280300564*^9, 3.633153285205126*^9}, {
  3.6331533376920147`*^9, 3.6331533424578867`*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{"-", "1"}], "0"},
     {"0", 
      RowBox[{"-", "1"}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.6331533428722973`*^9}]
}, Open  ]],

Cell[TextData[StyleBox["The algebra sl(2,R)", "Section"]], "Text",
 CellChangeTimes->{{3.6331516232529697`*^9, 3.633151650444355*^9}, {
  3.639782971809059*^9, 3.6397829735147*^9}, {3.639783034320932*^9, 
  3.639783037777298*^9}, {3.6515158723182*^9, 3.6515159063233213`*^9}, {
  3.651515945077216*^9, 3.651515956116996*^9}, {3.651516603055258*^9, 
  3.651516603277349*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"$Assumptions", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
       RowBox[{"\[Phi]", "[", "x", "]"}], ",", 
       RowBox[{"\[Sigma]", "[", "x", "]"}]}], "}"}], "\[Element]", "Reals"}], 
    "}"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.651995268005131*^9, 3.651995293422925*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"H", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"1", ",", "0"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", 
       RowBox[{"-", "1"}]}], "}"}]}], "}"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E1", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"0", ",", "1"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "0"}], "}"}]}], "}"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E2", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"0", ",", "0"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"1", ",", "0"}], "}"}]}], "}"}]}], ";"}]}], "Input",
 CellChangeTimes->{{3.6331516553784533`*^9, 3.633151692243968*^9}, {
  3.651513077559743*^9, 3.651513088448621*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"basis", "=", 
   RowBox[{"Association", "[", 
    RowBox[{
     RowBox[{"\"\<H\>\"", "\[Rule]", "H"}], ",", 
     RowBox[{"\"\<E1\>\"", "\[Rule]", "E1"}], ",", 
     RowBox[{"\"\<E2\>\"", "\[Rule]", "E2"}]}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.633151697115305*^9, 3.63315171347051*^9}, {
  3.6515130632470922`*^9, 3.651513116239325*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"multiplicationTable", "[", "basis", "]"}], "//", 
  "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.6515132113120823`*^9, 3.651513217307785*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"0", 
      RowBox[{"2", " ", "\<\"E1\"\>"}], 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"E2\"\>"}]},
     {
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"E1\"\>"}], "0", "\<\"H\"\>"},
     {
      RowBox[{"2", " ", "\<\"E2\"\>"}], 
      RowBox[{"-", "\<\"H\"\>"}], "0"}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.651513218622838*^9, 3.6518097675028353`*^9, 
  3.6519952378865213`*^9, 3.651995296921009*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"MatrixForm", "[", 
  RowBox[{"V", "=", 
   RowBox[{"Simplify", "[", 
    RowBox[{
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"\[Phi]", "[", "x", "]"}], "H"}], "]"}], ".", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{"2", 
       RowBox[{"\[Sigma]", "[", "x", "]"}], "E1"}], "]"}]}], "]"}]}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.651995231595252*^9, 3.65199526416078*^9}, {
   3.6519953079820547`*^9, 3.651995341360977*^9}, {3.6519954747886353`*^9, 
   3.6519954944580393`*^9}, 3.6520147765931807`*^9}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"\[Phi]", "[", "x", "]"}]], 
      RowBox[{"2", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"\[Phi]", "[", "x", "]"}]], " ", 
       RowBox[{"\[Sigma]", "[", "x", "]"}]}]},
     {"0", 
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"-", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.651995322367062*^9, 3.651995341761518*^9}, {
   3.651995483100183*^9, 3.6519954948946953`*^9}, 3.652014779409067*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"MatrixForm", "[", 
  RowBox[{"M", "=", 
   RowBox[{"Simplify", "[", 
    RowBox[{
     RowBox[{"V", "\[Transpose]"}], ".", "V"}], "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.651995446676405*^9, 3.651995460807477*^9}, {
  3.651995506190958*^9, 3.651995509553028*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]], 
      RowBox[{"2", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"\[Sigma]", "[", "x", "]"}]}]},
     {
      RowBox[{"2", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"\[Sigma]", "[", "x", "]"}]}], 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{
         RowBox[{"-", "2"}], " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], "+", 
       RowBox[{"4", " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"2", " ", 
          RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
        SuperscriptBox[
         RowBox[{"\[Sigma]", "[", "x", "]"}], "2"]}]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.6519955104782333`*^9, 3.652014781134994*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"Minv", "=", 
   RowBox[{"Simplify", "@", 
    RowBox[{"Inverse", "[", "M", "]"}]}]}], ";"}]], "Input",
 CellChangeTimes->{{3.651995605287714*^9, 3.651995642430689*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  SubscriptBox["\[PartialD]", "x"], "Minv"}]], "Input",
 CellChangeTimes->{{3.651995671207869*^9, 3.651995674618074*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      RowBox[{"8", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"\[Sigma]", "[", "x", "]"}], " ", 
       RowBox[{
        SuperscriptBox["\[Sigma]", "\[Prime]",
         MultilineFunction->None], "[", "x", "]"}]}], "-", 
      RowBox[{"2", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{
         RowBox[{"-", "2"}], " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{
        SuperscriptBox["\[Phi]", "\[Prime]",
         MultilineFunction->None], "[", "x", "]"}]}], "+", 
      RowBox[{"8", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       SuperscriptBox[
        RowBox[{"\[Sigma]", "[", "x", "]"}], "2"], " ", 
       RowBox[{
        SuperscriptBox["\[Phi]", "\[Prime]",
         MultilineFunction->None], "[", "x", "]"}]}]}], ",", 
     RowBox[{
      RowBox[{
       RowBox[{"-", "2"}], " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{
        SuperscriptBox["\[Sigma]", "\[Prime]",
         MultilineFunction->None], "[", "x", "]"}]}], "-", 
      RowBox[{"4", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"\[Sigma]", "[", "x", "]"}], " ", 
       RowBox[{
        SuperscriptBox["\[Phi]", "\[Prime]",
         MultilineFunction->None], "[", "x", "]"}]}]}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      RowBox[{
       RowBox[{"-", "2"}], " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{
        SuperscriptBox["\[Sigma]", "\[Prime]",
         MultilineFunction->None], "[", "x", "]"}]}], "-", 
      RowBox[{"4", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"\[Sigma]", "[", "x", "]"}], " ", 
       RowBox[{
        SuperscriptBox["\[Phi]", "\[Prime]",
         MultilineFunction->None], "[", "x", "]"}]}]}], ",", 
     RowBox[{"2", " ", 
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
      RowBox[{
       SuperscriptBox["\[Phi]", "\[Prime]",
        MultilineFunction->None], "[", "x", "]"}]}]}], "}"}]}], 
  "}"}]], "Output",
 CellChangeTimes->{3.651995675196896*^9, 3.652014783469449*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"-", 
    FractionBox["1", "4"]}], 
   RowBox[{"Tr", "[", 
    RowBox[{
     RowBox[{
      SubscriptBox["\[PartialD]", "x"], "M"}], ".", 
     RowBox[{
      SubscriptBox["\[PartialD]", "x"], "Minv"}]}], "]"}]}], "//", 
  "Simplify"}]], "Input",
 CellChangeTimes->{{3.651995522908469*^9, 3.651995658476068*^9}, {
   3.651996059780278*^9, 3.651996066498921*^9}, {3.651996114157345*^9, 
   3.6519961873950787`*^9}, 3.651996235694037*^9}],

Cell[BoxData[
 RowBox[{"2", " ", 
  RowBox[{"(", 
   RowBox[{
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"4", " ", 
       RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
     SuperscriptBox[
      RowBox[{
       SuperscriptBox["\[Sigma]", "\[Prime]",
        MultilineFunction->None], "[", "x", "]"}], "2"]}], "+", 
    SuperscriptBox[
     RowBox[{
      SuperscriptBox["\[Phi]", "\[Prime]",
       MultilineFunction->None], "[", "x", "]"}], "2"]}], ")"}]}]], "Output",
 CellChangeTimes->{{3.651995589792247*^9, 3.6519956598618526`*^9}, 
   3.651996067672244*^9, {3.651996122876585*^9, 3.6519961879889107`*^9}, 
   3.651996236206477*^9, 3.652014784719987*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell["The algebra so(2,1)", "Section",
 CellChangeTimes->{{3.6516479479605017`*^9, 3.651647977287549*^9}, {
  3.651648023807736*^9, 3.6516480327845573`*^9}, {3.6516481277393923`*^9, 
  3.651648131723423*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"H", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"0", ",", "1", ",", "0"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"-", "1"}], ",", "0", ",", "0"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", "0"}], "}"}]}], "}"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E1", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", "1"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", "0"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"1", ",", "0", ",", "0"}], "}"}]}], "}"}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E2", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", "0"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", "1"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "1", ",", "0"}], "}"}]}], "}"}]}], ";"}]}], "Input",
 CellChangeTimes->{{3.6516481338081284`*^9, 3.651648139538959*^9}, {
  3.651648207819172*^9, 3.651648249886325*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"basis", "=", 
   RowBox[{"Association", "[", 
    RowBox[{
     RowBox[{"\"\<H\>\"", "\[Rule]", "H"}], ",", 
     RowBox[{"\"\<E1\>\"", "\[Rule]", "E1"}], ",", 
     RowBox[{"\"\<E2\>\"", "\[Rule]", "E2"}]}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{
  3.651647980735383*^9, {3.651648256413261*^9, 3.651648282578216*^9}}],

Cell["This basis is for the algebra appearing in Giulini", "Text",
 CellChangeTimes->{{3.65166705614501*^9, 3.651667066097227*^9}, {
  3.65166712824191*^9, 3.651667137057785*^9}}],

Cell[BoxData[
 RowBox[{"With", "[", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"\[Eta]", "=", 
     RowBox[{"DiagonalMatrix", "[", 
      RowBox[{"{", 
       RowBox[{"1", ",", "1", ",", 
        RowBox[{"-", "1"}]}], "}"}], "]"}]}], "}"}], ",", 
   RowBox[{
    RowBox[{"basis", "=", 
     RowBox[{"Association", "[", 
      RowBox[{
       RowBox[{"\"\<H\>\"", "\[Rule]", 
        RowBox[{"H", ".", "\[Eta]"}]}], ",", 
       RowBox[{"\"\<E1\>\"", "\[Rule]", 
        RowBox[{"E1", ".", "\[Eta]"}]}], ",", 
       RowBox[{"\"\<E2\>\"", "\[Rule]", 
        RowBox[{"E2", ".", "\[Eta]"}]}]}], "]"}]}], ";"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.651666416892714*^9, 3.651666453895784*^9}, {
   3.651666909790649*^9, 3.651666952931452*^9}, {3.651667002369732*^9, 
   3.651667027880845*^9}, {3.651667340315858*^9, 3.651667343674665*^9}, {
   3.65166771261029*^9, 3.6516677398008413`*^9}, {3.651668418809409*^9, 
   3.651668447334526*^9}, {3.651668631456592*^9, 3.651668633911085*^9}, 
   3.6516710740675592`*^9, {3.651671104738669*^9, 3.651671127431714*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Map", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"MatrixForm", "[", "#", "]"}], "&"}], ",", 
   RowBox[{"Values", "@", "basis"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.651650220082184*^9, 3.65165023329469*^9}, {
  3.651650271508877*^9, 3.651650273995038*^9}, {3.6516503124305964`*^9, 
  3.651650386710495*^9}, {3.651667031740872*^9, 3.651667035738016*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "1", "0"},
       {
        RowBox[{"-", "1"}], "0", "0"},
       {"0", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "1"},
       {"0", "0", "0"},
       {"1", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0"},
       {"0", "0", "1"},
       {"0", "1", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]]}], "}"}]], "Output",
 CellChangeTimes->{
  3.6516502336728077`*^9, 3.65165027441851*^9, 3.6516503143811607`*^9, 
   3.65165038716531*^9, 3.651667036792617*^9, 3.651667347127246*^9, {
   3.6516677063476267`*^9, 3.651667741690605*^9}, {3.651668431694694*^9, 
   3.6516684503859167`*^9}, 3.6516686354199047`*^9, 3.651669185601225*^9, 
   3.651669233522788*^9, 3.6516710658283243`*^9, {3.651671110834202*^9, 
   3.6516711286956177`*^9}, 3.6516743675418587`*^9, 3.651809779365451*^9, 
   3.651816413140389*^9, 3.651821824397056*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"multiplicationTable", "[", "basis", "]"}], "//", 
  "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.651648277200149*^9, 3.651648293841982*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"0", 
      RowBox[{"-", "\<\"E2\"\>"}], "\<\"E1\"\>"},
     {"\<\"E2\"\>", "0", "\<\"H\"\>"},
     {
      RowBox[{"-", "\<\"E1\"\>"}], 
      RowBox[{"-", "\<\"H\"\>"}], "0"}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.651648289545521*^9, 3.651648294666774*^9}, 
   3.651667046995386*^9, 3.6516673502539377`*^9, {3.651667709076819*^9, 
   3.651667744313689*^9}, 3.651668453318488*^9, 3.651668637499267*^9, 
   3.651669188401843*^9, 3.651669236569788*^9, 3.651671168418407*^9, 
   3.651674378878883*^9, 3.6518097867135773`*^9, 3.65181641467955*^9, 
   3.651821825796393*^9}]
}, Open  ]],

Cell[TextData[StyleBox["The algebra so(2,1)\[TensorProduct]C=so(3,C)", \
"Section"]], "Text",
 CellChangeTimes->{{3.6356722918788567`*^9, 3.635672300542289*^9}, {
  3.651516605941505*^9, 3.651516609853251*^9}, {3.6515490864195137`*^9, 
  3.651549092557446*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"X", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"a", ",", "b", ",", "c"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"f", ",", "d", ",", "e"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"g", ",", "h", ",", "i"}], "}"}]}], "}"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.635672401152568*^9, 3.635672415297915*^9}, {
  3.6515255488050737`*^9, 3.6515255847502413`*^9}, {3.6515257336068773`*^9, 
  3.6515257336765747`*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"H", "=", 
   RowBox[{
    RowBox[{"-", "I"}], 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{"0", ",", "1", ",", "0"}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"-", "1"}], ",", "0", ",", "0"}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{"0", ",", "0", ",", "0"}], "}"}]}], "}"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E1", "=", 
   RowBox[{"-", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{"0", ",", "0", ",", "1"}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{"0", ",", "0", ",", "I"}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"-", "1"}], ",", 
        RowBox[{"-", "I"}], ",", "0"}], "}"}]}], "}"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E2", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", "1"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", 
       RowBox[{"-", "I"}]}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"-", "1"}], ",", "I", ",", "0"}], "}"}]}], "}"}]}], 
  ";"}]}], "Input",
 CellChangeTimes->{{3.6356918123864202`*^9, 3.635691857273514*^9}, {
   3.6515179223443336`*^9, 3.65151794248582*^9}, {3.651520338395713*^9, 
   3.65152040350661*^9}, 3.65152064595184*^9, {3.651520843721348*^9, 
   3.651520854172873*^9}, {3.6515213817124643`*^9, 3.6515213838670683`*^9}, {
   3.651521652643282*^9, 3.651521685697151*^9}, {3.6515218407573147`*^9, 
   3.651521848842371*^9}, {3.651522676587719*^9, 3.651522702631154*^9}, {
   3.651523759725793*^9, 3.651523784400485*^9}, {3.6515245059828663`*^9, 
   3.6515245381718407`*^9}, {3.6515245953518133`*^9, 3.651524632236053*^9}, {
   3.651524880986623*^9, 3.651524899688895*^9}, {3.6515250084146338`*^9, 
   3.651525055861128*^9}, 3.651525162215603*^9, 3.651526264536764*^9}],

Cell[BoxData[
 RowBox[{
  RowBox[{"basis", "=", 
   RowBox[{"Association", "[", 
    RowBox[{
     RowBox[{"\"\<H\>\"", "\[Rule]", " ", "H"}], ",", 
     RowBox[{"\"\<E1\>\"", "\[Rule]", " ", "E1"}], ",", 
     RowBox[{"\"\<E2\>\"", "\[Rule]", " ", "E2"}]}], "]"}]}], ";"}]], "Input",\

 CellChangeTimes->{{3.636099431056162*^9, 3.636099441250222*^9}, {
   3.6403194107580433`*^9, 3.6403194277729807`*^9}, {3.65147631997089*^9, 
   3.6514763201140738`*^9}, 3.651524841023138*^9}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"multiplicationTable", "[", "basis", "]"}], "//", 
  "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.651476323832055*^9, 3.651476338894762*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"0", "\<\"E1\"\>", 
      RowBox[{"-", "\<\"E2\"\>"}]},
     {
      RowBox[{"-", "\<\"E1\"\>"}], "0", 
      RowBox[{"2", " ", "\<\"H\"\>"}]},
     {"\<\"E2\"\>", 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"H\"\>"}], "0"}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.6514763330776052`*^9, 3.6514763393117237`*^9}, 
   3.651517948638525*^9, {3.651520370366789*^9, 3.651520405773531*^9}, 
   3.651520648673758*^9, 3.651520857018518*^9, 3.6515213861290703`*^9, {
   3.6515216891776543`*^9, 3.65152171189752*^9}, 3.6515218508694897`*^9, 
   3.6515227052449703`*^9, 3.6515237880080557`*^9, 3.651524540358016*^9, {
   3.651524605195644*^9, 3.651524634585676*^9}, 3.651524844451099*^9, {
   3.651525036449016*^9, 3.6515250588507032`*^9}, 3.651525164478868*^9, 
   3.651526291724786*^9, 3.651547473897481*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"X", ".", 
   RowBox[{"DiagonalMatrix", "[", 
    RowBox[{"{", 
     RowBox[{"1", ",", "1", ",", 
      RowBox[{"-", "1"}]}], "}"}], "]"}]}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.635672302100031*^9, 3.635672417731124*^9}, 
   3.6403194395913982`*^9}],

Cell[BoxData[
 TagBox[
  RowBox[{"X", ".", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"1", ",", "0", ",", "0"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "1", ",", "0"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", 
       RowBox[{"-", "1"}]}], "}"}]}], "}"}]}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.6356723592564898`*^9, 3.635672380599936*^9}, 
   3.635672418341576*^9, {3.6403194418455267`*^9, 3.640319449133408*^9}, 
   3.651476241097845*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"DiagonalMatrix", "[", 
    RowBox[{"{", 
     RowBox[{"1", ",", "1", ",", 
      RowBox[{"-", "1"}]}], "}"}], "]"}], ".", 
   RowBox[{"X", "\[Transpose]"}]}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.6356724226601257`*^9, 3.635672444422896*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"a", "f", "g"},
     {"b", "d", "h"},
     {
      RowBox[{"-", "c"}], 
      RowBox[{"-", "e"}], 
      RowBox[{"a", "+", "d"}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.635672445475472*^9, 3.640319454594372*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"sol", "=", 
  RowBox[{"Flatten", "[", 
   RowBox[{"Solve", "[", 
    RowBox[{
     RowBox[{"%5", "+", "%6"}], "\[Equal]", "0"}], "]"}], "]"}]}]], "Input",
 CellChangeTimes->{{3.6356724591354723`*^9, 3.635672518289287*^9}, {
  3.6356725641502943`*^9, 3.635672569049799*^9}, {3.635672785900404*^9, 
  3.635672788365374*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"a", "\[Rule]", "0"}], ",", 
   RowBox[{"d", "\[Rule]", "0"}], ",", 
   RowBox[{"f", "\[Rule]", 
    RowBox[{"-", "b"}]}], ",", 
   RowBox[{"g", "\[Rule]", "c"}], ",", 
   RowBox[{"h", "\[Rule]", "e"}]}], "}"}]], "Output",
 CellChangeTimes->{{3.635672464238555*^9, 3.635672518921414*^9}, {
   3.635672565721808*^9, 3.6356725694978533`*^9}, 3.635672789034925*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"X", "=", 
  RowBox[{"X", "/.", "sol"}]}]], "Input",
 CellChangeTimes->{{3.6356725734064493`*^9, 3.635672577844884*^9}, {
  3.635672821041689*^9, 3.635672824849938*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"0", ",", "b", ",", "c"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"-", "b"}], ",", "0", ",", "e"}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{"c", ",", "e", ",", "0"}], "}"}]}], "}"}]], "Output",
 CellChangeTimes->{3.6356725793043413`*^9, 3.635672792510153*^9, 
  3.6356728264931583`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"X", ".", 
    RowBox[{"DiagonalMatrix", "[", 
     RowBox[{"{", 
      RowBox[{"1", ",", "1", ",", 
       RowBox[{"-", "1"}]}], "}"}], "]"}]}], " ", "+", " ", 
   RowBox[{
    RowBox[{"DiagonalMatrix", "[", 
     RowBox[{"{", 
      RowBox[{"1", ",", "1", ",", 
       RowBox[{"-", "1"}]}], "}"}], "]"}], ".", 
    RowBox[{"X", "\[Transpose]"}]}]}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.635672829728362*^9, 3.635672885836309*^9}, {
  3.6356729216358967`*^9, 3.635672923413085*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{"2", " ", "a"}], 
      RowBox[{"b", "+", "f"}], 
      RowBox[{
       RowBox[{"-", "c"}], "+", "g"}]},
     {
      RowBox[{"b", "+", "f"}], 
      RowBox[{"2", " ", "d"}], 
      RowBox[{
       RowBox[{"-", "e"}], "+", "h"}]},
     {
      RowBox[{
       RowBox[{"-", "c"}], "+", "g"}], 
      RowBox[{
       RowBox[{"-", "e"}], "+", "h"}], 
      RowBox[{
       RowBox[{"2", " ", "a"}], "+", 
       RowBox[{"2", " ", "d"}]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{
  3.635672830377798*^9, {3.6356728657146063`*^9, 3.63567288684832*^9}, 
   3.635672924252035*^9, 3.640319463456441*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Map", "[", 
  RowBox[{"MatrixForm", ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"MatrixExp", "[", 
      RowBox[{"a", " ", "H"}], "]"}], ",", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{"b", " ", "E1"}], "]"}], ",", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{"c", " ", "E2"}], "]"}]}], "}"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.651555271016259*^9, 3.651555392514292*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {
        RowBox[{"Cosh", "[", "a", "]"}], 
        RowBox[{
         RowBox[{"-", "\[ImaginaryI]"}], " ", 
         RowBox[{"Sinh", "[", "a", "]"}]}], "0"},
       {
        RowBox[{"\[ImaginaryI]", " ", 
         RowBox[{"Sinh", "[", "a", "]"}]}], 
        RowBox[{"Cosh", "[", "a", "]"}], "0"},
       {"0", "0", "1"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {
        RowBox[{"1", "-", 
         FractionBox[
          SuperscriptBox["b", "2"], "2"]}], 
        RowBox[{"-", 
         FractionBox[
          RowBox[{"\[ImaginaryI]", " ", 
           SuperscriptBox["b", "2"]}], "2"]}], 
        RowBox[{"-", "b"}]},
       {
        RowBox[{"-", 
         FractionBox[
          RowBox[{"\[ImaginaryI]", " ", 
           SuperscriptBox["b", "2"]}], "2"]}], 
        RowBox[{"1", "+", 
         FractionBox[
          SuperscriptBox["b", "2"], "2"]}], 
        RowBox[{
         RowBox[{"-", "\[ImaginaryI]"}], " ", "b"}]},
       {"b", 
        RowBox[{"\[ImaginaryI]", " ", "b"}], "1"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {
        RowBox[{"1", "-", 
         FractionBox[
          SuperscriptBox["c", "2"], "2"]}], 
        FractionBox[
         RowBox[{"\[ImaginaryI]", " ", 
          SuperscriptBox["c", "2"]}], "2"], "c"},
       {
        FractionBox[
         RowBox[{"\[ImaginaryI]", " ", 
          SuperscriptBox["c", "2"]}], "2"], 
        RowBox[{"1", "+", 
         FractionBox[
          SuperscriptBox["c", "2"], "2"]}], 
        RowBox[{
         RowBox[{"-", "\[ImaginaryI]"}], " ", "c"}]},
       {
        RowBox[{"-", "c"}], 
        RowBox[{"\[ImaginaryI]", " ", "c"}], "1"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]]}], "}"}]], "Output",
 CellChangeTimes->{{3.651555275588583*^9, 3.6515553370159607`*^9}, {
  3.651555369385838*^9, 3.651555393028001*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"V", "=", 
  RowBox[{
   RowBox[{
    RowBox[{"MatrixExp", "[", 
     RowBox[{"I", " ", 
      RowBox[{"\[Phi]", "[", "x", "]"}], "H"}], "]"}], ".", 
    RowBox[{"MatrixExp", "[", " ", 
     RowBox[{"I", " ", 
      RowBox[{"\[Sigma]", "[", "x", "]"}], "E1"}], "]"}]}], "//", 
   "FullSimplify"}]}]], "Input",
 CellChangeTimes->{{3.651498985168405*^9, 3.6514990053884373`*^9}, {
   3.6515270642264338`*^9, 3.651527106333062*^9}, {3.6515509457227573`*^9, 
   3.6515509511216993`*^9}, {3.651551101330212*^9, 3.651551102189138*^9}, {
   3.65155160567729*^9, 3.651551605806406*^9}, 3.651551669244397*^9, {
   3.651552306183779*^9, 3.6515523064224052`*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      RowBox[{"Cos", "[", 
       RowBox[{"\[Phi]", "[", "x", "]"}], "]"}], "+", 
      RowBox[{
       FractionBox["1", "2"], " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"\[ImaginaryI]", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       SuperscriptBox[
        RowBox[{"\[Sigma]", "[", "x", "]"}], "2"]}]}], ",", 
     RowBox[{
      RowBox[{"Sin", "[", 
       RowBox[{"\[Phi]", "[", "x", "]"}], "]"}], "+", 
      RowBox[{
       FractionBox["1", "2"], " ", "\[ImaginaryI]", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"\[ImaginaryI]", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       SuperscriptBox[
        RowBox[{"\[Sigma]", "[", "x", "]"}], "2"]}]}], ",", 
     RowBox[{
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         RowBox[{"-", "\[ImaginaryI]"}], " ", 
         RowBox[{"Cos", "[", 
          RowBox[{"\[Phi]", "[", "x", "]"}], "]"}]}], "+", 
        RowBox[{"Sin", "[", 
         RowBox[{"\[Phi]", "[", "x", "]"}], "]"}]}], ")"}], " ", 
      RowBox[{"\[Sigma]", "[", "x", "]"}]}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      RowBox[{"-", 
       RowBox[{"Sin", "[", 
        RowBox[{"\[Phi]", "[", "x", "]"}], "]"}]}], "+", 
      RowBox[{
       FractionBox["1", "2"], " ", "\[ImaginaryI]", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"\[ImaginaryI]", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       SuperscriptBox[
        RowBox[{"\[Sigma]", "[", "x", "]"}], "2"]}]}], ",", 
     RowBox[{
      RowBox[{"Cos", "[", 
       RowBox[{"\[Phi]", "[", "x", "]"}], "]"}], "-", 
      RowBox[{
       FractionBox["1", "2"], " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"\[ImaginaryI]", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       SuperscriptBox[
        RowBox[{"\[Sigma]", "[", "x", "]"}], "2"]}]}], ",", 
     RowBox[{
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"\[ImaginaryI]", " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
      RowBox[{"\[Sigma]", "[", "x", "]"}]}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"\[ImaginaryI]", " ", 
      RowBox[{"\[Sigma]", "[", "x", "]"}]}], ",", 
     RowBox[{"-", 
      RowBox[{"\[Sigma]", "[", "x", "]"}]}], ",", "1"}], "}"}]}], 
  "}"}]], "Output",
 CellChangeTimes->{
  3.651527067012298*^9, {3.651527101871108*^9, 3.651527107858466*^9}, 
   3.651550987852788*^9, {3.651551102883339*^9, 3.651551108813883*^9}, 
   3.651551670230074*^9, 3.651552307041403*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"V", "=", 
   RowBox[{
    RowBox[{
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"\[Phi]", "[", "x", "]"}], " ", "E1"}], "]"}], ".", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"\[Sigma]", "[", "x", "]"}], " ", "E2"}], "]"}]}], "//", 
    "FullSimplify"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.635691878866173*^9, 3.635691892548253*^9}, {
   3.6356919855182343`*^9, 3.635692030668792*^9}, {3.635692376724019*^9, 
   3.6356923821889*^9}, 3.635694146069214*^9, 3.635694324782206*^9, {
   3.635694808439307*^9, 3.635694815009678*^9}, {3.6356948506596003`*^9, 
   3.6356948577592688`*^9}, {3.635750529756138*^9, 3.6357505327520514`*^9}, {
   3.635753013657605*^9, 3.6357530347390423`*^9}, {3.635753103089807*^9, 
   3.635753108612718*^9}, {3.6361032138229847`*^9, 3.636103218469016*^9}, {
   3.636103255774856*^9, 3.636103260106536*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"V", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.6357505141184397`*^9, 3.6357505161042747`*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{
       RowBox[{"Cos", "[", 
        RowBox[{"\[Phi]", "[", "x", "]"}], "]"}], "+", 
       RowBox[{
        FractionBox["1", "2"], " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
        SuperscriptBox[
         RowBox[{"\[Sigma]", "[", "x", "]"}], "2"]}]}], 
      RowBox[{
       RowBox[{"Sin", "[", 
        RowBox[{"\[Phi]", "[", "x", "]"}], "]"}], "+", 
       RowBox[{
        FractionBox["1", "2"], " ", "\[ImaginaryI]", " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
        SuperscriptBox[
         RowBox[{"\[Sigma]", "[", "x", "]"}], "2"]}]}], 
      RowBox[{
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"-", "\[ImaginaryI]"}], " ", 
          RowBox[{"Cos", "[", 
           RowBox[{"\[Phi]", "[", "x", "]"}], "]"}]}], "+", 
         RowBox[{"Sin", "[", 
          RowBox[{"\[Phi]", "[", "x", "]"}], "]"}]}], ")"}], " ", 
       RowBox[{"\[Sigma]", "[", "x", "]"}]}]},
     {
      RowBox[{
       RowBox[{"-", 
        RowBox[{"Sin", "[", 
         RowBox[{"\[Phi]", "[", "x", "]"}], "]"}]}], "+", 
       RowBox[{
        FractionBox["1", "2"], " ", "\[ImaginaryI]", " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
        SuperscriptBox[
         RowBox[{"\[Sigma]", "[", "x", "]"}], "2"]}]}], 
      RowBox[{
       RowBox[{"Cos", "[", 
        RowBox[{"\[Phi]", "[", "x", "]"}], "]"}], "-", 
       RowBox[{
        FractionBox["1", "2"], " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
        SuperscriptBox[
         RowBox[{"\[Sigma]", "[", "x", "]"}], "2"]}]}], 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"\[ImaginaryI]", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"\[Sigma]", "[", "x", "]"}]}]},
     {
      RowBox[{"\[ImaginaryI]", " ", 
       RowBox[{"\[Sigma]", "[", "x", "]"}]}], 
      RowBox[{"-", 
       RowBox[{"\[Sigma]", "[", "x", "]"}]}], "1"}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.6357505167252283`*^9, 3.635750537321892*^9}, 
   3.63575303878535*^9, 3.6357531113323727`*^9, 3.636103221899873*^9, 
   3.6361032633553543`*^9, 3.640319491628372*^9, 3.651550992995782*^9, 
   3.651551110213971*^9, 3.651551673812859*^9, 3.651552312141008*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"M", "=", 
   RowBox[{
    RowBox[{
     RowBox[{"V", "\[Transpose]"}], ".", "V"}], "//", "FullSimplify"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.635692145701559*^9, 3.6356921461780987`*^9}, {
  3.6356922601165953`*^9, 3.635692286878355*^9}, {3.635692696644115*^9, 
  3.635692697267535*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"M", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.635692842224402*^9, 3.635692844874592*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"1", "0", "0"},
     {"0", "1", "0"},
     {"0", "0", "1"}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.635692845640853*^9, 3.635694155618926*^9, 
  3.6356948214839287`*^9, 3.635747414460506*^9, 3.6357474460297613`*^9, 
  3.635747537557639*^9, 3.6357505516697617`*^9, 3.6357530429278727`*^9, 
  3.635753114515812*^9, 3.635757989619568*^9, 3.636103225634691*^9, 
  3.636103265578765*^9, 3.6403194962665052`*^9, 3.6515271324857616`*^9, 
  3.65155100177703*^9, 3.6515511127945004`*^9, 3.65155167715212*^9, 
  3.651552314527532*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Tr", "[", 
   RowBox[{
    RowBox[{"D", "[", 
     RowBox[{"M", ",", "x"}], "]"}], ".", 
    RowBox[{"D", "[", 
     RowBox[{
      RowBox[{
       RowBox[{"Inverse", "[", "M", "]"}], "//", "FullSimplify"}], ",", "x"}],
      "]"}]}], "]"}], "//", "FullSimplify"}]], "Input",
 CellChangeTimes->{{3.6356927604350443`*^9, 3.635692792104063*^9}, {
  3.6356931329485826`*^9, 3.635693135619565*^9}, {3.635693167726983*^9, 
  3.635693202613831*^9}, {3.635757872707479*^9, 3.635757966810255*^9}, {
  3.6357579977151203`*^9, 3.635757998274523*^9}}],

Cell[BoxData["0"], "Output",
 CellChangeTimes->{
  3.6356931379207487`*^9, {3.6356931893089943`*^9, 3.6356932033258867`*^9}, 
   3.635694274332714*^9, 3.6356943381939983`*^9, 3.635694829959858*^9, 
   3.635694866541223*^9, 3.635747386091474*^9, 3.635747549464807*^9, 
   3.635753055756248*^9, 3.635753120533369*^9, 3.635756264028555*^9, 
   3.6357579106660852`*^9, 3.63575796874573*^9, 3.635758000216268*^9, {
   3.636103246715579*^9, 3.636103268907133*^9}, 3.640319502754472*^9, 
   3.651551007850339*^9}]
}, Open  ]],

Cell[TextData[StyleBox["Solvable Lie algebra parameterization of \
SL(2,R)/O(2)", "Section"]], "Text",
 CellChangeTimes->{{3.633423670579196*^9, 3.633423678108827*^9}, {
  3.636125503883772*^9, 3.636125513130014*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"$Assumptions", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"\[Tau]", ",", "\[Theta]"}], "}"}], "\[Element]", "Reals"}], 
    "}"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.65255248928936*^9, 3.6525525119903307`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"A", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
       RowBox[{"Cos", "[", "a", "]"}], ",", 
       RowBox[{"-", 
        RowBox[{"Sin", "[", "a", "]"}]}]}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"Sin", "[", "a", "]"}], ",", 
       RowBox[{"Cos", "[", "a", "]"}]}], "}"}]}], "}"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.652538563323752*^9, 3.652538580829156*^9}, {
  3.652541746644719*^9, 3.652541749654491*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"g", "=", 
   RowBox[{
    FractionBox["1", 
     RowBox[{"1", "+", 
      SuperscriptBox["x1", "2"], "+", 
      SuperscriptBox["x2", "2"]}]], 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{
        RowBox[{"1", "+", 
         SuperscriptBox["x2", "2"]}], ",", 
        RowBox[{
         RowBox[{"-", "x1"}], " ", "x2"}]}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{
         RowBox[{"-", "x1"}], " ", "x2"}], ",", 
        RowBox[{"1", "+", 
         SuperscriptBox["x1", "2"]}]}], "}"}]}], "}"}]}]}], ";"}]], "Input",
 CellChangeTimes->{{3.6525386783759604`*^9, 3.652538693782857*^9}, {
  3.652538889012718*^9, 3.6525388960340652`*^9}, {3.652539108086379*^9, 
  3.6525391099447002`*^9}, {3.6525412122983103`*^9, 3.652541223639789*^9}, {
  3.652553192402726*^9, 3.6525531952549963`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"(", 
   RowBox[{"A", ".", 
    RowBox[{"{", 
     RowBox[{"x1", ",", "x2"}], "}"}]}], ")"}], "[", 
  RowBox[{"[", "1", "]"}], "]"}]], "Input",
 CellChangeTimes->{{3.652538762507695*^9, 3.652538776120366*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"x1", " ", 
   RowBox[{"Cos", "[", "a", "]"}]}], "-", 
  RowBox[{"x2", " ", 
   RowBox[{"Sin", "[", "a", "]"}]}]}]], "Output",
 CellChangeTimes->{{3.652538767789365*^9, 3.652538776541312*^9}, 
   3.652538900922394*^9, 3.652539111636142*^9, 3.652541026647724*^9, {
   3.652541216625741*^9, 3.65254122492524*^9}, 3.652541752324751*^9, 
   3.6525531975024433`*^9, 3.652553275430711*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"With", "[", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"x", "=", 
     RowBox[{"A", ".", 
      RowBox[{"{", 
       RowBox[{"x1", ",", "x2"}], "}"}]}]}], "}"}], ",", " ", 
   RowBox[{"Simplify", "[", 
    RowBox[{
     RowBox[{"A", ".", "g", ".", 
      RowBox[{"A", "\[Transpose]"}]}], "\[Equal]", 
     RowBox[{"(", 
      RowBox[{"g", "/.", 
       RowBox[{"{", 
        RowBox[{
         RowBox[{"x1", "\[Rule]", 
          RowBox[{"x", "[", 
           RowBox[{"[", "1", "]"}], "]"}]}], ",", 
         RowBox[{"x2", "\[Rule]", 
          RowBox[{"x", "[", 
           RowBox[{"[", "2", "]"}], "]"}]}]}], "}"}]}], ")"}]}], "]"}]}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.652538597303423*^9, 3.6525387957404413`*^9}, {
  3.652538828821373*^9, 3.652538857403883*^9}, {3.652539041062799*^9, 
  3.652539045276718*^9}, {3.652540156845715*^9, 3.652540211861001*^9}, {
  3.6525411872436743`*^9, 3.652541189536969*^9}, {3.652553169986204*^9, 
  3.652553173658538*^9}, {3.6525532861928368`*^9, 3.652553297654909*^9}}],

Cell[BoxData["True"], "Output",
 CellChangeTimes->{{3.652540199040535*^9, 3.6525402129851837`*^9}, 
   3.65254103589049*^9, {3.652541206602619*^9, 3.652541225541123*^9}, 
   3.652541754588355*^9, {3.652553176344277*^9, 3.652553199900786*^9}, {
   3.6525532782488737`*^9, 3.6525532982628317`*^9}}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"Clear", "[", 
   RowBox[{"x1", ",", "x2", ",", "x0", ",", "dx1", ",", "dx2", ",", "dx0"}], 
   "]"}], ";"}]], "Input",
 CellChangeTimes->{{3.652553254843306*^9, 3.652553265964219*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"x1", "=", 
   RowBox[{
    RowBox[{"Sinh", "[", "\[Tau]", "]"}], " ", 
    RowBox[{"Cos", "[", "\[Theta]", "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"x2", "=", 
   RowBox[{
    RowBox[{"Sinh", "[", "\[Tau]", "]"}], 
    RowBox[{"Sin", "[", "\[Theta]", "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"x0", "=", 
   RowBox[{"Cosh", "[", "\[Tau]", "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"dx1", "=", 
   RowBox[{
    RowBox[{
     RowBox[{"Cosh", "[", "\[Tau]", "]"}], 
     RowBox[{"Cos", "[", "\[Theta]", "]"}], "d\[Tau]"}], "-", 
    RowBox[{
     RowBox[{"Sinh", "[", "\[Tau]", "]"}], 
     RowBox[{"Sin", "[", "\[Theta]", "]"}], "d\[Theta]"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"dx2", "=", 
   RowBox[{
    RowBox[{
     RowBox[{"Cosh", "[", "\[Tau]", "]"}], 
     RowBox[{"Sin", "[", "\[Theta]", "]"}], "d\[Tau]"}], "+", 
    RowBox[{
     RowBox[{"Sinh", "[", "\[Tau]", "]"}], 
     RowBox[{"Cos", "[", "\[Theta]", "]"}], "d\[Theta]"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"dx0", "=", 
   RowBox[{
    RowBox[{"Sinh", "[", "\[Tau]", "]"}], "d\[Tau]"}]}], ";"}]}], "Input",
 CellChangeTimes->{{3.6525516232168427`*^9, 3.652551662977707*^9}, {
  3.65255217279605*^9, 3.652552250924138*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{
    FractionBox["1", 
     RowBox[{"1", "+", 
      SuperscriptBox["x1", "2"], "+", 
      SuperscriptBox["x2", "2"]}]], 
    RowBox[{"(", 
     RowBox[{
      RowBox[{
       RowBox[{"(", 
        RowBox[{"1", "+", 
         SuperscriptBox["x2", "2"]}], ")"}], 
       SuperscriptBox[
        RowBox[{"(", "dx1", ")"}], "2"]}], "+", 
      RowBox[{
       RowBox[{"(", 
        RowBox[{"1", "+", 
         SuperscriptBox["x1", "2"]}], ")"}], 
       SuperscriptBox[
        RowBox[{"(", "dx2", ")"}], "2"]}], "-", 
      RowBox[{"2", "x1", " ", "x2", " ", "dx1", " ", "dx2"}]}], ")"}]}], "//",
    "Simplify"}], "//", "TrigExpand"}]], "Input",
 CellChangeTimes->{{3.65255149605805*^9, 3.6525515085645227`*^9}, {
  3.652551730706417*^9, 3.652551764535791*^9}, {3.6525520276758757`*^9, 
  3.652552154581649*^9}, {3.6525522567664137`*^9, 3.652552317657855*^9}, {
  3.652552412497534*^9, 3.652552412719151*^9}, {3.652552468892603*^9, 
  3.6525524695853243`*^9}, {3.652552540636736*^9, 3.652552559662181*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"-", 
   FractionBox[
    SuperscriptBox["d\[Theta]", "2"], "2"]}], "+", 
  SuperscriptBox["d\[Tau]", "2"], "+", 
  RowBox[{
   FractionBox["1", "2"], " ", 
   SuperscriptBox["d\[Theta]", "2"], " ", 
   SuperscriptBox[
    RowBox[{"Cosh", "[", "\[Tau]", "]"}], "2"]}], "+", 
  RowBox[{
   FractionBox["1", "2"], " ", 
   SuperscriptBox["d\[Theta]", "2"], " ", 
   SuperscriptBox[
    RowBox[{"Sinh", "[", "\[Tau]", "]"}], "2"]}]}]], "Output",
 CellChangeTimes->{{3.652552302378039*^9, 3.652552320316944*^9}, 
   3.652552413348701*^9, 3.6525524705024233`*^9, {3.652552516808393*^9, 
   3.6525525600843573`*^9}}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"V", "=", 
   RowBox[{
    RowBox[{
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"\[Phi]", "[", "x", "]"}], "X1"}], "]"}], ".", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"\[Chi]", "[", "x", "]"}], "X2"}], "]"}]}], "//", 
    "FullSimplify"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.636125501687297*^9, 3.636125521460135*^9}, {
  3.636126849691019*^9, 3.636126855623846*^9}, {3.63612688906284*^9, 
  3.636126928799436*^9}, {3.636127074283506*^9, 3.636127075699852*^9}, {
  3.642414810001964*^9, 3.642414815995636*^9}, {3.642414853281901*^9, 
  3.64241486504767*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"V", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.636127071127288*^9, 3.6361270814816732`*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"\[Phi]", "[", "x", "]"}]], 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"\[Phi]", "[", "x", "]"}]], " ", 
       RowBox[{"\[Chi]", "[", "x", "]"}]}]},
     {"0", 
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"-", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.636127071572384*^9, 3.636127082008029*^9}, {
   3.6424147706528273`*^9, 3.6424147827169523`*^9}, 3.6424148195436583`*^9, 
   3.64241486717675*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"M", "=", 
   RowBox[{
    RowBox[{
     RowBox[{"V", "\[Transpose]"}], ".", "V"}], "//", "FullSimplify"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.636127102882348*^9, 3.636127125953137*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"M", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.636127129342271*^9, 3.636127131932612*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]], 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"\[Chi]", "[", "x", "]"}]}]},
     {
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"\[Chi]", "[", "x", "]"}]}], 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{
         RowBox[{"-", "2"}], " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], "+", 
       RowBox[{
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"2", " ", 
          RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
        SuperscriptBox[
         RowBox[{"\[Chi]", "[", "x", "]"}], "2"]}]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.636127132944229*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Tr", "[", 
   RowBox[{
    RowBox[{"D", "[", 
     RowBox[{"M", ",", "x"}], "]"}], ".", 
    RowBox[{"D", "[", 
     RowBox[{
      RowBox[{"FullSimplify", "[", 
       RowBox[{"Inverse", "[", "M", "]"}], "]"}], ",", "x"}], "]"}]}], "]"}], 
  "//", "FullSimplify"}]], "Input",
 CellChangeTimes->{{3.636127162747656*^9, 3.636127169692573*^9}, {
  3.636127207414769*^9, 3.636127246760625*^9}, {3.636127454476763*^9, 
  3.636127458344174*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"-", "2"}], " ", 
  RowBox[{"(", 
   RowBox[{
    RowBox[{"4", " ", 
     SuperscriptBox[
      RowBox[{
       SuperscriptBox["\[Phi]", "\[Prime]",
        MultilineFunction->None], "[", "x", "]"}], "2"]}], "+", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"4", " ", 
       RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
     SuperscriptBox[
      RowBox[{
       SuperscriptBox["\[Chi]", "\[Prime]",
        MultilineFunction->None], "[", "x", "]"}], "2"]}]}], 
   ")"}]}]], "Output",
 CellChangeTimes->{{3.636127238669578*^9, 3.636127247922921*^9}, 
   3.636127459203371*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"V", "=", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{
        SuperscriptBox["E", 
         FractionBox["\[Phi]", "2"]], ",", 
        RowBox[{"\[Chi]", " ", 
         SuperscriptBox["E", 
          FractionBox["\[Phi]", "2"]]}]}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{"0", ",", 
        SuperscriptBox["E", 
         RowBox[{"-", 
          FractionBox["\[Phi]", "2"]}]]}], "}"}]}], "}"}]}], " ", ";"}], " ", 
  
  RowBox[{"(*", 
   RowBox[{"Coset", " ", "representative"}], "*)"}]}]], "Input",
 CellChangeTimes->{{3.633423610080635*^9, 3.6334236598155527`*^9}, {
  3.633424516159398*^9, 3.6334245273260193`*^9}, {3.633424635880616*^9, 
  3.6334247812625303`*^9}, {3.633424880185307*^9, 3.6334248858631363`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"K", "=", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{
        RowBox[{"Cos", "[", "\[Theta]", "]"}], ",", 
        RowBox[{"-", 
         RowBox[{"Sin", "[", "\[Theta]", "]"}]}]}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"Sin", "[", "\[Theta]", "]"}], ",", 
        RowBox[{"Cos", "[", "\[Theta]", "]"}]}], "}"}]}], "}"}]}], ";"}], " ", 
  RowBox[{"(*", 
   RowBox[{
    RowBox[{"Element", " ", "of", " ", "O", 
     RowBox[{"(", "2", ")"}]}], ",", " ", 
    RowBox[{"the", " ", "compact", " ", "subgroup"}]}], "*)"}]}]], "Input",
 CellChangeTimes->{{3.6334249189714317`*^9, 3.633425044070518*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"\[CapitalLambda]", " ", "=", " ", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"a", ",", "b"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"c", ",", "d"}], "}"}]}], "}"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.633423697410081*^9, 3.633423719088381*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"K", ".", "V", ".", "\[CapitalLambda]"}], "//", "MatrixForm", " ", 
  RowBox[{"(*", 
   RowBox[{"Element", " ", "of", " ", "SL", 
    RowBox[{"(", 
     RowBox[{"2", ",", "R"}], ")"}]}], "*)"}]}]], "Input",
 CellChangeTimes->{{3.633423722098049*^9, 3.633423729459209*^9}, {
  3.633425047703596*^9, 3.633425048037485*^9}, {3.6334250966884403`*^9, 
  3.633425106894081*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{
       RowBox[{"a", " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"\[Phi]", "/", "2"}]], " ", 
        RowBox[{"Cos", "[", "\[Theta]", "]"}]}], "+", 
       RowBox[{"c", " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox["\[ExponentialE]", 
            RowBox[{"\[Phi]", "/", "2"}]], " ", "\[Chi]", " ", 
           RowBox[{"Cos", "[", "\[Theta]", "]"}]}], "-", 
          RowBox[{
           SuperscriptBox["\[ExponentialE]", 
            RowBox[{
             RowBox[{"-", "\[Phi]"}], "/", "2"}]], " ", 
           RowBox[{"Sin", "[", "\[Theta]", "]"}]}]}], ")"}]}]}], 
      RowBox[{
       RowBox[{"b", " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"\[Phi]", "/", "2"}]], " ", 
        RowBox[{"Cos", "[", "\[Theta]", "]"}]}], "+", 
       RowBox[{"d", " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox["\[ExponentialE]", 
            RowBox[{"\[Phi]", "/", "2"}]], " ", "\[Chi]", " ", 
           RowBox[{"Cos", "[", "\[Theta]", "]"}]}], "-", 
          RowBox[{
           SuperscriptBox["\[ExponentialE]", 
            RowBox[{
             RowBox[{"-", "\[Phi]"}], "/", "2"}]], " ", 
           RowBox[{"Sin", "[", "\[Theta]", "]"}]}]}], ")"}]}]}]},
     {
      RowBox[{
       RowBox[{"a", " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"\[Phi]", "/", "2"}]], " ", 
        RowBox[{"Sin", "[", "\[Theta]", "]"}]}], "+", 
       RowBox[{"c", " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox["\[ExponentialE]", 
            RowBox[{
             RowBox[{"-", "\[Phi]"}], "/", "2"}]], " ", 
           RowBox[{"Cos", "[", "\[Theta]", "]"}]}], "+", 
          RowBox[{
           SuperscriptBox["\[ExponentialE]", 
            RowBox[{"\[Phi]", "/", "2"}]], " ", "\[Chi]", " ", 
           RowBox[{"Sin", "[", "\[Theta]", "]"}]}]}], ")"}]}]}], 
      RowBox[{
       RowBox[{"b", " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"\[Phi]", "/", "2"}]], " ", 
        RowBox[{"Sin", "[", "\[Theta]", "]"}]}], "+", 
       RowBox[{"d", " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           SuperscriptBox["\[ExponentialE]", 
            RowBox[{
             RowBox[{"-", "\[Phi]"}], "/", "2"}]], " ", 
           RowBox[{"Cos", "[", "\[Theta]", "]"}]}], "+", 
          RowBox[{
           SuperscriptBox["\[ExponentialE]", 
            RowBox[{"\[Phi]", "/", "2"}]], " ", "\[Chi]", " ", 
           RowBox[{"Sin", "[", "\[Theta]", "]"}]}]}], ")"}]}]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.6334237301344967`*^9, 3.633424890135227*^9, 
  3.63342504890711*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Det", "[", 
   RowBox[{"K", ".", "V", ".", "\[CapitalLambda]"}], "]"}], "//", 
  "Simplify"}]], "Input",
 CellChangeTimes->{{3.6334254499707003`*^9, 3.6334254675412483`*^9}, {
  3.633425498996502*^9, 3.633425500617456*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"-", "b"}], " ", "c"}], "+", 
  RowBox[{"a", " ", "d"}]}]], "Output",
 CellChangeTimes->{3.633425468418026*^9, 3.633425501330558*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"V", ".", "\[CapitalLambda]"}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.6334255775377817`*^9, 3.633425625029331*^9}, {
  3.633425765314569*^9, 3.63342576602809*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{
       RowBox[{"a", " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"\[Phi]", "/", "2"}]]}], "+", 
       RowBox[{"c", " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"\[Phi]", "/", "2"}]], " ", "\[Chi]"}]}], 
      RowBox[{
       RowBox[{"b", " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"\[Phi]", "/", "2"}]]}], "+", 
       RowBox[{"d", " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"\[Phi]", "/", "2"}]], " ", "\[Chi]"}]}]},
     {
      RowBox[{"c", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{
         RowBox[{"-", "\[Phi]"}], "/", "2"}]]}], 
      RowBox[{"d", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{
         RowBox[{"-", "\[Phi]"}], "/", "2"}]]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.6334255886721697`*^9, 3.63342562615765*^9, 
  3.6334257666394033`*^9}]
}, Open  ]],

Cell[TextData[StyleBox["su(2,1)/s(u(2)\[TensorProduct]u(1))", "Section"]], \
"Text",
 CellChangeTimes->{{3.637563688787925*^9, 3.637563734665514*^9}, {
  3.638040060741776*^9, 3.638040063571631*^9}}],

Cell["The group:", "Text",
 CellChangeTimes->{{3.638040082008223*^9, 3.6380400843504143`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"X", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"a", ",", "b", ",", "c"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"d", ",", "e", ",", "f"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"g", ",", "h", ",", "i"}], "}"}]}], "}"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.63756375724888*^9, 3.6375637972237587`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Solve", "[", 
  RowBox[{
   RowBox[{"X", ".", 
    RowBox[{"DiagonalMatrix", "[", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"-", "1"}], ",", "1", ",", "1"}], "}"}], "]"}]}], "\[Equal]", 
   RowBox[{"-", 
    RowBox[{
     RowBox[{"DiagonalMatrix", "[", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"-", "1"}], ",", "1", ",", "1"}], "}"}], "]"}], ".", 
     RowBox[{"X", "\[ConjugateTranspose]"}]}]}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6375638020141153`*^9, 3.637563922284116*^9}, 
   3.637563976349154*^9}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"{", 
   RowBox[{
    RowBox[{"b", "\[Rule]", 
     RowBox[{"ConditionalExpression", "[", 
      RowBox[{
       RowBox[{"Conjugate", "[", "d", "]"}], ",", 
       RowBox[{
        RowBox[{
         RowBox[{"Re", "[", "a", "]"}], "\[Equal]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "e", "]"}], "\[Equal]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "i", "]"}], "\[Equal]", "0"}]}]}], "]"}]}], ",", 
    RowBox[{"c", "\[Rule]", 
     RowBox[{"ConditionalExpression", "[", 
      RowBox[{
       RowBox[{"Conjugate", "[", "g", "]"}], ",", 
       RowBox[{
        RowBox[{
         RowBox[{"Re", "[", "a", "]"}], "\[Equal]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "e", "]"}], "\[Equal]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "i", "]"}], "\[Equal]", "0"}]}]}], "]"}]}], ",", 
    RowBox[{"f", "\[Rule]", 
     RowBox[{"ConditionalExpression", "[", 
      RowBox[{
       RowBox[{"-", 
        RowBox[{"Conjugate", "[", "h", "]"}]}], ",", 
       RowBox[{
        RowBox[{
         RowBox[{"Re", "[", "a", "]"}], "\[Equal]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "e", "]"}], "\[Equal]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "i", "]"}], "\[Equal]", "0"}]}]}], "]"}]}]}], 
   "}"}], "}"}]], "Output",
 CellChangeTimes->{3.637563923765819*^9, 3.637563977486868*^9}]
}, Open  ]],

Cell[TextData[StyleBox["The algebra:", "Subsection"]], "Text",
 CellChangeTimes->{{3.6380400885749893`*^9, 3.638040093683565*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"X", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"a", ",", "b", ",", "c"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"b", "\[Conjugate]"}], ",", "e", ",", "f"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"c", "\[Conjugate]"}], ",", 
       RowBox[{"-", 
        RowBox[{"f", "\[Conjugate]"}]}], ",", 
       RowBox[{
        RowBox[{"-", "a"}], "-", "e"}]}], "}"}]}], "}"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.639783122713893*^9, 3.639783173493197*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"X", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.639783175813363*^9, 3.639783177452379*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"a", "b", "c"},
     {
      RowBox[{"Conjugate", "[", "b", "]"}], "e", "f"},
     {
      RowBox[{"Conjugate", "[", "c", "]"}], 
      RowBox[{"-", 
       RowBox[{"Conjugate", "[", "f", "]"}]}], 
      RowBox[{
       RowBox[{"-", "a"}], "-", "e"}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.63978317802721*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Simplify", "[", 
   RowBox[{
    RowBox[{
     RowBox[{"X", ".", 
      RowBox[{"DiagonalMatrix", "[", 
       RowBox[{"{", 
        RowBox[{
         RowBox[{"-", "1"}], ",", "1", ",", "1"}], "}"}], "]"}]}], " ", "+", 
     " ", 
     RowBox[{
      RowBox[{"DiagonalMatrix", "[", 
       RowBox[{"{", 
        RowBox[{
         RowBox[{"-", "1"}], ",", "1", ",", "1"}], "}"}], "]"}], ".", 
      RowBox[{"X", "\[ConjugateTranspose]"}]}]}], ",", 
    RowBox[{"Assumptions", "\[Rule]", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"{", 
        RowBox[{"a", ",", "e"}], "}"}], "\[Element]", "Reals"}], "}"}]}]}], 
   "]"}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.6397831942318563`*^9, 3.63978329241243*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{
       RowBox[{"-", "2"}], " ", "a"}], "0", "0"},
     {"0", 
      RowBox[{"2", " ", "e"}], "0"},
     {"0", "0", 
      RowBox[{
       RowBox[{"-", "2"}], " ", 
       RowBox[{"(", 
        RowBox[{"a", "+", "e"}], ")"}]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{
  3.639783239143857*^9, {3.639783285580237*^9, 3.639783293235517*^9}}]
}, Open  ]],

Cell["My calculations for the usual metric:", "Text",
 CellChangeTimes->{{3.6398994470172367`*^9, 3.639899454790753*^9}, {
  3.640064541009605*^9, 3.64006457668228*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"A", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
       RowBox[{"\[ImaginaryI]", " ", "a1"}], ",", " ", 
       RowBox[{"a3", "+", 
        RowBox[{"\[ImaginaryI]", " ", "a4"}]}], ",", 
       RowBox[{"a5", "+", 
        RowBox[{"\[ImaginaryI]", " ", "a6"}]}]}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{
        RowBox[{"-", "a3"}], "+", 
        RowBox[{"\[ImaginaryI]", " ", "a4"}]}], ",", " ", 
       RowBox[{"\[ImaginaryI]", " ", "a2"}], ",", " ", 
       RowBox[{"a7", " ", "+", " ", 
        RowBox[{"\[ImaginaryI]", " ", "a8"}]}]}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"a5", "-", 
        RowBox[{"\[ImaginaryI]", " ", "a6"}]}], ",", " ", 
       RowBox[{"a7", "-", 
        RowBox[{"\[ImaginaryI]", " ", "a8"}]}], ",", 
       RowBox[{
        RowBox[{
         RowBox[{"-", "\[ImaginaryI]"}], " ", "a1"}], "-", 
        RowBox[{"\[ImaginaryI]", " ", "a2"}]}]}], "}"}]}], "}"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.639784477895843*^9, 3.639784480509412*^9}, {
  3.6398974149849157`*^9, 3.639897415945368*^9}, {3.6398980378342447`*^9, 
  3.6398981276964283`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"A", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.639898133273184*^9, 3.639898141839711*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{"\[ImaginaryI]", " ", "a1"}], 
      RowBox[{"a3", "+", 
       RowBox[{"\[ImaginaryI]", " ", "a4"}]}], 
      RowBox[{"a5", "+", 
       RowBox[{"\[ImaginaryI]", " ", "a6"}]}]},
     {
      RowBox[{
       RowBox[{"-", "a3"}], "+", 
       RowBox[{"\[ImaginaryI]", " ", "a4"}]}], 
      RowBox[{"\[ImaginaryI]", " ", "a2"}], 
      RowBox[{"a7", "+", 
       RowBox[{"\[ImaginaryI]", " ", "a8"}]}]},
     {
      RowBox[{"a5", "-", 
       RowBox[{"\[ImaginaryI]", " ", "a6"}]}], 
      RowBox[{"a7", "-", 
       RowBox[{"\[ImaginaryI]", " ", "a8"}]}], 
      RowBox[{
       RowBox[{
        RowBox[{"-", "\[ImaginaryI]"}], " ", "a1"}], "-", 
       RowBox[{"\[ImaginaryI]", " ", "a2"}]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.639898163790471*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplify", "[", 
  RowBox[{
   RowBox[{
    RowBox[{
     RowBox[{"DiagonalMatrix", "[", 
      RowBox[{"{", 
       RowBox[{"1", ",", "1", ",", 
        RowBox[{"-", "1"}]}], "}"}], "]"}], ".", "A", ".", 
     RowBox[{"DiagonalMatrix", "[", 
      RowBox[{"{", 
       RowBox[{"1", ",", "1", ",", 
        RowBox[{"-", "1"}]}], "}"}], "]"}]}], "\[Equal]", 
    RowBox[{"-", 
     RowBox[{"A", "\[ConjugateTranspose]"}]}]}], ",", 
   RowBox[{"Assumptions", "\[Rule]", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{
       "a1", ",", "a2", ",", "a3", ",", "a4", ",", "a5", ",", "a6", ",", "a7",
         ",", "a8"}], "}"}], " ", "\[Element]", " ", "Reals"}], "}"}]}]}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.639898184265671*^9, 3.6398982949197474`*^9}}],

Cell[BoxData["True"], "Output",
 CellChangeTimes->{{3.639898209483852*^9, 3.639898238917036*^9}, 
   3.6398982982550583`*^9}]
}, Open  ]],

Cell["Hornlund\[CloseCurlyQuote]s:", "Text",
 CellChangeTimes->{{3.639729271336422*^9, 3.639729277081382*^9}, {
  3.639899460565835*^9, 3.63989946486522*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"\[Eta]", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", "\[ImaginaryI]"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "1", ",", "0"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"-", "\[ImaginaryI]"}], ",", "0", ",", "0"}], "}"}]}], "}"}]}],
   ";"}]], "Input",
 CellChangeTimes->{{3.6399051689593687`*^9, 3.639905190325863*^9}}],

Cell["Gibbons\[CloseCurlyQuote]s:", "Text",
 CellChangeTimes->{{3.639982924435079*^9, 3.639982929692992*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"\[Eta]", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", 
       RowBox[{"-", "1"}]}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "1", ",", "0"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"-", "1"}], ",", "0", ",", "0"}], "}"}]}], "}"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.639905450819413*^9, 3.639905465521482*^9}}],

Cell["Check the signature", "Text",
 CellChangeTimes->{{3.640115799128089*^9, 3.6401158026089687`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Eigenvalues", "[", "\[Eta]", "]"}]], "Input",
 CellChangeTimes->{{3.640115786966447*^9, 3.64011579195114*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"-", "1"}], ",", "1", ",", "1"}], "}"}]], "Output",
 CellChangeTimes->{3.64011579437148*^9, 3.640319537606536*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"\[Eta]", ".", "\[Eta]"}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.639984923887178*^9, 3.639984931342211*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"1", "0", "0"},
     {"0", "1", "0"},
     {"0", "0", "1"}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.6399849323345327`*^9, 3.6399849467642193`*^9}, {
   3.639984984565536*^9, 3.6399849971640453`*^9}, 3.640319540751627*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"X", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"a", ",", "b", ",", "c"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"d", ",", "e", ",", "f"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"g", ",", "h", ",", "i"}], "}"}]}], "}"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.639987004652195*^9, 3.639987020619843*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Solve", "[", 
  RowBox[{"{", 
   RowBox[{
    RowBox[{
     RowBox[{"\[Eta]", ".", 
      RowBox[{"X", "\[ConjugateTranspose]"}], ".", "\[Eta]"}], "\[Equal]", 
     RowBox[{"-", "X"}]}], ",", " ", 
    RowBox[{
     RowBox[{"Tr", "[", "X", "]"}], "\[Equal]", "0"}]}], "}"}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.639987350465852*^9, 3.639987405564*^9}, {
  3.639987466634795*^9, 3.639987470286015*^9}, {3.640018566880731*^9, 
  3.640018581014551*^9}, {3.640115815478312*^9, 3.6401158405921392`*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"{", 
   RowBox[{
    RowBox[{"a", "\[Rule]", 
     RowBox[{"ConditionalExpression", "[", 
      RowBox[{
       RowBox[{"-", 
        RowBox[{"Conjugate", "[", "i", "]"}]}], ",", 
       RowBox[{
        RowBox[{
         RowBox[{"Re", "[", "c", "]"}], "\[Equal]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "g", "]"}], "\[Equal]", "0"}]}]}], "]"}]}], ",", 
    RowBox[{"b", "\[Rule]", 
     RowBox[{"ConditionalExpression", "[", 
      RowBox[{
       RowBox[{"Conjugate", "[", "f", "]"}], ",", 
       RowBox[{
        RowBox[{
         RowBox[{"Re", "[", "c", "]"}], "\[Equal]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "g", "]"}], "\[Equal]", "0"}]}]}], "]"}]}], ",", 
    RowBox[{"d", "\[Rule]", 
     RowBox[{"ConditionalExpression", "[", 
      RowBox[{
       RowBox[{"Conjugate", "[", "h", "]"}], ",", 
       RowBox[{
        RowBox[{
         RowBox[{"Re", "[", "c", "]"}], "\[Equal]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "g", "]"}], "\[Equal]", "0"}]}]}], "]"}]}], ",", 
    RowBox[{"e", "\[Rule]", 
     RowBox[{"ConditionalExpression", "[", 
      RowBox[{
       RowBox[{
        RowBox[{"-", "i"}], "+", 
        RowBox[{"Conjugate", "[", "i", "]"}]}], ",", 
       RowBox[{
        RowBox[{
         RowBox[{"Re", "[", "c", "]"}], "\[Equal]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "g", "]"}], "\[Equal]", "0"}]}]}], "]"}]}]}], 
   "}"}], "}"}]], "Output",
 CellChangeTimes->{3.639987407274016*^9, 3.639987474013997*^9, 
  3.640018589697242*^9, 3.6401158490431128`*^9, 3.640330042624756*^9}]
}, Open  ]],

Cell["And the result is:", "Text",
 CellChangeTimes->{{3.640019266269492*^9, 3.640019270526518*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"X", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
       RowBox[{"a3", "+", 
        RowBox[{"\[ImaginaryI]", " ", "a2"}]}], ",", 
       RowBox[{"a5", "+", 
        RowBox[{"\[ImaginaryI]", " ", "a6"}]}], ",", 
       RowBox[{"\[ImaginaryI]", " ", "a1"}]}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"a7", "+", 
        RowBox[{"\[ImaginaryI]", " ", "a8"}]}], ",", " ", 
       RowBox[{
        RowBox[{"-", "2"}], "\[ImaginaryI]", " ", "a2"}], ",", 
       RowBox[{"a5", "-", 
        RowBox[{"\[ImaginaryI]", " ", "a6"}]}]}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"\[ImaginaryI]", " ", "a3"}], ",", " ", 
       RowBox[{"a7", "-", 
        RowBox[{"\[ImaginaryI]", " ", "a8"}]}], ",", " ", 
       RowBox[{
        RowBox[{"-", "a3"}], "+", 
        RowBox[{"\[ImaginaryI]", " ", "a2"}]}]}], "}"}]}], "}"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.6400191491560926`*^9, 3.6400192551025553`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplify", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"\[Eta]", ".", 
     RowBox[{"X", "\[ConjugateTranspose]"}], ".", "\[Eta]"}], "\[Equal]", 
    RowBox[{"-", "X"}]}], ",", 
   RowBox[{"Assumptions", "\[Rule]", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{
       "a1", ",", "a2", ",", "a3", ",", "a4", ",", "a5", ",", "a6", ",", "a7",
         ",", "a8"}], "}"}], "\[Element]", " ", "Reals"}], "}"}]}]}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.640019276430694*^9, 3.640019354117955*^9}}],

Cell[BoxData["True"], "Output",
 CellChangeTimes->{{3.640019297968732*^9, 3.640019319875156*^9}, 
   3.640019355919853*^9, 3.640115916602581*^9}]
}, Open  ]],

Cell[BoxData[{
 RowBox[{
  RowBox[{"H1", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "1"}], "]"}], "-", 
    RowBox[{"e", "[", 
     RowBox[{"3", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"H2", "=", 
   RowBox[{"\[ImaginaryI]", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"e", "[", 
       RowBox[{"1", ",", "1"}], "]"}], "-", 
      RowBox[{"2", 
       RowBox[{"e", "[", 
        RowBox[{"2", ",", "2"}], "]"}]}], "+", 
      RowBox[{"e", "[", 
       RowBox[{"3", ",", "3"}], "]"}]}], ")"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E1", "=", 
   RowBox[{"\[ImaginaryI]", " ", 
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E2", "=", 
   RowBox[{"E1", "\[Transpose]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E3", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "2"}], "]"}], "+", 
    RowBox[{"e", "[", 
     RowBox[{"2", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E4", "=", 
   RowBox[{"E3", "\[Transpose]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E5", "=", 
   RowBox[{"\[ImaginaryI]", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"e", "[", 
       RowBox[{"1", ",", "2"}], "]"}], "-", 
      RowBox[{"e", "[", 
       RowBox[{"2", ",", "3"}], "]"}]}], ")"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E6", "=", 
   RowBox[{"E5", "\[Transpose]"}]}], ";"}]}], "Input",
 CellChangeTimes->{{3.6403306741597157`*^9, 3.6403307528299837`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"Basis", "=", 
   RowBox[{"Association", "[", 
    RowBox[{
     RowBox[{"\"\<H1\>\"", "\[Rule]", "H1"}], ",", 
     RowBox[{"\"\<H2\>\"", "\[Rule]", "H2"}], ",", 
     RowBox[{"\"\<E1\>\"", "\[Rule]", "E1"}], ",", 
     RowBox[{"\"\<E2\>\"", "\[Rule]", "E2"}], ",", 
     RowBox[{"\"\<E3\>\"", "\[Rule]", "E3"}], ",", 
     RowBox[{"\"\<E4\>\"", "\[Rule]", "E4"}], ",", 
     RowBox[{"\"\<E5\>\"", "\[Rule]", "E5"}], ",", 
     RowBox[{"\"\<E6\>\"", "\[Rule]", "E6"}]}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{3.640330785754545*^9}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Map", "[", 
  RowBox[{"MatrixForm", ",", 
   RowBox[{"Values", "@", "Basis"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.640330793745943*^9, 3.640330813958796*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"1", "0", "0"},
       {"0", "0", "0"},
       {"0", "0", 
        RowBox[{"-", "1"}]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"\[ImaginaryI]", "0", "0"},
       {"0", 
        RowBox[{
         RowBox[{"-", "2"}], " ", "\[ImaginaryI]"}], "0"},
       {"0", "0", "\[ImaginaryI]"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "\[ImaginaryI]"},
       {"0", "0", "0"},
       {"0", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0"},
       {"0", "0", "0"},
       {"\[ImaginaryI]", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "1", "0"},
       {"0", "0", "1"},
       {"0", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0"},
       {"1", "0", "0"},
       {"0", "1", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "\[ImaginaryI]", "0"},
       {"0", "0", 
        RowBox[{"-", "\[ImaginaryI]"}]},
       {"0", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0"},
       {"\[ImaginaryI]", "0", "0"},
       {"0", 
        RowBox[{"-", "\[ImaginaryI]"}], "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]]}], "}"}]], "Output",
 CellChangeTimes->{{3.640330805041394*^9, 3.640330814753455*^9}, 
   3.641730154625918*^9, 3.6418863999421797`*^9, 3.642404167531075*^9, 
   3.6425765707960377`*^9, 3.642735497393084*^9, 3.642881150053194*^9, 
   3.642903510888987*^9, 3.64615567792934*^9, 3.64623013663385*^9, 
   3.646243635676723*^9, 3.6462817889118233`*^9, 3.646305914162088*^9, 
   3.646321747794998*^9, 3.646483461236464*^9, 3.646543451324182*^9, 
   3.647237215906654*^9}]
}, Open  ]],

Cell["A coset representative of the solvable algebra", "Text",
 CellChangeTimes->{{3.6403308346173267`*^9, 3.640330845715185*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"$Assumptions", "=", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{
       RowBox[{"{", 
        RowBox[{
         RowBox[{"\[Phi]", "[", "x", "]"}], ",", 
         RowBox[{"\[Phi]1", "[", "x", "]"}], ",", 
         RowBox[{"\[Sigma]", "[", "x", "]"}], ",", 
         RowBox[{"\[Sigma]1", "[", "x", "]"}], ",", 
         RowBox[{"\[Chi]", "[", "x", "]"}], ",", 
         RowBox[{"\[Chi]1", "[", "x", "]"}], ",", 
         RowBox[{"\[Psi]", "[", "x", "]"}], ",", 
         RowBox[{"\[Psi]1", "[", "x", "]"}], ",", "B0", ",", "n", ",", 
         "\[Alpha]", ",", "a", ",", "a1", ",", "a2", ",", "a3", ",", "a4", 
         ",", "a5", ",", "a6", ",", "a7", ",", "a8"}], "}"}], "\[Element]", 
       " ", "Reals"}], " ", "&&", 
      RowBox[{
       RowBox[{"(", 
        RowBox[{
         RowBox[{"-", 
          RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], "-", 
         SuperscriptBox[
          RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"]}], ")"}], ">", 
       "0"}]}], "}"}]}], ";"}], 
  RowBox[{"(*", 
   RowBox[{
    RowBox[{
     RowBox[{"Cannot", " ", "use", " ", "\[CurlyEpsilon]"}], "+", 
     RowBox[{"\[CurlyEpsilon]", "\[Conjugate]"}]}], ">", 
    RowBox[{
    "0", " ", "here", " ", "because", " ", "of", " ", "Mathematica", " ", 
     RowBox[{"intricacies", "!"}]}]}], " ", "*)"}]}]], "Input",
 CellChangeTimes->{{3.641730337142291*^9, 3.641730368066155*^9}, {
  3.641732926249441*^9, 3.6417329267160673`*^9}, {3.641734537313184*^9, 
  3.641734539679654*^9}, {3.6417517955356092`*^9, 3.641751798762177*^9}, {
  3.6425123598806868`*^9, 3.642512383419774*^9}, {3.642734457119437*^9, 
  3.6427344785247183`*^9}, {3.6427617389843903`*^9, 3.642761747942602*^9}, {
  3.64276193595566*^9, 3.642761938344692*^9}, {3.642762957380164*^9, 
  3.642763030958128*^9}, {3.642763078295472*^9, 3.642763084014859*^9}, {
  3.642764332877623*^9, 3.642764361764104*^9}, {3.642769940478964*^9, 
  3.6427699420506783`*^9}, {3.642769984786425*^9, 3.642770020997943*^9}, {
  3.642881373684596*^9, 3.6428813751522207`*^9}, {3.642881448717679*^9, 
  3.642881448853764*^9}, {3.642907279519068*^9, 3.6429072809206944`*^9}, {
  3.646314077492819*^9, 3.6463141094284487`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Simplify", "[", 
   RowBox[{
    RowBox[{"\[CurlyEpsilon]", "\[Conjugate]"}], ",", 
    RowBox[{"Assumptions", "\[Rule]", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{
        RowBox[{"(", 
         RowBox[{"\[CurlyEpsilon]", "+", 
          RowBox[{"\[CurlyEpsilon]", "\[Conjugate]"}]}], ")"}], ">", "0"}], "&&", 
       RowBox[{"\[CurlyEpsilon]", "\[Element]", "Complexes"}]}], "}"}]}]}], 
   "]"}], " ", 
  RowBox[{"(*", 
   RowBox[{
    RowBox[{"This", " ", "is", " ", "wrong"}], ",", " ", 
    RowBox[{
    "because", " ", "everything", " ", "in", " ", "inequalities", " ", "is", 
     " ", "treated", " ", "as", " ", 
     RowBox[{"real", "!"}]}]}], " ", "*)"}]}]], "Input",
 CellChangeTimes->{{3.642763012672858*^9, 3.6427630206971283`*^9}, {
  3.64276305418701*^9, 3.6427630748749638`*^9}, {3.642763508968306*^9, 
  3.64276352107833*^9}, {3.642764369904011*^9, 3.6427643748236*^9}, {
  3.6427700580494213`*^9, 3.642770070795299*^9}}],

Cell[BoxData["\[CurlyEpsilon]"], "Output",
 CellChangeTimes->{
  3.642763021076558*^9, {3.6427630757524557`*^9, 3.642763087975647*^9}, 
   3.642763522037346*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"V", "=", 
   RowBox[{"Simplify", "[", 
    RowBox[{
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"\[Phi]", "[", "x", "]"}], "H1"}], "]"}], ".", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"-", "2"}], 
       RowBox[{"\[Sigma]", "[", "x", "]"}], "E1"}], "]"}], ".", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"Sqrt", "[", "2", "]"}], 
       RowBox[{"\[Chi]", "[", "x", "]"}], "E3"}], "]"}], ".", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"-", 
        RowBox[{"Sqrt", "[", "2", "]"}]}], 
       RowBox[{"\[Psi]", "[", "x", "]"}], "E5"}], "]"}]}], "]"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.6403308520811234`*^9, 3.640331022569064*^9}, {
  3.640331152697709*^9, 3.64033115708455*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"V", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.6403311596984587`*^9, 3.6403311620882273`*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"\[Phi]", "[", "x", "]"}]], 
      RowBox[{
       SqrtBox["2"], " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"\[Phi]", "[", "x", "]"}]], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"\[Chi]", "[", "x", "]"}], "-", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}]}], 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"\[Phi]", "[", "x", "]"}]], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
          RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
         RowBox[{"2", " ", "\[ImaginaryI]", " ", 
          RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}]},
     {"0", "1", 
      RowBox[{
       SqrtBox["2"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"\[Chi]", "[", "x", "]"}], "+", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}]}]},
     {"0", "0", 
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"-", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.640331162896632*^9, 3.641730169324353*^9, 
  3.6417623319661922`*^9, 3.642519258480274*^9, 3.642568372054994*^9, 
  3.6425764922658873`*^9, 3.642576533988809*^9, 3.642576575096549*^9, 
  3.642731164045371*^9, 3.642731212946125*^9, 3.6427355109992723`*^9, 
  3.642770079782098*^9, 3.642836372890757*^9, 3.6428388187568407`*^9, 
  3.642879912097703*^9, 3.6428804634673367`*^9, 3.6428811612945423`*^9, 
  3.6429074953209963`*^9, 3.646155695177967*^9, 3.646230146141263*^9, 
  3.646243645936305*^9, 3.646281798090509*^9, 3.646305920544735*^9, 
  3.6463217576168633`*^9, 3.646483471445424*^9, 3.646543460321553*^9, 
  3.647237225386468*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"Det", "[", "V", "]"}], ",", " ", 
   RowBox[{
    RowBox[{"Simplify", "[", 
     RowBox[{
      RowBox[{"V", "\[ConjugateTranspose]"}], ".", "\[Eta]", ".", "V"}], 
     "]"}], "//", "MatrixForm"}]}], "}"}]], "Input",
 CellChangeTimes->{{3.641762339016007*^9, 3.641762384537095*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"1", ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", 
        RowBox[{"-", "1"}]},
       {"0", "1", "0"},
       {
        RowBox[{"-", "1"}], "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]]}], "}"}]], "Output",
 CellChangeTimes->{{3.6417623498739433`*^9, 3.641762385176743*^9}}]
}, Open  ]],

Cell["\<\
Express this in terms of the Ernst potentials, so that the transformations \
become manifest\
\>", "Text",
 CellChangeTimes->{{3.64173219263549*^9, 3.641732212025763*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"VErnst", "=", 
   RowBox[{"Simplify", "[", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
       RowBox[{"{", 
        RowBox[{
         SuperscriptBox["n", 
          RowBox[{
           RowBox[{"-", "1"}], "/", "2"}]], ",", 
         RowBox[{
          RowBox[{"Sqrt", "[", "2", "]"}], " ", 
          SuperscriptBox["n", 
           RowBox[{
            RowBox[{"-", "1"}], "/", "2"}]], " ", 
          RowBox[{"\[CapitalPhi]", "\[Conjugate]"}]}], ",", 
         RowBox[{
          RowBox[{"-", 
           SuperscriptBox["n", 
            RowBox[{
             RowBox[{"-", "1"}], "/", "2"}]]}], 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"\[CurlyEpsilon]", "\[Conjugate]"}], "+", "n"}], 
           ")"}]}]}], "}"}], ",", 
       RowBox[{"{", 
        RowBox[{"0", ",", "1", ",", 
         RowBox[{
          RowBox[{"Sqrt", "[", "2", "]"}], "\[CapitalPhi]"}]}], "}"}], ",", 
       RowBox[{"{", 
        RowBox[{"0", ",", "0", ",", 
         RowBox[{"Sqrt", "[", "n", "]"}]}], "}"}]}], "}"}], "/.", 
     RowBox[{"{", 
      RowBox[{"n", "\[Rule]", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"-", 
          RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], "-", 
         SuperscriptBox[
          RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"]}], ")"}]}], 
      "}"}]}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.6417323659956017`*^9, 3.6417324547396193`*^9}, {
  3.642611346944495*^9, 3.6426113721866913`*^9}, {3.642611496623307*^9, 
  3.6426115011176023`*^9}, {3.642611761708581*^9, 3.642611791658216*^9}, {
  3.642734315298175*^9, 3.642734377422332*^9}, {3.6427616959565487`*^9, 
  3.642761712136847*^9}, {3.642761890895646*^9, 3.642761896304134*^9}, {
  3.642770522750512*^9, 3.642770536158182*^9}, {3.642837347860532*^9, 
  3.6428373486157293`*^9}, {3.642837488213085*^9, 3.6428374905080757`*^9}, {
  3.642881349849646*^9, 3.642881351209763*^9}, {3.646509626853195*^9, 
  3.646509629473159*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplify", "[", 
  RowBox[{"V", "==", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
       SuperscriptBox["n", 
        RowBox[{
         RowBox[{"-", "1"}], "/", "2"}]], ",", 
       RowBox[{
        RowBox[{"Sqrt", "[", "2", "]"}], " ", 
        SuperscriptBox["n", 
         RowBox[{
          RowBox[{"-", "1"}], "/", "2"}]], " ", 
        RowBox[{"\[CapitalPhi]", "\[Conjugate]"}]}], ",", 
       RowBox[{
        RowBox[{"-", 
         SuperscriptBox["n", 
          RowBox[{
           RowBox[{"-", "1"}], "/", "2"}]]}], 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"\[CurlyEpsilon]", "\[Conjugate]"}], "+", "n"}], ")"}]}]}], 
      "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "1", ",", 
       RowBox[{
        RowBox[{"Sqrt", "[", "2", "]"}], "\[CapitalPhi]"}]}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", 
       RowBox[{"Sqrt", "[", "n", "]"}]}], "}"}]}], "}"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6417324576644583`*^9, 3.641732461303774*^9}, {
  3.64173249417022*^9, 3.641732506221983*^9}}],

Cell[BoxData["True"], "Output",
 CellChangeTimes->{3.64173250864618*^9, 3.641762426091379*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"realpotentials", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"n", "\[Rule]", " ", 
      SuperscriptBox["E", 
       RowBox[{
        RowBox[{"-", "2"}], 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]]}], ",", 
     RowBox[{"\[CapitalPhi]", "\[Rule]", " ", 
      RowBox[{
       RowBox[{"\[Chi]", "[", "x", "]"}], "+", 
       RowBox[{"\[ImaginaryI]", " ", 
        RowBox[{"\[Psi]", "[", "x", "]"}]}]}]}], ",", 
     RowBox[{"\[CurlyEpsilon]", "\[Rule]", " ", 
      RowBox[{
       RowBox[{"-", "n"}], "-", 
       SuperscriptBox[
        RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
       RowBox[{"2", "\[ImaginaryI]", " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], 
           RowBox[{"Im", "[", "\[CapitalPhi]", "]"}]}], " ", "-", " ", 
          RowBox[{"\[Sigma]", "[", "x", "]"}]}], ")"}]}]}]}]}], "}"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.642409078914029*^9, 3.642409133777092*^9}, {
  3.642611794625532*^9, 3.64261179545199*^9}, {3.642761253100587*^9, 
  3.6427613254145317`*^9}, {3.6427623240557947`*^9, 3.642762325900023*^9}, {
  3.642881705223638*^9, 3.6428817064951353`*^9}, {3.642881738972197*^9, 
  3.642881773607436*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"\[CapitalLambda]", "=", 
   RowBox[{"1", "+", " ", 
    RowBox[{"B0", " ", "\[CapitalPhi]"}], "-", " ", 
    RowBox[{
     FractionBox[
      SuperscriptBox["B0", "2"], "4"], "\[CurlyEpsilon]"}]}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.642409322499488*^9, 3.6424093235098743`*^9}, {
  3.642519280527843*^9, 3.6425192818319807`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"Harrison", "=", 
   RowBox[{"{", " ", 
    RowBox[{
     RowBox[{"\[CurlyEpsilon]", "\[Rule]", " ", 
      FractionBox["\[CurlyEpsilon]", "\[CapitalLambda]"]}], ",", 
     RowBox[{"\[CapitalPhi]", "\[Rule]", " ", 
      FractionBox[
       RowBox[{"\[CapitalPhi]", "-", 
        RowBox[{
         FractionBox["B0", "2"], "\[CurlyEpsilon]"}]}], "\[CapitalLambda]"]}],
      ",", 
     RowBox[{"n", "\[Rule]", 
      FractionBox["n", 
       SuperscriptBox[
        RowBox[{"Abs", "[", "\[CapitalLambda]", "]"}], "2"]]}]}], "}"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.642881694479672*^9, 3.6428816957421207`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"FullSimplify", "[", 
  RowBox[{
   RowBox[{"(", 
    RowBox[{"VErnst", "//.", "realpotentials"}], ")"}], "\[Equal]", "V"}], 
  "]"}]], "Input",
 CellChangeTimes->{{3.646509680428548*^9, 3.646509690239419*^9}, {
  3.6465097344400873`*^9, 3.6465097630653763`*^9}}],

Cell[BoxData["True"], "Output",
 CellChangeTimes->{
  3.646509692389451*^9, {3.646509736260145*^9, 3.646509767115872*^9}, 
   3.646543478273644*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"V", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.642404361361466*^9, 3.642404363820643*^9}, {
  3.642409154632963*^9, 3.6424091695770473`*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      FractionBox["1", 
       SqrtBox[
        RowBox[{
         RowBox[{"-", 
          SuperscriptBox[
           RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"]}], "-", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]], 
      RowBox[{
       SqrtBox["2"], " ", 
       RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}], " ", 
       SqrtBox[
        RowBox[{"-", 
         FractionBox["1", 
          RowBox[{
           SuperscriptBox[
            RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
           RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}]]}], 
      FractionBox[
       RowBox[{
        SuperscriptBox[
         RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "-", 
        RowBox[{"Conjugate", "[", "\[CurlyEpsilon]", "]"}], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], 
       SqrtBox[
        RowBox[{
         RowBox[{"-", 
          SuperscriptBox[
           RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"]}], "-", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]]},
     {"0", "1", 
      RowBox[{
       SqrtBox["2"], " ", "\[CapitalPhi]"}]},
     {"0", "0", 
      SqrtBox[
       RowBox[{
        RowBox[{"-", 
         SuperscriptBox[
          RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"]}], "-", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.642837356635207*^9, 3.6428374962875223`*^9, 
  3.6428388310560904`*^9, 3.6428798107383347`*^9, 3.6428799192723846`*^9, 
  3.642880481712359*^9, 3.642881185947994*^9, 3.6428813807368193`*^9, 
  3.6429075068555517`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"V", "//.", "realpotentials"}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.642409173015868*^9, 3.64240917574693*^9}, {
  3.642409222179367*^9, 3.6424092903084784`*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      FractionBox["1", 
       SqrtBox[
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{
          RowBox[{"-", "2"}], " ", 
          RowBox[{"\[Phi]", "[", "x", "]"}]}]]]], 
      FractionBox[
       RowBox[{
        SqrtBox["2"], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"Conjugate", "[", 
           RowBox[{"\[Chi]", "[", "x", "]"}], "]"}], "-", 
          RowBox[{"\[ImaginaryI]", " ", 
           RowBox[{"Conjugate", "[", 
            RowBox[{"\[Psi]", "[", "x", "]"}], "]"}]}]}], ")"}]}], 
       SqrtBox[
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{
          RowBox[{"-", "2"}], " ", 
          RowBox[{"\[Phi]", "[", "x", "]"}]}]]]], 
      RowBox[{"-", 
       FractionBox[
        RowBox[{
         RowBox[{"-", 
          SuperscriptBox["\[ExponentialE]", 
           RowBox[{
            RowBox[{"-", "2"}], " ", 
            RowBox[{"Conjugate", "[", 
             RowBox[{"\[Phi]", "[", "x", "]"}], "]"}]}]]}], "+", 
         SuperscriptBox["\[ExponentialE]", 
          RowBox[{
           RowBox[{"-", "2"}], " ", 
           RowBox[{"\[Phi]", "[", "x", "]"}]}]], "-", 
         SuperscriptBox[
          RowBox[{"Conjugate", "[", 
           RowBox[{"Norm", "[", 
            RowBox[{
             RowBox[{"\[Chi]", "[", "x", "]"}], "+", 
             RowBox[{"\[ImaginaryI]", " ", 
              RowBox[{"\[Psi]", "[", "x", "]"}]}]}], "]"}], "]"}], "2"], "-", 
         
         RowBox[{"2", " ", "\[ImaginaryI]", " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"-", 
             RowBox[{"Conjugate", "[", 
              RowBox[{"\[Sigma]", "[", "x", "]"}], "]"}]}], "+", 
            RowBox[{
             RowBox[{"(", 
              RowBox[{
               RowBox[{"-", 
                RowBox[{"Im", "[", 
                 RowBox[{"\[Psi]", "[", "x", "]"}], "]"}]}], "+", 
               RowBox[{"Re", "[", 
                RowBox[{"\[Chi]", "[", "x", "]"}], "]"}]}], ")"}], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"Im", "[", 
                RowBox[{"\[Chi]", "[", "x", "]"}], "]"}], "+", 
               RowBox[{"Re", "[", 
                RowBox[{"\[Psi]", "[", "x", "]"}], "]"}]}], ")"}]}]}], 
           ")"}]}]}], 
        SqrtBox[
         SuperscriptBox["\[ExponentialE]", 
          RowBox[{
           RowBox[{"-", "2"}], " ", 
           RowBox[{"\[Phi]", "[", "x", "]"}]}]]]]}]},
     {"0", "1", 
      RowBox[{
       SqrtBox["2"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"\[Chi]", "[", "x", "]"}], "+", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}]}]},
     {"0", "0", 
      SqrtBox[
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{
         RowBox[{"-", "2"}], " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]]]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{
  3.642409176342835*^9, {3.6424092403277407`*^9, 3.64240929190266*^9}, 
   3.642512436172409*^9, 3.64251929319381*^9, 3.6425199662084637`*^9, 
   3.642568397653426*^9, 3.642576592718199*^9, 3.6426000502453737`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"MErnst", "=", 
  RowBox[{"FullSimplify", "[", 
   RowBox[{
    RowBox[{"VErnst", "\[ConjugateTranspose]"}], ".", "VErnst"}], 
   "]"}]}]], "Input",
 CellChangeTimes->{{3.646509804780704*^9, 3.6465098205559273`*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{
     RowBox[{"-", 
      FractionBox["1", 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], ",", 
     RowBox[{"-", 
      FractionBox[
       RowBox[{
        SqrtBox["2"], " ", 
        RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}]}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], ",", 
     RowBox[{"-", 
      FractionBox[
       RowBox[{"\[CurlyEpsilon]", "+", 
        RowBox[{"\[CapitalPhi]", " ", 
         RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}]}], "-", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"-", 
      FractionBox[
       RowBox[{
        SqrtBox["2"], " ", "\[CapitalPhi]"}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], ",", 
     RowBox[{"1", "-", 
      FractionBox[
       RowBox[{"2", " ", "\[CapitalPhi]", " ", 
        RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}]}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], ",", 
     FractionBox[
      RowBox[{
       SqrtBox["2"], " ", "\[CapitalPhi]", " ", 
       RowBox[{"Conjugate", "[", "\[CurlyEpsilon]", "]"}]}], 
      RowBox[{
       SuperscriptBox[
        RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
       RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      RowBox[{"-", "1"}], "+", 
      FractionBox["\[CurlyEpsilon]", 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], ",", 
     FractionBox[
      RowBox[{
       SqrtBox["2"], " ", "\[CurlyEpsilon]", " ", 
       RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}]}], 
      RowBox[{
       SuperscriptBox[
        RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
       RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]], ",", 
     RowBox[{"-", 
      FractionBox[
       RowBox[{"\[CurlyEpsilon]", " ", 
        RowBox[{"Conjugate", "[", "\[CurlyEpsilon]", "]"}]}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}]}], "}"}]}], 
  "}"}]], "Output",
 CellChangeTimes->{3.6465098264072104`*^9, 3.646543487440907*^9}]
}, Open  ]],

Cell["Paralell FullSimplify is 6 times faster!", "Text",
 CellChangeTimes->{{3.646547718229837*^9, 3.646547735063241*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"Mtrans", "=", 
    RowBox[{"ParallelMap", "[", 
     RowBox[{
      RowBox[{
       RowBox[{"FullSimplify", "[", "#", "]"}], "&"}], ",", 
      RowBox[{"ComplexExpand", "[", 
       RowBox[{
        RowBox[{"(", 
         RowBox[{"MErnst", "/.", "Harrison"}], ")"}], "//.", 
        "realpotentials"}], "]"}]}], "]"}]}], ";"}], "//", 
  "Timing"}]], "Input",
 CellChangeTimes->{{3.6465098559702597`*^9, 3.6465099050414057`*^9}, {
  3.646543835235648*^9, 3.646543835915063*^9}, {3.646544198281672*^9, 
  3.646544243643158*^9}, {3.646545504682755*^9, 3.6465455091886473`*^9}, {
  3.64654560891181*^9, 3.646545711066223*^9}, {3.646545783791244*^9, 
  3.646545784842908*^9}, {3.646547276154655*^9, 3.646547279514917*^9}, {
  3.646547347920876*^9, 3.64654735935489*^9}, {3.6465474743715887`*^9, 
  3.646547486092901*^9}, {3.646547614032755*^9, 3.646547641198308*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
  "14.0039999999999995594635038287378847599`7.166852015372619", ",", "Null"}],
   "}"}]], "Output",
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     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"2", " ", 
       RowBox[{"\[Phi]", "[", "x", "]"}]}]], ",", 
     RowBox[{
      SqrtBox["2"], " ", 
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"\[Chi]", "[", "x", "]"}], "-", 
        RowBox[{"\[ImaginaryI]", " ", 
         RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}]}], ",", 
     RowBox[{
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
         RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
        SuperscriptBox[
         RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
        RowBox[{"2", " ", "\[ImaginaryI]", " ", 
         RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
         RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
        SuperscriptBox[
         RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      SqrtBox["2"], " ", 
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"\[Chi]", "[", "x", "]"}], "+", 
        RowBox[{"\[ImaginaryI]", " ", 
         RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}]}], ",", 
     RowBox[{"1", "+", 
      RowBox[{"2", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"(", 
        RowBox[{
         SuperscriptBox[
          RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
         SuperscriptBox[
          RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}]}], ",", 
     RowBox[{
      SqrtBox["2"], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"\[Chi]", "[", "x", "]"}], "+", 
        RowBox[{"\[ImaginaryI]", " ", 
         RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
        RowBox[{
         SuperscriptBox["\[ExponentialE]", 
          RowBox[{"2", " ", 
           RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"\[Chi]", "[", "x", "]"}], "+", 
           RowBox[{"\[ImaginaryI]", " ", 
            RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
            RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
           SuperscriptBox[
            RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
           RowBox[{"2", " ", "\[ImaginaryI]", " ", 
            RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
            RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
           SuperscriptBox[
            RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}]}], ")"}]}]}], 
    "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"2", " ", "\[ImaginaryI]", " ", 
         RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
        SuperscriptBox[
         RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "-", 
        RowBox[{"2", " ", "\[ImaginaryI]", " ", 
         RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
         RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
        SuperscriptBox[
         RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}], ",", 
     RowBox[{
      SqrtBox["2"], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"\[Chi]", "[", "x", "]"}], "-", 
        RowBox[{"\[ImaginaryI]", " ", 
         RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
        RowBox[{
         SuperscriptBox["\[ExponentialE]", 
          RowBox[{"2", " ", 
           RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"\[Chi]", "[", "x", "]"}], "-", 
           RowBox[{"\[ImaginaryI]", " ", 
            RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"2", " ", "\[ImaginaryI]", " ", 
            RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
           SuperscriptBox[
            RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "-", 
           RowBox[{"2", " ", "\[ImaginaryI]", " ", 
            RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
            RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
           SuperscriptBox[
            RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}]}], ")"}]}], 
     ",", 
     RowBox[{
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{
        RowBox[{"-", "2"}], " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]], "+", 
      RowBox[{"2", " ", 
       RowBox[{"(", 
        RowBox[{
         SuperscriptBox[
          RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
         SuperscriptBox[
          RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}], "+", 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"2", " ", "\[ImaginaryI]", " ", 
          RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "-", 
         RowBox[{"2", " ", "\[ImaginaryI]", " ", 
          RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
          RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
         RowBox[{"2", " ", "\[ImaginaryI]", " ", 
          RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}]}]}], "}"}]}], 
  "}"}]], "Output",
 CellChangeTimes->{
  3.641885167500763*^9, 3.6424244317075787`*^9, 3.6424881554040937`*^9, 
   3.642512019302251*^9, 3.64251244082964*^9, 3.642519297065233*^9, 
   3.6425199709110203`*^9, 3.642568401693893*^9, 3.642571724230219*^9, 
   3.642576598765593*^9, 3.642600055565455*^9, 3.64260363980785*^9, 
   3.642611529034252*^9, 3.64261182392542*^9, 3.642731231910228*^9, 
   3.6427344326388474`*^9, 3.6427345015693817`*^9, 3.642735531438463*^9, 
   3.642770562686647*^9, 3.642836383061838*^9, 3.642837252220531*^9, 
   3.642837373238455*^9, 3.642837416796562*^9, 3.642837505751079*^9, 
   3.642838837319067*^9, 3.6428798325053797`*^9, 3.642879924841014*^9, 
   3.642880487358687*^9, 3.642881194931136*^9, {3.642881363111287*^9, 
   3.642881391964143*^9}, 3.642907512597439*^9, 3.646156136761793*^9, 
   3.646230182959279*^9, 3.646243658286359*^9, 3.6462818068317127`*^9, 
   3.646305927057989*^9, 3.646321767965897*^9, 3.646483481146895*^9, 
   3.646547765242313*^9, 3.6472372553338537`*^9}]
}, Open  ]],

Cell["An arbitrary element of SU(2,1) is", "Text",
 CellChangeTimes->{{3.642511422826551*^9, 3.64251143569937*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"U", "=", 
    RowBox[{"FullSimplify", "[", 
     RowBox[{
      RowBox[{"MatrixExp", "[", 
       RowBox[{"a1", " ", "H1"}], "]"}], ".", 
      RowBox[{"MatrixExp", "[", 
       RowBox[{"a2", " ", "H2"}], "]"}], ".", 
      RowBox[{"MatrixExp", "[", 
       RowBox[{"a3", " ", "E1"}], "]"}], ".", 
      RowBox[{"MatrixExp", "[", 
       RowBox[{"a4", " ", "E2"}], "]"}], ".", 
      RowBox[{"MatrixExp", "[", 
       RowBox[{"a5", " ", "E3"}], "]"}], ".", 
      RowBox[{"MatrixExp", "[", 
       RowBox[{"a6", " ", "E4"}], "]"}], ".", 
      RowBox[{"MatrixExp", "[", 
       RowBox[{"a7", " ", "E5"}], "]"}], ".", 
      RowBox[{"MatrixExp", "[", 
       RowBox[{"a8", " ", "E6"}], "]"}]}], "]"}]}], ";"}], "//", 
  "Timing"}]], "Input",
 CellChangeTimes->{{3.642424579605617*^9, 3.642424609550701*^9}, {
  3.642511481089097*^9, 3.642511490461368*^9}, {3.642511532801078*^9, 
  3.6425116521341*^9}, {3.642576654042719*^9, 3.64257665739493*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"{", 
    RowBox[{
    "h1", ",", "h2", ",", "e1", ",", "e2", ",", "e3", ",", "e4", ",", "e5", 
     ",", "e6"}], "}"}], "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"MatrixExp", "[", 
      RowBox[{"a1", " ", "H1"}], "]"}], ",", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{"a2", " ", "H2"}], "]"}], ",", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{"a3", " ", "E1"}], "]"}], ",", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{"a4", " ", "E2"}], "]"}], ",", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{"a5", " ", "E3"}], "]"}], ",", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{"a6", " ", "E4"}], "]"}], ",", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{"a7", " ", "E5"}], "]"}], ",", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{"a8", " ", "E6"}], "]"}]}], "}"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.6426028401277237`*^9, 3.6426029417886953`*^9}, {
  3.6426029925090218`*^9, 3.6426030227501783`*^9}, {3.642605178391074*^9, 
  3.64260519518004*^9}, {3.642607079268914*^9, 3.642607112044319*^9}, {
  3.6462436900119553`*^9, 3.646243717307296*^9}, {3.646312816048255*^9, 
  3.646312850721582*^9}, {3.6464870135302763`*^9, 3.646487036104257*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"Basis", "=", 
   RowBox[{"Association", "[", 
    RowBox[{
     RowBox[{"\"\<h1\>\"", "\[Rule]", "h1"}], ",", 
     RowBox[{"\"\<h2\>\"", "\[Rule]", "h2"}], ",", 
     RowBox[{"\"\<e1\>\"", "\[Rule]", "e1"}], ",", 
     RowBox[{"\"\<e2\>\"", "\[Rule]", "e2"}], ",", 
     RowBox[{"\"\<e3\>\"", "\[Rule]", "e3"}], ",", 
     RowBox[{"\"\<e4\>\"", "\[Rule]", "e4"}], ",", 
     RowBox[{"\"\<e5\>\"", "\[Rule]", "e5"}], ",", 
     RowBox[{"\"\<e6\>\"", "\[Rule]", "e6"}]}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.646158305855658*^9, 3.646158409934897*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Map", "[", 
  RowBox[{"MatrixForm", ",", 
   RowBox[{"{", 
    RowBox[{
    "h1", ",", "h2", ",", "e1", ",", "e2", ",", "e3", ",", "e4", ",", "e5", 
     ",", "e6"}], "}"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.64260302738866*^9, 3.6426031044325542`*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {
        SuperscriptBox["\[ExponentialE]", "a1"], "0", "0"},
       {"0", "1", "0"},
       {"0", "0", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"-", "a1"}]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"\[ImaginaryI]", " ", "a2"}]], "0", "0"},
       {"0", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{
          RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", "a2"}]], "0"},
       {"0", "0", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"\[ImaginaryI]", " ", "a2"}]]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"1", "0", 
        RowBox[{"\[ImaginaryI]", " ", "a3"}]},
       {"0", "1", "0"},
       {"0", "0", "1"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"1", "0", "0"},
       {"0", "1", "0"},
       {
        RowBox[{"\[ImaginaryI]", " ", "a4"}], "0", "1"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"1", "a5", 
        FractionBox[
         SuperscriptBox["a5", "2"], "2"]},
       {"0", "1", "a5"},
       {"0", "0", "1"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"1", "0", "0"},
       {"a6", "1", "0"},
       {
        FractionBox[
         SuperscriptBox["a6", "2"], "2"], "a6", "1"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"1", 
        RowBox[{"\[ImaginaryI]", " ", "a7"}], 
        FractionBox[
         SuperscriptBox["a7", "2"], "2"]},
       {"0", "1", 
        RowBox[{
         RowBox[{"-", "\[ImaginaryI]"}], " ", "a7"}]},
       {"0", "0", "1"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"1", "0", "0"},
       {
        RowBox[{"\[ImaginaryI]", " ", "a8"}], "1", "0"},
       {
        FractionBox[
         SuperscriptBox["a8", "2"], "2"], 
        RowBox[{
         RowBox[{"-", "\[ImaginaryI]"}], " ", "a8"}], "1"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]]}], "}"}]], "Output",
 CellChangeTimes->{3.6426030281678963`*^9, 3.642603105087092*^9, 
  3.642605222544333*^9, 3.6426071191866827`*^9, 3.64273125343145*^9, 
  3.642735552484128*^9, 3.642770593514007*^9, 3.642881233935112*^9, 
  3.64290754643408*^9, 3.646155789520656*^9, 3.646231664300276*^9, 
  3.6462437215143633`*^9, 3.646281812962316*^9, 3.6463059322413073`*^9, 
  3.646312854950796*^9, 3.646321780176146*^9, 3.64648705273139*^9, 
  3.6465477732021008`*^9, 3.64723726279655*^9}]
}, Open  ]],

Cell[TextData[{
 "Verify that ",
 Cell[BoxData[
  FormBox[
   RowBox[{"Exp", "(", 
    RowBox[{"-", 
     FractionBox["a2", "3"]}]}], TraditionalForm]]],
 " H2) is the finite generator of e/m duality "
}], "Text",
 CellChangeTimes->{{3.642600716887868*^9, 3.642600774703248*^9}, {
  3.642833027404388*^9, 3.6428330280651617`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"U", "/.", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"a1", "\[Rule]", "0"}], ",", 
     RowBox[{"a2", "\[Rule]", 
      FractionBox[
       RowBox[{"-", "\[Alpha]"}], "3"]}], ",", 
     RowBox[{"a3", "\[Rule]", "0"}], ",", 
     RowBox[{"a4", "\[Rule]", "0"}], ",", 
     RowBox[{"a5", "\[Rule]", "0"}], ",", 
     RowBox[{"a6", "\[Rule]", "0"}], ",", 
     RowBox[{"a7", "\[Rule]", "0"}], ",", 
     RowBox[{"a8", "\[Rule]", "0"}]}], "}"}]}], "//", "MatrixForm"}]], "Input",\

 CellChangeTimes->{
  3.642584807237667*^9, {3.642600614813875*^9, 3.6426006856953487`*^9}, {
   3.64260078310902*^9, 3.642600812884397*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"-", 
        FractionBox[
         RowBox[{"\[ImaginaryI]", " ", "\[Alpha]"}], "3"]}]], "0", "0"},
     {"0", 
      SuperscriptBox["\[ExponentialE]", 
       FractionBox[
        RowBox[{"2", " ", "\[ImaginaryI]", " ", "\[Alpha]"}], "3"]], "0"},
     {"0", "0", 
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"-", 
        FractionBox[
         RowBox[{"\[ImaginaryI]", " ", "\[Alpha]"}], "3"]}]]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{
  3.642584807491322*^9, 3.642600084994603*^9, 3.642600650496875*^9, 
   3.642600687442843*^9, {3.642600785281437*^9, 3.6426008134078703`*^9}}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"Mtrans", "=", 
   RowBox[{"Simplify", "[", 
    RowBox[{"M", "/.", "Harrison"}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.641883577812172*^9, 3.641883582151226*^9}, {
  3.6418836225214157`*^9, 3.6418836272100573`*^9}, {3.642406923132125*^9, 
  3.642406928946065*^9}, {3.6424081240431213`*^9, 3.642408135821659*^9}, {
  3.642408185191592*^9, 3.642408190300107*^9}, {3.642408316886724*^9, 
  3.642408346199699*^9}, {3.6424244416285048`*^9, 3.6424244463768597`*^9}, {
  3.6424259372361307`*^9, 3.6424259399771957`*^9}, {3.642427753233863*^9, 
  3.6424277569378767`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"Mtrans", "=", 
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          RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}]}]}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
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      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{
         RowBox[{"-", "2"}], " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], "+", 
       RowBox[{"2", " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
          SuperscriptBox[
           RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}], "+", 
       RowBox[{
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"2", " ", 
          RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           RowBox[{"Abs", "[", 
            RowBox[{
             RowBox[{"\[Chi]", "[", "x", "]"}], "+", 
             RowBox[{"\[ImaginaryI]", " ", 
              RowBox[{"\[Psi]", "[", "x", "]"}]}]}], "]"}], "2"], "-", 
          RowBox[{"2", " ", "\[ImaginaryI]", " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"\[Sigma]", "[", "x", "]"}], "-", 
             RowBox[{
              RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
              RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}]}]}], ")"}], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           RowBox[{"Abs", "[", 
            RowBox[{
             RowBox[{"\[Chi]", "[", "x", "]"}], "+", 
             RowBox[{"\[ImaginaryI]", " ", 
              RowBox[{"\[Psi]", "[", "x", "]"}]}]}], "]"}], "2"], "+", 
          RowBox[{"2", " ", "\[ImaginaryI]", " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"\[Sigma]", "[", "x", "]"}], "-", 
             RowBox[{
              RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
              RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}]}]}], ")"}]}]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{
  3.642881424853052*^9, 3.6428814671745157`*^9, {3.642881840877623*^9, 
   3.642881852588109*^9}}]
}, Open  ]],

Cell["\<\
Now we attempt to find the effect of each basis element of SU(2,1) on the \
Ernst potentials\
\>", "Text",
 CellChangeTimes->{{3.642605099589919*^9, 3.642605137031221*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Solve", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"Mtrans", "\[Equal]", 
     RowBox[{"Simplify", "[", 
      RowBox[{
       RowBox[{"h1", "\[ConjugateTranspose]"}], ".", "M", ".", "h1"}], 
      "]"}]}], "&&", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"a", ",", "\[Alpha]"}], "}"}], "\[Element]", "Reals"}]}], ",", 
   RowBox[{"{", "a", "}"}], ",", "Complexes"}], "]"}]], "Input",
 CellChangeTimes->{
  3.642605097040679*^9, {3.642605154526806*^9, 3.64260515686312*^9}, {
   3.6426052403531303`*^9, 3.6426052487613497`*^9}, {3.6428818077635727`*^9, 
   3.642881824947435*^9}, {3.642881886279738*^9, 3.642881893783168*^9}}],

Cell[BoxData["$Aborted"], "Output",
 CellChangeTimes->{3.642605256167843*^9, 3.6428814923834*^9}]
}, Open  ]],

Cell["\<\
We observe that h2 has the effect of the e/m duality transformation. Since \
this is a 1-parameter transformation, this is all we need.\
\>", "Text",
 CellChangeTimes->{{3.642605272592307*^9, 3.6426052915690823`*^9}, {
   3.6426053325459127`*^9, 3.6426053487704144`*^9}, 3.6426054518443203`*^9}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Simplify", "@", 
   RowBox[{"Solve", "[", 
    RowBox[{
     RowBox[{
      RowBox[{"Mtrans", "\[Equal]", 
       RowBox[{"Simplify", "[", 
        RowBox[{
         RowBox[{"h2", "\[ConjugateTranspose]"}], ".", "M", ".", "h2"}], 
        "]"}]}], "&&", 
      RowBox[{
       RowBox[{"{", 
        RowBox[{"a", ",", "\[Alpha]"}], "}"}], "\[Element]", "Reals"}]}], ",", 
     RowBox[{"{", "a", "}"}], ",", "Complexes"}], "]"}]}], "//", 
  "Timing"}]], "Input",
 CellChangeTimes->{{3.642604922358014*^9, 3.642604966767825*^9}, {
  3.6426049976022377`*^9, 3.6426050103594646`*^9}, {3.642605245083015*^9, 
  3.64260525217038*^9}, {3.642881502917344*^9, 3.642881515041397*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"0.53300000000000002930988785010413266718`5.747327122306196", ",", 
   RowBox[{"{", 
    RowBox[{"{", 
     RowBox[{"a", "\[Rule]", 
      RowBox[{"ConditionalExpression", "[", 
       RowBox[{
        RowBox[{
         RowBox[{"3", " ", "\[Alpha]"}], "+", 
         RowBox[{"2", " ", "\[Pi]", " ", 
          RowBox[{"C", "[", "1", "]"}]}]}], ",", 
        RowBox[{
         RowBox[{
          RowBox[{"C", "[", "1", "]"}], "\[Element]", "Integers"}], "&&", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            SqrtBox[
             RowBox[{
              RowBox[{"-", 
               RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], "-", 
              SuperscriptBox[
               RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], "2"]}]], "<", 
            RowBox[{"Im", "[", "\[CapitalPhi]", "]"}]}], "||", 
           RowBox[{
            RowBox[{
             RowBox[{"Im", "[", "\[CapitalPhi]", "]"}], "+", 
             SqrtBox[
              RowBox[{
               RowBox[{"-", 
                RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], "-", 
               SuperscriptBox[
                RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], "2"]}]]}], "<", 
            "0"}], "||", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{
              SqrtBox[
               RowBox[{
                RowBox[{"-", 
                 RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], "-", 
                SuperscriptBox[
                 RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], "2"]}]], ">", 
              RowBox[{"Im", "[", "\[CapitalPhi]", "]"}]}], "&&", 
             RowBox[{
              RowBox[{
               RowBox[{"Im", "[", "\[CapitalPhi]", "]"}], "+", 
               SqrtBox[
                RowBox[{
                 RowBox[{"-", 
                  RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], "-", 
                 SuperscriptBox[
                  RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], "2"]}]]}], ">", 
              "0"}]}], ")"}]}], ")"}]}]}], "]"}]}], "}"}], "}"}]}], 
  "}"}]], "Output",
 CellChangeTimes->{
  3.6426049700677757`*^9, 3.6426050112023487`*^9, 3.642605258070155*^9, 
   3.642880591740437*^9, {3.642881496355666*^9, 3.642881515936672*^9}}]
}, Open  ]],

Cell["The same calulation in terms of the real potentials", "Text",
 CellChangeTimes->{{3.642881912522717*^9, 3.64288192286344*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Simplify", "@", 
   RowBox[{"Solve", "[", 
    RowBox[{
     RowBox[{
      RowBox[{
       RowBox[{"Simplify", "[", 
        RowBox[{"Mtrans", "//.", "realpotentials"}], "]"}], "\[Equal]", 
       RowBox[{"Simplify", "[", 
        RowBox[{
         RowBox[{"h2", "\[ConjugateTranspose]"}], ".", 
         RowBox[{"Simplify", "[", 
          RowBox[{"M", "//.", "realpotentials"}], "]"}], ".", "h2"}], "]"}]}],
       "&&", 
      RowBox[{
       RowBox[{"{", 
        RowBox[{"a", ",", "\[Alpha]"}], "}"}], "\[Element]", "Reals"}]}], ",", 
     RowBox[{"{", "a", "}"}], ",", "Complexes"}], "]"}]}], "//", 
  "Timing"}]], "Input",
 CellChangeTimes->{{3.64288193134274*^9, 3.642881965739704*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"1.72399999999999997690736108779674395919`6.257137174768318", ",", 
   RowBox[{"{", 
    RowBox[{"{", 
     RowBox[{"a", "\[Rule]", 
      RowBox[{"ConditionalExpression", "[", 
       RowBox[{
        RowBox[{
         RowBox[{"3", " ", "\[Alpha]"}], "-", 
         RowBox[{"2", " ", "\[Pi]", " ", 
          RowBox[{"C", "[", "1", "]"}]}]}], ",", 
        RowBox[{
         RowBox[{"C", "[", "1", "]"}], "\[Element]", "Integers"}]}], "]"}]}], 
     "}"}], "}"}]}], "}"}]], "Output",
 CellChangeTimes->{3.642881969508625*^9}]
}, Open  ]],

Cell["\<\
Find the transformation matrix U\[Element]SU(2,1), comprising real variables, \
while the equations are complex\
\>", "Text",
 CellChangeTimes->{{3.642574941066916*^9, 3.642574989963567*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"Mtrans", "=", 
   RowBox[{"M", "/.", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"\[CapitalPhi]", "\[Rule]", " ", 
       RowBox[{"1", "/", "\[CapitalPhi]1"}]}], ",", 
      RowBox[{"\[CurlyEpsilon]", "\[Rule]", "\[CurlyEpsilon]1"}]}], "}"}]}]}],
   ";"}]], "Input",
 CellChangeTimes->{{3.642734566620406*^9, 3.6427345911580563`*^9}, {
  3.642879784968676*^9, 3.642879787407289*^9}, {3.642879892629642*^9, 
  3.642879893106214*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"Mtrans", "=", 
    RowBox[{"M", "/.", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{
        RowBox[{"\[Phi]", "[", "x", "]"}], "\[Rule]", 
        RowBox[{"\[Phi]1", "[", "x", "]"}]}], ",", 
       RowBox[{
        RowBox[{"\[Chi]", "[", "x", "]"}], "\[Rule]", 
        RowBox[{"\[Chi]1", "[", "x", "]"}]}], ",", 
       RowBox[{
        RowBox[{"\[Psi]", "[", "x", "]"}], "\[Rule]", 
        RowBox[{"\[Psi]1", "[", "x", "]"}]}], ",", 
       RowBox[{
        RowBox[{"\[Sigma]", "[", "x", "]"}], "\[Rule]", 
        RowBox[{"\[Sigma]1", "[", "x", "]"}]}]}], "}"}]}]}], ";"}], " ", 
  RowBox[{"(*", " ", 
   RowBox[{
    RowBox[{"Try", " ", "inversion", " ", "first"}], ",", " ", 
    RowBox[{"maybe", " ", 
     RowBox[{"it", "'"}], "ll", " ", "speed", " ", "up", " ", "the", " ", 
     "process"}]}], " ", "*)"}]}]], "Input",
 CellChangeTimes->{{3.6426125291217327`*^9, 3.642612605319408*^9}, {
  3.64261263966789*^9, 3.642612646811358*^9}, {3.642879735247182*^9, 
  3.642879775774482*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Mtrans", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.6426126483834457`*^9, 3.6426126524893227`*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", 
        RowBox[{"\[Phi]1", "[", "x", "]"}]}]], 
      RowBox[{
       SqrtBox["2"], " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]1", "[", "x", "]"}]}]], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"\[Chi]1", "[", "x", "]"}], "-", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Psi]1", "[", "x", "]"}]}]}], ")"}]}], 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]1", "[", "x", "]"}]}]], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
          RowBox[{"\[Sigma]1", "[", "x", "]"}]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Chi]1", "[", "x", "]"}], "2"], "+", 
         RowBox[{"2", " ", "\[ImaginaryI]", " ", 
          RowBox[{"\[Chi]1", "[", "x", "]"}], " ", 
          RowBox[{"\[Psi]1", "[", "x", "]"}]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Psi]1", "[", "x", "]"}], "2"]}], ")"}]}]},
     {
      RowBox[{
       SqrtBox["2"], " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]1", "[", "x", "]"}]}]], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"\[Chi]1", "[", "x", "]"}], "+", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Psi]1", "[", "x", "]"}]}]}], ")"}]}], 
      RowBox[{"1", "+", 
       RowBox[{"2", " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"2", " ", 
          RowBox[{"\[Phi]1", "[", "x", "]"}]}]], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           RowBox[{"\[Chi]1", "[", "x", "]"}], "2"], "+", 
          SuperscriptBox[
           RowBox[{"\[Psi]1", "[", "x", "]"}], "2"]}], ")"}]}]}], 
      RowBox[{
       SqrtBox["2"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"\[Chi]1", "[", "x", "]"}], "+", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Psi]1", "[", "x", "]"}]}], "+", 
         RowBox[{
          SuperscriptBox["\[ExponentialE]", 
           RowBox[{"2", " ", 
            RowBox[{"\[Phi]1", "[", "x", "]"}]}]], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"\[Chi]1", "[", "x", "]"}], "+", 
            RowBox[{"\[ImaginaryI]", " ", 
             RowBox[{"\[Psi]1", "[", "x", "]"}]}]}], ")"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
             RowBox[{"\[Sigma]1", "[", "x", "]"}]}], "+", 
            SuperscriptBox[
             RowBox[{"\[Chi]1", "[", "x", "]"}], "2"], "+", 
            RowBox[{"2", " ", "\[ImaginaryI]", " ", 
             RowBox[{"\[Chi]1", "[", "x", "]"}], " ", 
             RowBox[{"\[Psi]1", "[", "x", "]"}]}], "+", 
            SuperscriptBox[
             RowBox[{"\[Psi]1", "[", "x", "]"}], "2"]}], ")"}]}]}], ")"}]}]},
     {
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]1", "[", "x", "]"}]}]], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"2", " ", "\[ImaginaryI]", " ", 
          RowBox[{"\[Sigma]1", "[", "x", "]"}]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Chi]1", "[", "x", "]"}], "2"], "-", 
         RowBox[{"2", " ", "\[ImaginaryI]", " ", 
          RowBox[{"\[Chi]1", "[", "x", "]"}], " ", 
          RowBox[{"\[Psi]1", "[", "x", "]"}]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Psi]1", "[", "x", "]"}], "2"]}], ")"}]}], 
      RowBox[{
       SqrtBox["2"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"\[Chi]1", "[", "x", "]"}], "-", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Psi]1", "[", "x", "]"}]}], "+", 
         RowBox[{
          SuperscriptBox["\[ExponentialE]", 
           RowBox[{"2", " ", 
            RowBox[{"\[Phi]1", "[", "x", "]"}]}]], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"\[Chi]1", "[", "x", "]"}], "-", 
            RowBox[{"\[ImaginaryI]", " ", 
             RowBox[{"\[Psi]1", "[", "x", "]"}]}]}], ")"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"2", " ", "\[ImaginaryI]", " ", 
             RowBox[{"\[Sigma]1", "[", "x", "]"}]}], "+", 
            SuperscriptBox[
             RowBox[{"\[Chi]1", "[", "x", "]"}], "2"], "-", 
            RowBox[{"2", " ", "\[ImaginaryI]", " ", 
             RowBox[{"\[Chi]1", "[", "x", "]"}], " ", 
             RowBox[{"\[Psi]1", "[", "x", "]"}]}], "+", 
            SuperscriptBox[
             RowBox[{"\[Psi]1", "[", "x", "]"}], "2"]}], ")"}]}]}], ")"}]}], 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{
         RowBox[{"-", "2"}], " ", 
         RowBox[{"\[Phi]1", "[", "x", "]"}]}]], "+", 
       RowBox[{"2", " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           RowBox[{"\[Chi]1", "[", "x", "]"}], "2"], "+", 
          SuperscriptBox[
           RowBox[{"\[Psi]1", "[", "x", "]"}], "2"]}], ")"}]}], "+", 
       RowBox[{
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"2", " ", 
          RowBox[{"\[Phi]1", "[", "x", "]"}]}]], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"2", " ", "\[ImaginaryI]", " ", 
           RowBox[{"\[Sigma]1", "[", "x", "]"}]}], "+", 
          SuperscriptBox[
           RowBox[{"\[Chi]1", "[", "x", "]"}], "2"], "-", 
          RowBox[{"2", " ", "\[ImaginaryI]", " ", 
           RowBox[{"\[Chi]1", "[", "x", "]"}], " ", 
           RowBox[{"\[Psi]1", "[", "x", "]"}]}], "+", 
          SuperscriptBox[
           RowBox[{"\[Psi]1", "[", "x", "]"}], "2"]}], ")"}], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
           RowBox[{"\[Sigma]1", "[", "x", "]"}]}], "+", 
          SuperscriptBox[
           RowBox[{"\[Chi]1", "[", "x", "]"}], "2"], "+", 
          RowBox[{"2", " ", "\[ImaginaryI]", " ", 
           RowBox[{"\[Chi]1", "[", "x", "]"}], " ", 
           RowBox[{"\[Psi]1", "[", "x", "]"}]}], "+", 
          SuperscriptBox[
           RowBox[{"\[Psi]1", "[", "x", "]"}], "2"]}], ")"}]}]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.6426126529963493`*^9, 3.642731365535635*^9, 
  3.6427345936271467`*^9, 3.642735607462809*^9, 3.6427706206884003`*^9, 
  3.642836417729508*^9, 3.642838860571988*^9, 3.6461561057709913`*^9, 
  3.646158130491153*^9, 3.6462450192290907`*^9, 3.646281828449019*^9, 
  3.646305946853073*^9, 3.6463217989643106`*^9, 3.646487073141017*^9, 
  3.6472392645382833`*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"Solve", "[", 
   RowBox[{
    RowBox[{
     RowBox[{"Mtrans", "\[Equal]", "UMU"}], "&&", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{
       "a1", ",", "a2", ",", "a3", ",", "a4", ",", "a5", ",", "a6", ",", "a7",
         ",", "a8"}], "}"}], "\[Element]", "Reals"}]}], " ", ",", 
    RowBox[{"{", 
     RowBox[{
     "a1", ",", "a2", ",", "a3", ",", "a4", ",", "a5", ",", "a6", ",", "a7", 
      ",", "a8"}], "}"}], ",", "Complexes"}], "]"}], "//", "Timing", " ", 
  RowBox[{"(*", 
   RowBox[{
    RowBox[{"This", " ", "calculation", " ", "is", " ", "too", " ", "long"}], 
    ",", " ", 
    RowBox[{
    "but", " ", "shows", " ", "how", " ", "to", " ", "solve", " ", "complex", 
     " ", "equations", " ", "with", " ", "real", " ", "coefficients"}]}], " ",
    "*)"}]}]], "Input",
 CellChangeTimes->{{3.642571613944541*^9, 3.642571630535*^9}, {
  3.642572029632618*^9, 3.642572034026087*^9}, {3.6425735293067923`*^9, 
  3.6425735344255533`*^9}, {3.642574304516048*^9, 3.642574311778264*^9}, {
  3.64257435739489*^9, 3.642574362543728*^9}, {3.642574403590644*^9, 
  3.6425744071795197`*^9}, {3.642574493081102*^9, 3.642574496551742*^9}, {
  3.6425745411086273`*^9, 3.642574542699028*^9}, {3.642574863484112*^9, 
  3.642574919399268*^9}, {3.642575669787217*^9, 3.642575672076713*^9}, {
  3.64260186300793*^9, 3.6426018750448303`*^9}, {3.6426057811301117`*^9, 
  3.642605819555789*^9}}],

Cell["\<\
Now we attempt to find the effect of each basis element of SU(2,1) on the \
Ernst potentials\
\>", "Text",
 CellChangeTimes->{{3.642606737325419*^9, 3.6426067553433*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Map", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"MatrixForm", "@", 
     RowBox[{"Simplify", "[", 
      RowBox[{
       RowBox[{"#1", "\[ConjugateTranspose]"}], ".", "M", ".", "#1"}], 
      "]"}]}], "&"}], ",", 
   RowBox[{"{", 
    RowBox[{
    "h1", ",", "h2", ",", "e1", ",", "e2", ",", "e3", ",", "e4", ",", "e5", 
     ",", "e6"}], "}"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.642606660609507*^9, 3.642606724901977*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"2", " ", 
          RowBox[{"(", 
           RowBox[{"\[Alpha]", "+", 
            RowBox[{"\[Phi]", "[", "x", "]"}]}], ")"}]}]], 
        RowBox[{
         SqrtBox["2"], " ", 
         SuperscriptBox["\[ExponentialE]", 
          RowBox[{"\[Alpha]", "+", 
           RowBox[{"2", " ", 
            RowBox[{"\[Phi]", "[", "x", "]"}]}]}]], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"\[Chi]", "[", "x", "]"}], "-", 
           RowBox[{"\[ImaginaryI]", " ", 
            RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}]}], 
        RowBox[{
         SuperscriptBox["\[ExponentialE]", 
          RowBox[{"2", " ", 
           RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
            RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
           SuperscriptBox[
            RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
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          RowBox[{"(", 
           RowBox[{
            SuperscriptBox[
             RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
            SuperscriptBox[
             RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}], "+", 
         RowBox[{
          SuperscriptBox["\[ExponentialE]", 
           RowBox[{"2", " ", 
            RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"2", " ", "\[ImaginaryI]", " ", 
             RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
            SuperscriptBox[
             RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "-", 
            RowBox[{"2", " ", "\[ImaginaryI]", " ", 
             RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
             RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
            SuperscriptBox[
             RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
             RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
            SuperscriptBox[
             RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
            RowBox[{"2", " ", "\[ImaginaryI]", " ", 
             RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
             RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
            SuperscriptBox[
             RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}]}]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]]}], "}"}]], "Output",
 CellChangeTimes->{3.6426067280342093`*^9, 3.642607151109091*^9, 
  3.642611876463038*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"ErnstTrans", "=", 
  RowBox[{"FullSimplify", "[", 
   RowBox[{
    RowBox[{
     RowBox[{"{", 
      RowBox[{"\[CurlyEpsilon]", ",", "\[CapitalPhi]"}], "}"}], "/.", 
     "Harrison"}], "//.", "realpotentials"}], "]"}]}]], "Input",
 CellChangeTimes->{{3.642757821382853*^9, 3.6427578876091433`*^9}, {
  3.642757937037171*^9, 3.642757972765617*^9}, {3.642760827612628*^9, 
  3.642760873735732*^9}, {3.642760943202697*^9, 3.642760968186001*^9}, {
  3.642882653099091*^9, 3.6428826540883627`*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   FractionBox[
    RowBox[{
     RowBox[{"-", "4"}], "-", 
     RowBox[{"4", " ", 
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"2", " ", "\[ImaginaryI]", " ", 
         RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
        SuperscriptBox[
         RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "-", 
        RowBox[{"2", " ", "\[ImaginaryI]", " ", 
         RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
         RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
        SuperscriptBox[
         RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}]}], 
    RowBox[{
     SuperscriptBox["B0", "2"], "+", 
     RowBox[{
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"2", " ", "\[ImaginaryI]", " ", 
         SuperscriptBox["B0", "2"], " ", 
         RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
        SuperscriptBox[
         RowBox[{"(", 
          RowBox[{"2", "+", 
           RowBox[{"B0", " ", 
            RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}], "2"], "-", 
        RowBox[{"2", " ", "\[ImaginaryI]", " ", "B0", " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"-", "2"}], "+", 
           RowBox[{"B0", " ", 
            RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}], " ", 
         RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
        RowBox[{
         SuperscriptBox["B0", "2"], " ", 
         SuperscriptBox[
          RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}]}], ")"}]}]}]], ",", 
   FractionBox[
    RowBox[{"2", " ", 
     RowBox[{"(", 
      RowBox[{"B0", "+", 
       RowBox[{
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"2", " ", 
          RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"2", " ", "\[ImaginaryI]", " ", "B0", " ", 
           RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
          RowBox[{
           RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
           RowBox[{"(", 
            RowBox[{"2", "+", 
             RowBox[{"B0", " ", 
              RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}]}], "-", 
          RowBox[{"2", " ", "\[ImaginaryI]", " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"-", "1"}], "+", 
             RowBox[{"B0", " ", 
              RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}], " ", 
           RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
          RowBox[{"B0", " ", 
           SuperscriptBox[
            RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}]}], ")"}]}]}], ")"}]}], 
    RowBox[{
     SuperscriptBox["B0", "2"], "+", 
     RowBox[{
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"2", " ", "\[ImaginaryI]", " ", 
         SuperscriptBox["B0", "2"], " ", 
         RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
        SuperscriptBox[
         RowBox[{"(", 
          RowBox[{"2", "+", 
           RowBox[{"B0", " ", 
            RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}], "2"], "-", 
        RowBox[{"2", " ", "\[ImaginaryI]", " ", "B0", " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"-", "2"}], "+", 
           RowBox[{"B0", " ", 
            RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}], " ", 
         RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
        RowBox[{
         SuperscriptBox["B0", "2"], " ", 
         SuperscriptBox[
          RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}]}], ")"}]}]}]]}], 
  "}"}]], "Output",
 CellChangeTimes->{{3.642757838466506*^9, 3.6427578691328363`*^9}, {
   3.642757949447266*^9, 3.642757977978302*^9}, {3.6427608562972193`*^9, 
   3.642760874341155*^9}, 3.642760968833356*^9, {3.642882645716195*^9, 
   3.642882658924017*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"FullSimplify", "[", 
   RowBox[{"ComplexExpand", "@", 
    RowBox[{"Re", "@", 
     RowBox[{"ErnstTrans", "[", 
      RowBox[{"[", "2", "]"}], "]"}]}]}], "]"}], 
  RowBox[{"(*", 
   RowBox[{"Find", " ", "the", " ", "real", " ", "part"}], "*)"}]}]], "Input",\

 CellChangeTimes->{{3.642760973327986*^9, 3.642761004279141*^9}, {
  3.642761089605654*^9, 3.642761090593096*^9}, {3.642761195069694*^9, 
  3.6427612037663927`*^9}, {3.642882678741137*^9, 3.642882691467614*^9}, {
  3.642882755377963*^9, 3.642882815326147*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"(", 
   RowBox[{"2", " ", 
    RowBox[{"(", 
     RowBox[{
      SuperscriptBox["B0", "3"], "+", 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"4", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"4", " ", 
          SuperscriptBox["B0", "3"], " ", 
          SuperscriptBox[
           RowBox[{"\[Sigma]", "[", "x", "]"}], "2"]}], "+", 
         RowBox[{
          RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
          SuperscriptBox[
           RowBox[{"(", 
            RowBox[{"2", "+", 
             RowBox[{"B0", " ", 
              RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}], "3"]}], "+", 
         RowBox[{"4", " ", 
          SuperscriptBox["B0", "2"], " ", 
          RowBox[{"\[Sigma]", "[", "x", "]"}], " ", 
          RowBox[{"(", 
           RowBox[{"3", "-", 
            RowBox[{"2", " ", "B0", " ", 
             RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}], " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
         RowBox[{"6", " ", "B0", " ", 
          RowBox[{"(", 
           RowBox[{"2", "+", 
            RowBox[{"B0", " ", 
             RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
             RowBox[{"(", 
              RowBox[{
               RowBox[{"-", "1"}], "+", 
               RowBox[{"B0", " ", 
                RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}]}]}], ")"}], " ", 
          
          SuperscriptBox[
           RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], "+", 
         RowBox[{
          SuperscriptBox["B0", "3"], " ", 
          SuperscriptBox[
           RowBox[{"\[Psi]", "[", "x", "]"}], "4"]}]}], ")"}]}], "+", 
      RowBox[{"2", " ", "B0", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"(", 
        RowBox[{"2", "+", 
         RowBox[{"B0", " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
             RowBox[{"(", 
              RowBox[{"3", "+", 
               RowBox[{"B0", " ", 
                RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}]}], "+", 
            RowBox[{"B0", " ", 
             SuperscriptBox[
              RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}]}], ")"}]}]}], 
        ")"}]}]}], ")"}]}], ")"}], "/", 
  RowBox[{"(", 
   RowBox[{
    SuperscriptBox["B0", "4"], "+", 
    RowBox[{"2", " ", 
     SuperscriptBox["B0", "2"], " ", 
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"2", " ", 
       RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        RowBox[{"(", 
         RowBox[{"2", "+", 
          RowBox[{"B0", " ", 
           RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}], "2"], "+", 
       RowBox[{
        SuperscriptBox["B0", "2"], " ", 
        SuperscriptBox[
         RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}]}], ")"}]}], "+", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"4", " ", 
       RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{"4", " ", 
        SuperscriptBox["B0", "4"], " ", 
        SuperscriptBox[
         RowBox[{"\[Sigma]", "[", "x", "]"}], "2"]}], "+", 
       SuperscriptBox[
        RowBox[{"(", 
         RowBox[{"2", "+", 
          RowBox[{"B0", " ", 
           RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}], "4"], "-", 
       RowBox[{"8", " ", 
        SuperscriptBox["B0", "3"], " ", 
        RowBox[{"\[Sigma]", "[", "x", "]"}], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"-", "2"}], "+", 
          RowBox[{"B0", " ", 
           RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}], " ", 
        RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
       RowBox[{"2", " ", 
        SuperscriptBox["B0", "2"], " ", 
        RowBox[{"(", 
         RowBox[{"12", "+", 
          RowBox[{"B0", " ", 
           RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"-", "4"}], "+", 
             RowBox[{"3", " ", "B0", " ", 
              RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}]}]}], ")"}], " ", 
        SuperscriptBox[
         RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], "+", 
       RowBox[{
        SuperscriptBox["B0", "4"], " ", 
        SuperscriptBox[
         RowBox[{"\[Psi]", "[", "x", "]"}], "4"]}]}], ")"}]}]}], 
   ")"}]}]], "Output",
 CellChangeTimes->{
  3.642761006113093*^9, 3.642761056142354*^9, 3.642761102882773*^9, 
   3.64288273280967*^9, {3.642882774585087*^9, 3.642882828206553*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Solve", "[", 
   RowBox[{
    RowBox[{
     RowBox[{"Mtrans", "\[Equal]", 
      RowBox[{
       RowBox[{"h2", "\[ConjugateTranspose]"}], ".", "M", ".", "h2"}]}], "&&", 
     RowBox[{
      RowBox[{"(", 
       RowBox[{
        RowBox[{"-", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], "+", 
        SuperscriptBox[
         RowBox[{"Norm", "[", "\[CapitalPhi]", "]"}], "2"]}], ")"}], ">", 
      "0"}], "&&", 
     RowBox[{"\[Alpha]", "\[Element]", "Reals"}]}], ",", 
    RowBox[{"{", 
     RowBox[{"\[CurlyEpsilon]1", ",", "\[CapitalPhi]1"}], "}"}]}], "]"}], 
  RowBox[{"(*", 
   RowBox[{
   "solution", " ", "in", " ", "terms", " ", "of", " ", "Ernst", " ", 
    "potentials", " ", "takes", " ", "too", " ", "long"}], "*)"}]}]], "Input",\

 CellChangeTimes->{{3.6427346372922277`*^9, 3.6427347198398314`*^9}, {
  3.642734972486291*^9, 3.64273498143626*^9}, {3.642735204897437*^9, 
  3.6427352068010387`*^9}, {3.642735284342888*^9, 3.6427353052364397`*^9}}],

Cell[BoxData["$Aborted"], "Output",
 CellChangeTimes->{3.642734695271772*^9, 3.6427349652683496`*^9, 
  3.642735199861382*^9, 3.6427352618668337`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplify", "@", 
  RowBox[{"Solve", "[", 
   RowBox[{
    RowBox[{
     RowBox[{"Mtrans", "\[Equal]", 
      RowBox[{
       RowBox[{"h1", "\[ConjugateTranspose]"}], ".", "M", ".", "h1"}]}], "&&", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{
        RowBox[{"\[Phi]", "[", "x", "]"}], ",", 
        RowBox[{"\[Phi]1", "[", "x", "]"}], ",", 
        RowBox[{"\[Chi]", "[", "x", "]"}], ",", 
        RowBox[{"\[Chi]1", "[", "x", "]"}], ",", 
        RowBox[{"\[Psi]", "[", "x", "]"}], ",", 
        RowBox[{"\[Psi]1", "[", "x", "]"}], ",", 
        RowBox[{"\[Sigma]", "[", "x", "]"}], ",", 
        RowBox[{"\[Sigma]1", "[", "x", "]"}], ",", "a1"}], "}"}], 
      "\[Element]", "Reals"}]}], ",", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"\[Phi]1", "[", "x", "]"}], ",", 
      RowBox[{"\[Chi]1", "[", "x", "]"}], ",", 
      RowBox[{"\[Psi]1", "[", "x", "]"}], ",", 
      RowBox[{"\[Sigma]1", "[", "x", "]"}]}], "}"}], ",", "Complexes"}], 
   "]"}]}]], "Input",
 CellChangeTimes->{{3.642612481941556*^9, 3.642612490848072*^9}, {
  3.6426126642391*^9, 3.642612838652136*^9}, {3.6426130972956467`*^9, 
  3.642613113285226*^9}, {3.6427376789629793`*^9, 3.64273768091852*^9}, {
  3.646245166281786*^9, 3.64624516685349*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"{", 
   RowBox[{
    RowBox[{
     RowBox[{"\[Phi]1", "[", "x", "]"}], "\[Rule]", 
     RowBox[{"ConditionalExpression", "[", 
      RowBox[{
       RowBox[{"a1", "+", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}], ",", 
       RowBox[{
        RowBox[{"\[Phi]1", "[", "x", "]"}], "\[Element]", "Reals"}]}], 
      "]"}]}], ",", 
    RowBox[{
     RowBox[{"\[Chi]1", "[", "x", "]"}], "\[Rule]", 
     RowBox[{"ConditionalExpression", "[", 
      RowBox[{
       RowBox[{
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"-", "a1"}]], " ", 
        RowBox[{"\[Chi]", "[", "x", "]"}]}], ",", 
       RowBox[{
        RowBox[{"\[Phi]1", "[", "x", "]"}], "\[Element]", "Reals"}]}], 
      "]"}]}], ",", 
    RowBox[{
     RowBox[{"\[Psi]1", "[", "x", "]"}], "\[Rule]", 
     RowBox[{"ConditionalExpression", "[", 
      RowBox[{
       RowBox[{
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"-", "a1"}]], " ", 
        RowBox[{"\[Psi]", "[", "x", "]"}]}], ",", 
       RowBox[{
        RowBox[{"\[Phi]1", "[", "x", "]"}], "\[Element]", "Reals"}]}], 
      "]"}]}], ",", 
    RowBox[{
     RowBox[{"\[Sigma]1", "[", "x", "]"}], "\[Rule]", 
     RowBox[{"ConditionalExpression", "[", 
      RowBox[{
       RowBox[{
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{
          RowBox[{"-", "2"}], " ", "a1"}]], " ", 
        RowBox[{"\[Sigma]", "[", "x", "]"}]}], ",", 
       RowBox[{
        RowBox[{"\[Phi]1", "[", "x", "]"}], "\[Element]", "Reals"}]}], 
      "]"}]}]}], "}"}], "}"}]], "Output",
 CellChangeTimes->{{3.642612833411813*^9, 3.6426128464378967`*^9}, {
   3.642613105188003*^9, 3.642613115173218*^9}, 3.642731385962801*^9, 
   3.642734631767322*^9, 3.6427356252680473`*^9, 3.6427376823136263`*^9, 
   3.642836445845417*^9, 3.6428388733834057`*^9, 3.646231712447063*^9, 
   3.646245042416378*^9, {3.64624516245875*^9, 3.646245170786182*^9}, 
   3.6462818364516497`*^9, 3.646305955914978*^9}]
}, Open  ]],

Cell["\<\
To calculate the effect of the algebra elements on the fields, I must take \
one field at a time, because the calculations are very difficult\
\>", "Text",
 CellChangeTimes->{{3.64615571212738*^9, 3.646155761507238*^9}, 
   3.6462301703313093`*^9, {3.646231765033886*^9, 3.6462317680781927`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Monitor", "[", 
  RowBox[{
   RowBox[{"ParallelTable", "[", 
    RowBox[{
     RowBox[{"Length", "[", 
      RowBox[{"FactorInteger", "[", 
       RowBox[{
        RowBox[{"2", "^", "n"}], "-", "1"}], "]"}], "]"}], ",", 
     RowBox[{"{", 
      RowBox[{"n", ",", "50", ",", "500", ",", "50"}], "}"}]}], "]"}], ",", 
   "n"}], "]"}]], "Input",
 CellChangeTimes->{{3.6462413352033777`*^9, 3.646241366831697*^9}, {
  3.6462414520162907`*^9, 3.646241473774987*^9}, {3.646241518328958*^9, 
  3.646241587551111*^9}, {3.6463059662971697`*^9, 3.6463059702571*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
  "7", ",", "12", ",", "13", ",", "18", ",", "11", ",", "25", ",", "20", ",", 
   "24", ",", "24", ",", "22"}], "}"}]], "Output",
 CellChangeTimes->{
  3.646241368755028*^9, {3.6462414778421707`*^9, 3.646241606850575*^9}}]
}, Open  ]],

Cell["\<\
Use ParallelTable on linux for faster result. Skip h2 because it takes too \
long and is easy to derive, as it corresponds to the e/m duality. This should \
take a couple of minutes.\
\>", "Text",
 CellChangeTimes->{{3.646245685174717*^9, 3.646245695263723*^9}, {
  3.6463057806941137`*^9, 3.6463058224549303`*^9}, {3.646306825014525*^9, 
  3.6463068395444736`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"SetSharedVariable", "[", 
   RowBox[{"k", ",", "l", ",", "m"}], "]"}], ";"}]], "Input",
 CellChangeTimes->{{3.6462458847790537`*^9, 3.64624594179473*^9}, {
  3.646245983100922*^9, 3.646245983296336*^9}, {3.646289157380229*^9, 
  3.646289158547882*^9}, {3.646290151788289*^9, 3.646290179365142*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"{", 
    RowBox[{"k", ",", "l", ",", "m"}], "}"}], "=", 
   RowBox[{"{", 
    RowBox[{"0", ",", "0", ",", "0"}], "}"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.646246034526371*^9, 3.646246042192951*^9}, {
  3.646289167076528*^9, 3.646289184531686*^9}, {3.646289425494875*^9, 
  3.646289426852572*^9}, {3.646290278307275*^9, 3.646290312250452*^9}, {
  3.646306481374127*^9, 3.646306482092722*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"result", "=", 
   RowBox[{"Simplify", "@", 
    RowBox[{"Monitor", "[", 
     RowBox[{"(*", "Parallel", "*)"}], 
     RowBox[{
      RowBox[{"Table", "[", 
       RowBox[{
        RowBox[{
         RowBox[{"k", "++"}], ";", 
         RowBox[{"l", "=", "i"}], ";", 
         RowBox[{"m", "=", "j"}], ";", 
         RowBox[{"Simplify", "@", 
          RowBox[{"Solve", "[", 
           RowBox[{
            RowBox[{
             RowBox[{"Mtrans", "\[Equal]", 
              RowBox[{"(", 
               RowBox[{
                RowBox[{
                 RowBox[{
                  RowBox[{"Basis", "[", 
                   RowBox[{"[", "j", "]"}], "]"}], "\[ConjugateTranspose]"}], 
                 ".", "M", ".", 
                 RowBox[{"Basis", "[", 
                  RowBox[{"[", "j", "]"}], "]"}]}], "/.", 
                RowBox[{"{", 
                 RowBox[{
                  RowBox[{
                   RowBox[{"\[Phi]", "[", "x", "]"}], "\[Rule]", " ", 
                   RowBox[{
                    RowBox[{"KroneckerDelta", "[", 
                    RowBox[{"i", ",", "1"}], "]"}], 
                    RowBox[{"\[Phi]", "[", "x", "]"}]}]}], ",", 
                  RowBox[{
                   RowBox[{"\[Chi]", "[", "x", "]"}], "\[Rule]", 
                   RowBox[{
                    RowBox[{"KroneckerDelta", "[", 
                    RowBox[{"i", ",", "2"}], "]"}], 
                    RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ",", 
                  RowBox[{
                   RowBox[{"\[Psi]", "[", "x", "]"}], "\[Rule]", " ", 
                   RowBox[{
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       RowBox[{"0", ",", 
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 RowBox[{"Simplify", "@", 
  RowBox[{"Solve", "[", 
   RowBox[{
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     RowBox[{"Mtrans", "\[Equal]", 
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       RowBox[{"\[Phi]", "[", "x", "]"}], ",", 
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        RowBox[{"-", 
         FractionBox["\[Alpha]", "2"]}], "+", 
        RowBox[{"\[Sigma]", "[", "x", "]"}]}], ",", 
       RowBox[{
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      RowBox[{"\[Psi]1", "[", "x", "]"}], ",", 
      RowBox[{"\[Sigma]1", "[", "x", "]"}]}], "}"}], ",", "Complexes"}], 
   "]"}]}]], "Input",
 CellChangeTimes->{{3.6427368025847483`*^9, 3.642736804966875*^9}, {
  3.64273776965352*^9, 3.642737772264073*^9}}],

Cell[BoxData["$Aborted"], "Output",
 CellChangeTimes->{3.6427368089296*^9, 3.642737774091827*^9}]
}, Open  ]],
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      RowBox[{"{", 
       RowBox[{
        RowBox[{"\[Phi]", "[", "x", "]"}], ",", 
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      RowBox[{"\[Psi]1", "[", "x", "]"}], ",", 
      RowBox[{"\[Sigma]1", "[", "x", "]"}]}], "}"}], ",", "Complexes"}], 
   "]"}]}]], "Input",
 CellChangeTimes->{{3.642736816829698*^9, 3.6427368201023293`*^9}, {
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        RowBox[{"\[Psi]1", "[", "x", "]"}], ",", 
        RowBox[{"\[Sigma]", "[", "x", "]"}], ",", 
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        RowBox[{"\[Phi]1", "[", "x", "]"}], "\[Element]", "Reals"}]}], 
      "]"}]}], ",", 
    RowBox[{
     RowBox[{"\[Psi]1", "[", "x", "]"}], "\[Rule]", 
     RowBox[{"ConditionalExpression", "[", 
      RowBox[{
       RowBox[{
        RowBox[{"-", 
         FractionBox["\[Alpha]", 
          SqrtBox["2"]]}], "+", 
        RowBox[{"\[Psi]", "[", "x", "]"}]}], ",", 
       RowBox[{
        RowBox[{"\[Phi]1", "[", "x", "]"}], "\[Element]", "Reals"}]}], 
      "]"}]}], ",", 
    RowBox[{
     RowBox[{"\[Sigma]1", "[", "x", "]"}], "\[Rule]", 
     RowBox[{"ConditionalExpression", "[", 
      RowBox[{
       RowBox[{"\[Sigma]", "[", "x", "]"}], ",", 
       RowBox[{
        RowBox[{"\[Phi]1", "[", "x", "]"}], "\[Element]", "Reals"}]}], 
      "]"}]}]}], "}"}], "}"}]], "Output",
 CellChangeTimes->{3.642736860020713*^9, 3.642737797306758*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{"Simplify", "@", 
  RowBox[{"Solve", "[", 
   RowBox[{
    RowBox[{
     RowBox[{"Mtrans", "\[Equal]", 
      RowBox[{
       RowBox[{"e6", "\[ConjugateTranspose]"}], ".", "M", ".", "e6"}]}], "&&", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{
        RowBox[{"\[Phi]", "[", "x", "]"}], ",", 
        RowBox[{"\[Phi]1", "[", "x", "]"}], ",", 
        RowBox[{"\[Chi]", "[", "x", "]"}], ",", 
        RowBox[{"\[Chi]1", "[", "x", "]"}], ",", 
        RowBox[{"\[Psi]", "[", "x", "]"}], ",", 
        RowBox[{"\[Psi]1", "[", "x", "]"}], ",", 
        RowBox[{"\[Sigma]", "[", "x", "]"}], ",", 
        RowBox[{"\[Sigma]1", "[", "x", "]"}], ",", "\[Alpha]"}], "}"}], 
      "\[Element]", "Reals"}]}], ",", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"\[Phi]1", "[", "x", "]"}], ",", 
      RowBox[{"\[Chi]1", "[", "x", "]"}], ",", 
      RowBox[{"\[Psi]1", "[", "x", "]"}], ",", 
      RowBox[{"\[Sigma]1", "[", "x", "]"}]}], "}"}], ",", "Complexes"}], 
   "]"}]}]], "Input",
 CellChangeTimes->{{3.6427378202253733`*^9, 3.64273782179508*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"With", "[", 
   RowBox[{
    RowBox[{"{", 
     RowBox[{
      RowBox[{"U", "=", "h1"}], ",", 
      RowBox[{"Mtrans", "=", 
       RowBox[{"M", "/.", 
        RowBox[{"{", 
         RowBox[{
          RowBox[{"\[CurlyEpsilon]", "\[Rule]", "\[CurlyEpsilon]1"}], ",", 
          RowBox[{"\[CapitalPhi]", "\[Rule]", "\[CapitalPhi]1"}]}], 
         "}"}]}]}]}], "}"}], ",", 
    RowBox[{"FullSimplify", "@", 
     RowBox[{"Solve", "[", 
      RowBox[{
       RowBox[{
        RowBox[{"Mtrans", "\[Equal]", 
         RowBox[{
          RowBox[{"U", "\[ConjugateTranspose]"}], ".", "M", ".", "U"}]}], " ",
         "&&", 
        RowBox[{"\[Alpha]", "\[Element]", "Reals"}], "&&", 
        RowBox[{
         RowBox[{"(", 
          RowBox[{
           RowBox[{"-", 
            RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], "-", 
           SuperscriptBox[
            RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"]}], ")"}], ">", 
         "0"}], " ", "&&", 
        RowBox[{
         RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}], "\[NotEqual]", " ", 
         "0"}], "&&", 
        RowBox[{
         RowBox[{"Im", "[", "\[CurlyEpsilon]", "]"}], "\[NotEqual]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], "\[NotEqual]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Im", "[", "\[CapitalPhi]", "]"}], "\[NotEqual]", "0"}]}], 
       ",", 
       RowBox[{"{", 
        RowBox[{"\[CurlyEpsilon]1", ",", "\[CapitalPhi]1"}], "}"}]}], 
      "]"}]}]}], "]"}], "//", "Timing", " ", 
  RowBox[{"(*", 
   RowBox[{
   "This", " ", "takes", " ", "3", " ", "minutes", " ", "on", " ", "linux"}], 
   "*)"}]}]], "Input",
 CellChangeTimes->{{3.642770656202059*^9, 3.642770688447154*^9}, {
  3.642770907373199*^9, 3.64277101773141*^9}, {3.6427714314145107`*^9, 
  3.6427714371652946`*^9}, {3.642771922301873*^9, 3.642771954659747*^9}, {
  3.642772168577998*^9, 3.642772189184808*^9}, {3.642801065123013*^9, 
  3.642801071272706*^9}, {3.642801429903541*^9, 3.64280143703743*^9}, {
  3.642802039962309*^9, 3.64280217244839*^9}, {3.6428022101233177`*^9, 
  3.642802243051861*^9}, {3.642803504463995*^9, 3.6428035132966347`*^9}, {
  3.642803758066584*^9, 3.6428037593565693`*^9}, {3.642803837181024*^9, 
  3.642803871812285*^9}, {3.642882900920457*^9, 3.642882904052387*^9}, {
  3.642884579127693*^9, 3.642884601667675*^9}, {3.642885139978217*^9, 
  3.64288515396952*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"162.26900000000000545696821063756942749023`8.230835473063586", ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
       RowBox[{"\[CurlyEpsilon]1", "\[Rule]", 
        RowBox[{"ConditionalExpression", "[", 
         RowBox[{
          RowBox[{
           SuperscriptBox["\[ExponentialE]", 
            RowBox[{
             RowBox[{"-", "2"}], " ", "\[Alpha]"}]], " ", "\[CurlyEpsilon]"}],
           ",", 
          RowBox[{
           RowBox[{"0", "<", 
            RowBox[{"Im", "[", "\[CapitalPhi]", "]"}], "<", 
            SqrtBox[
             RowBox[{
              RowBox[{"-", 
               RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], "-", 
              SuperscriptBox[
               RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], "2"]}]]}], "&&", 
           RowBox[{
            RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], "\[NotEqual]", 
            "0"}]}]}], "]"}]}], ",", 
       RowBox[{"\[CapitalPhi]1", "\[Rule]", 
        RowBox[{"ConditionalExpression", "[", 
         RowBox[{
          RowBox[{
           SuperscriptBox["\[ExponentialE]", 
            RowBox[{"-", "\[Alpha]"}]], " ", "\[CapitalPhi]"}], ",", 
          RowBox[{
           RowBox[{"0", "<", 
            RowBox[{"Im", "[", "\[CapitalPhi]", "]"}], "<", 
            SqrtBox[
             RowBox[{
              RowBox[{"-", 
               RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], "-", 
              SuperscriptBox[
               RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], "2"]}]]}], "&&", 
           RowBox[{
            RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], "\[NotEqual]", 
            "0"}]}]}], "]"}]}]}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"\[CurlyEpsilon]1", "\[Rule]", 
        RowBox[{"ConditionalExpression", "[", 
         RowBox[{
          RowBox[{
           SuperscriptBox["\[ExponentialE]", 
            RowBox[{
             RowBox[{"-", "2"}], " ", "\[Alpha]"}]], " ", "\[CurlyEpsilon]"}],
           ",", 
          RowBox[{
           RowBox[{
            RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], "\[NotEqual]", "0"}], "&&", 
           RowBox[{
            RowBox[{
             RowBox[{"Im", "[", "\[CapitalPhi]", "]"}], "+", 
             SqrtBox[
              RowBox[{
               RowBox[{"-", 
                RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], "-", 
               SuperscriptBox[
                RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], "2"]}]]}], ">", 
            "0"}], "&&", 
           RowBox[{
            RowBox[{"Im", "[", "\[CapitalPhi]", "]"}], "<", "0"}]}]}], 
         "]"}]}], ",", 
       RowBox[{"\[CapitalPhi]1", "\[Rule]", 
        RowBox[{"ConditionalExpression", "[", 
         RowBox[{
          RowBox[{
           SuperscriptBox["\[ExponentialE]", 
            RowBox[{"-", "\[Alpha]"}]], " ", "\[CapitalPhi]"}], ",", 
          RowBox[{
           RowBox[{
            RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], "\[NotEqual]", "0"}], "&&", 
           RowBox[{
            RowBox[{
             RowBox[{"Im", "[", "\[CapitalPhi]", "]"}], "+", 
             SqrtBox[
              RowBox[{
               RowBox[{"-", 
                RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], "-", 
               SuperscriptBox[
                RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], "2"]}]]}], ">", 
            "0"}], "&&", 
           RowBox[{
            RowBox[{"Im", "[", "\[CapitalPhi]", "]"}], "<", "0"}]}]}], 
         "]"}]}]}], "}"}]}], "}"}]}], "}"}]], "Output",
 CellChangeTimes->{{3.642882892867057*^9, 3.642882905624373*^9}, 
   3.6428831518338947`*^9, 3.642885107139187*^9, 3.642885280048691*^9, 
   3.6428855488429728`*^9}]
}, Open  ]],

Cell["\<\
Now we attempt to find the element effecting translation of \[CapitalPhi]\
\>", "Text",
 CellChangeTimes->{{3.642884060858761*^9, 3.64288408180975*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"Mtrans", "=", 
   RowBox[{"Simplify", "[", 
    RowBox[{"M", "/.", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"\[CurlyEpsilon]", "\[Rule]", "\[CurlyEpsilon]1"}], ",", 
       RowBox[{"\[CapitalPhi]", "\[Rule]", 
        RowBox[{"\[CapitalPhi]", "+", "a"}]}]}], "}"}]}], "]"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.642883207953484*^9, 3.642883246950157*^9}, {
   3.642883292359005*^9, 3.642883304269413*^9}, {3.642883657904956*^9, 
   3.642883667743614*^9}, 3.6428837569340677`*^9}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Mtrans", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.642883229527063*^9, 3.642883232062093*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{"-", 
       FractionBox["1", 
        RowBox[{
         SuperscriptBox[
          RowBox[{"Abs", "[", 
           RowBox[{"a", "+", "\[CapitalPhi]"}], "]"}], "2"], "+", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]1", "]"}]}]]}], 
      RowBox[{"-", 
       FractionBox[
        RowBox[{
         SqrtBox["2"], " ", 
         RowBox[{"(", 
          RowBox[{"a", "+", 
           RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}]}], ")"}]}], 
        RowBox[{
         SuperscriptBox[
          RowBox[{"Abs", "[", 
           RowBox[{"a", "+", "\[CapitalPhi]"}], "]"}], "2"], "+", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]1", "]"}]}]]}], 
      RowBox[{"-", 
       FractionBox[
        RowBox[{
         SuperscriptBox[
          RowBox[{"Abs", "[", 
           RowBox[{"a", "+", "\[CapitalPhi]"}], "]"}], "2"], "-", 
         RowBox[{"Conjugate", "[", "\[CurlyEpsilon]1", "]"}], "+", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]1", "]"}]}], 
        RowBox[{
         SuperscriptBox[
          RowBox[{"Abs", "[", 
           RowBox[{"a", "+", "\[CapitalPhi]"}], "]"}], "2"], "+", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]1", "]"}]}]]}]},
     {
      RowBox[{"-", 
       FractionBox[
        RowBox[{
         SqrtBox["2"], " ", 
         RowBox[{"(", 
          RowBox[{"a", "+", "\[CapitalPhi]"}], ")"}]}], 
        RowBox[{
         SuperscriptBox[
          RowBox[{"Abs", "[", 
           RowBox[{"a", "+", "\[CapitalPhi]"}], "]"}], "2"], "+", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]1", "]"}]}]]}], 
      FractionBox[
       RowBox[{
        SuperscriptBox[
         RowBox[{"Abs", "[", 
          RowBox[{"a", "+", "\[CapitalPhi]"}], "]"}], "2"], "-", 
        RowBox[{"2", " ", 
         RowBox[{"(", 
          RowBox[{"a", "+", "\[CapitalPhi]"}], ")"}], " ", 
         RowBox[{"(", 
          RowBox[{"a", "+", 
           RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}]}], ")"}]}], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]1", "]"}]}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Abs", "[", 
          RowBox[{"a", "+", "\[CapitalPhi]"}], "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]1", "]"}]}]], 
      FractionBox[
       RowBox[{
        SqrtBox["2"], " ", 
        RowBox[{"(", 
         RowBox[{"a", "+", "\[CapitalPhi]"}], ")"}], " ", 
        RowBox[{"Conjugate", "[", "\[CurlyEpsilon]1", "]"}]}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Abs", "[", 
          RowBox[{"a", "+", "\[CapitalPhi]"}], "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]1", "]"}]}]]},
     {
      RowBox[{"-", 
       FractionBox[
        RowBox[{
         RowBox[{"-", "\[CurlyEpsilon]1"}], "+", 
         SuperscriptBox[
          RowBox[{"Abs", "[", 
           RowBox[{"a", "+", "\[CapitalPhi]"}], "]"}], "2"], "+", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]1", "]"}]}], 
        RowBox[{
         SuperscriptBox[
          RowBox[{"Abs", "[", 
           RowBox[{"a", "+", "\[CapitalPhi]"}], "]"}], "2"], "+", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]1", "]"}]}]]}], 
      FractionBox[
       RowBox[{
        SqrtBox["2"], " ", "\[CurlyEpsilon]1", " ", 
        RowBox[{"(", 
         RowBox[{"a", "+", 
          RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}]}], ")"}]}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Abs", "[", 
          RowBox[{"a", "+", "\[CapitalPhi]"}], "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]1", "]"}]}]], 
      RowBox[{
       RowBox[{"-", 
        SuperscriptBox[
         RowBox[{"Abs", "[", 
          RowBox[{"a", "+", "\[CapitalPhi]"}], "]"}], "2"]}], "+", 
       RowBox[{"2", " ", 
        RowBox[{"(", 
         RowBox[{"a", "+", "\[CapitalPhi]"}], ")"}], " ", 
        RowBox[{"(", 
         RowBox[{"a", "+", 
          RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}]}], ")"}]}], "-", 
       RowBox[{"Re", "[", "\[CurlyEpsilon]1", "]"}], "-", 
       FractionBox[
        RowBox[{
         RowBox[{"(", 
          RowBox[{
           RowBox[{"-", "\[CurlyEpsilon]1"}], "+", 
           SuperscriptBox[
            RowBox[{"Abs", "[", 
             RowBox[{"a", "+", "\[CapitalPhi]"}], "]"}], "2"], "+", 
           RowBox[{"Re", "[", "\[CurlyEpsilon]1", "]"}]}], ")"}], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            RowBox[{"Abs", "[", 
             RowBox[{"a", "+", "\[CapitalPhi]"}], "]"}], "2"], "-", 
           RowBox[{"Conjugate", "[", "\[CurlyEpsilon]1", "]"}], "+", 
           RowBox[{"Re", "[", "\[CurlyEpsilon]1", "]"}]}], ")"}]}], 
        RowBox[{
         SuperscriptBox[
          RowBox[{"Abs", "[", 
           RowBox[{"a", "+", "\[CapitalPhi]"}], "]"}], "2"], "+", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]1", "]"}]}]]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.642883232681563*^9, 3.642883248766996*^9}, 
   3.642883306007509*^9, 3.642883685307672*^9, 3.642883760067317*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"With", "[", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{"U", "=", "e2"}], "}"}], ",", 
   RowBox[{"TimeConstrained", "[", 
    RowBox[{
     RowBox[{"Solve", "[", 
      RowBox[{
       RowBox[{
        RowBox[{"Mtrans", "\[Equal]", 
         RowBox[{"Simplify", "[", 
          RowBox[{
           RowBox[{"U", "\[ConjugateTranspose]"}], ".", "M", ".", "U"}], 
          "]"}]}], " ", "&&", 
        RowBox[{"\[Alpha]", "\[Element]", "Reals"}], "&&", 
        RowBox[{
         RowBox[{"(", 
          RowBox[{
           RowBox[{"-", 
            RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], "-", 
           SuperscriptBox[
            RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"]}], ")"}], ">", 
         "0"}], " ", "&&", 
        RowBox[{
         RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}], "\[NotEqual]", " ", 
         "0"}], "&&", 
        RowBox[{
         RowBox[{"Im", "[", "\[CurlyEpsilon]", "]"}], "\[NotEqual]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], "\[NotEqual]", "0"}], "&&", 
        RowBox[{
         RowBox[{"Im", "[", "\[CapitalPhi]", "]"}], "\[NotEqual]", "0"}]}], 
       ",", 
       RowBox[{"{", 
        RowBox[{"\[CurlyEpsilon]1", ",", "\[CapitalPhi]1"}], "}"}]}], "]"}], 
     ",", "300"}], "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6428832774464397`*^9, 3.642883284177306*^9}, {
  3.6428833602538*^9, 3.642883365644084*^9}, {3.642883620409668*^9, 
  3.642883644465328*^9}, {3.642884481087784*^9, 3.642884494727046*^9}, {
  3.642884530506172*^9, 3.642884552481451*^9}}],

Cell[BoxData["$Aborted"], "Output",
 CellChangeTimes->{3.642883351252962*^9, 3.642883617798069*^9, 
  3.642883753733877*^9, 3.642884066418105*^9, 3.642884534993462*^9, 
  3.6428845671956367`*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"Mtrans", "=", 
   RowBox[{
    RowBox[{"M", "/.", "Harrison"}], "//", "Simplify"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.64280532892048*^9, 3.642805356460393*^9}, {
  3.642805431253862*^9, 3.6428054984477797`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Mtrans", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.642805501912752*^9, 3.64280550487255*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{"-", 
       FractionBox["1", 
        RowBox[{
         SuperscriptBox[
          RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], 
      RowBox[{"-", 
       FractionBox[
        RowBox[{
         SqrtBox["2"], " ", 
         SuperscriptBox["\[ExponentialE]", 
          RowBox[{
           RowBox[{"-", "\[ImaginaryI]"}], " ", "a"}]], " ", 
         RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}]}], 
        RowBox[{
         SuperscriptBox[
          RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], 
      RowBox[{"-", 
       FractionBox[
        RowBox[{
         SuperscriptBox[
          RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "-", 
         RowBox[{"Conjugate", "[", "\[CurlyEpsilon]", "]"}], "+", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], 
        RowBox[{
         SuperscriptBox[
          RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}]},
     {
      RowBox[{"-", 
       FractionBox[
        RowBox[{
         SqrtBox["2"], " ", 
         SuperscriptBox["\[ExponentialE]", 
          RowBox[{"\[ImaginaryI]", " ", "a"}]], " ", "\[CapitalPhi]"}], 
        RowBox[{
         SuperscriptBox[
          RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], 
      FractionBox[
       RowBox[{
        SuperscriptBox[
         RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "-", 
        RowBox[{"2", " ", "\[CapitalPhi]", " ", 
         RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}]}], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]], 
      FractionBox[
       RowBox[{
        SqrtBox["2"], " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"\[ImaginaryI]", " ", "a"}]], " ", "\[CapitalPhi]", " ", 
        RowBox[{"Conjugate", "[", "\[CurlyEpsilon]", "]"}]}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]},
     {
      RowBox[{"-", 
       FractionBox[
        RowBox[{
         RowBox[{"-", "\[CurlyEpsilon]"}], "+", 
         SuperscriptBox[
          RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], 
        RowBox[{
         SuperscriptBox[
          RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], 
      FractionBox[
       RowBox[{
        SqrtBox["2"], " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{
          RowBox[{"-", "\[ImaginaryI]"}], " ", "a"}]], " ", "\[CurlyEpsilon]",
         " ", 
        RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}]}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]], 
      RowBox[{
       RowBox[{"-", 
        SuperscriptBox[
         RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"]}], "+", 
       RowBox[{"2", " ", "\[CapitalPhi]", " ", 
        RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}]}], "-", 
       RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}], "-", 
       FractionBox[
        RowBox[{
         RowBox[{"(", 
          RowBox[{
           RowBox[{"-", "\[CurlyEpsilon]"}], "+", 
           SuperscriptBox[
            RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
           RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], ")"}], " ", 
         RowBox[{"(", 
          RowBox[{
           SuperscriptBox[
            RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "-", 
           RowBox[{"Conjugate", "[", "\[CurlyEpsilon]", "]"}], "+", 
           RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], ")"}]}], 
        RowBox[{
         SuperscriptBox[
          RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
         RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.6428055055196133`*^9, 3.642882928524185*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData["M"], "Input",
 CellChangeTimes->{3.642833334883556*^9}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{
     RowBox[{"-", 
      FractionBox["1", 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Norm", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], ",", 
     RowBox[{"-", 
      FractionBox[
       RowBox[{
        SqrtBox["2"], " ", 
        RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}]}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Norm", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], ",", 
     RowBox[{"-", 
      FractionBox[
       RowBox[{
        RowBox[{"-", 
         RowBox[{"Conjugate", "[", "\[CurlyEpsilon]", "]"}]}], "+", 
        SuperscriptBox[
         RowBox[{"Norm", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Norm", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"-", 
      FractionBox[
       RowBox[{
        SqrtBox["2"], " ", "\[CapitalPhi]"}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Norm", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], ",", 
     RowBox[{"1", "-", 
      FractionBox[
       RowBox[{"2", " ", "\[CapitalPhi]", " ", 
        RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}]}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Norm", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], ",", 
     FractionBox[
      RowBox[{
       SqrtBox["2"], " ", "\[CapitalPhi]", " ", 
       RowBox[{"Conjugate", "[", "\[CurlyEpsilon]", "]"}]}], 
      RowBox[{
       SuperscriptBox[
        RowBox[{"Norm", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
       RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"-", 
      FractionBox[
       RowBox[{
        RowBox[{"-", "\[CurlyEpsilon]"}], "+", 
        SuperscriptBox[
         RowBox[{"Norm", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Norm", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
        RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], ",", 
     FractionBox[
      RowBox[{
       SqrtBox["2"], " ", "\[CurlyEpsilon]", " ", 
       RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}]}], 
      RowBox[{
       SuperscriptBox[
        RowBox[{"Norm", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
       RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]], ",", 
     FractionBox[
      RowBox[{
       RowBox[{
        RowBox[{"(", 
         RowBox[{"\[CurlyEpsilon]", "+", 
          RowBox[{"2", " ", "\[CapitalPhi]", " ", 
           RowBox[{"Conjugate", "[", "\[CapitalPhi]", "]"}]}], "-", 
          RowBox[{"2", " ", 
           SuperscriptBox[
            RowBox[{"Norm", "[", "\[CapitalPhi]", "]"}], "2"]}], "-", 
          RowBox[{"2", " ", 
           RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]}], ")"}], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           RowBox[{"Norm", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
          RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], ")"}]}], "+", 
       RowBox[{
        RowBox[{"Conjugate", "[", "\[CurlyEpsilon]", "]"}], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"-", "\[CurlyEpsilon]"}], "+", 
          SuperscriptBox[
           RowBox[{"Norm", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
          RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], ")"}]}]}], 
      RowBox[{
       SuperscriptBox[
        RowBox[{"Norm", "[", "\[CapitalPhi]", "]"}], "2"], "+", 
       RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}]]}], "}"}]}], 
  "}"}]], "Output",
 CellChangeTimes->{3.6428333355967817`*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"LyapunovSolve", "[", 
   RowBox[{
    RowBox[{"{", 
     RowBox[{"\[Eta]", ",", "M"}], "}"}], ",", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"-", 
       RowBox[{"IdentityMatrix", "[", "3", "]"}]}], ",", "Mtrans"}], "}"}], 
    ",", 
    RowBox[{"ConstantArray", "[", 
     RowBox[{"0", ",", 
      RowBox[{"{", 
       RowBox[{"3", ",", "3"}], "}"}]}], "]"}]}], "]"}], " ", "//", 
  "Timing"}]], "Input",
 CellChangeTimes->{{3.6428044557307568`*^9, 3.6428045180910187`*^9}, {
   3.642804557546698*^9, 3.6428045603595657`*^9}, 3.642804836104357*^9, {
   3.6428048862743683`*^9, 3.64280493887684*^9}, {3.642805135965514*^9, 
   3.642805146982573*^9}, {3.642805703517687*^9, 3.642805705681878*^9}, {
   3.6428058342649727`*^9, 3.642805836844739*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"LyapunovSolve", "[", 
   RowBox[{
    RowBox[{"{", 
     RowBox[{"\[Eta]", ",", "M"}], "}"}], ",", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"-", 
       RowBox[{"IdentityMatrix", "[", "3", "]"}]}], ",", 
      RowBox[{"M", "/.", 
       RowBox[{"{", 
        RowBox[{"\[CapitalPhi]", "\[Rule]", " ", 
         RowBox[{
          SuperscriptBox["E", 
           RowBox[{"I", " ", "\[Alpha]"}]], "\[CapitalPhi]"}]}], "}"}]}]}], 
     "}"}], ",", 
    RowBox[{"ConstantArray", "[", 
     RowBox[{"0", ",", 
      RowBox[{"{", 
       RowBox[{"3", ",", "3"}], "}"}]}], "]"}]}], "]"}], " ", "//", "Timing", 
  " ", 
  RowBox[{"(*", " ", 
   RowBox[{"No", " ", "result", " ", "after", " ", "10", " ", 
    RowBox[{"hours", "!"}]}], " ", "*)"}]}]], "Input",
 CellChangeTimes->{{3.6428058401849747`*^9, 3.642805897045268*^9}, {
  3.642833320983412*^9, 3.64283333024127*^9}}],

Cell[BoxData["$Aborted"], "Output",
 CellChangeTimes->{3.642770904356339*^9, 3.6427714267064743`*^9, 
  3.642771608777444*^9, 3.642772133140605*^9, 3.642801180627252*^9, 
  3.642801412203581*^9, 3.6428016176198807`*^9, 3.642802195316012*^9, 
  3.642802408258778*^9, 3.642803675963513*^9, 3.642803855099172*^9, 
  3.642804519154072*^9, 3.6428045611770353`*^9, 3.642805123564411*^9, 
  3.642805830634716*^9, 3.642806197146652*^9, 3.642833290229582*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"Simplify", "@", 
   RowBox[{"Solve", "[", 
    RowBox[{
     RowBox[{
      RowBox[{"Mtrans", "\[Equal]", 
       RowBox[{
        RowBox[{"h2", "\[ConjugateTranspose]"}], ".", "M", ".", "h2"}]}], " ",
       "&&", 
      RowBox[{"\[Alpha]", "\[Element]", "Reals"}], "&&", 
      RowBox[{
       RowBox[{"(", 
        RowBox[{
         RowBox[{"-", 
          RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], "-", 
         SuperscriptBox[
          RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"]}], ")"}], ">", 
       "0"}]}], " ", ",", 
     RowBox[{"{", 
      RowBox[{"\[CurlyEpsilon]1", ",", "\[CapitalPhi]1"}], "}"}]}], "]"}]}], "//",
   "Timing", " "}]], "Input",
 CellChangeTimes->{{3.642772568102009*^9, 3.64277256999403*^9}, {
  3.642885534575655*^9, 3.64288553593781*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Simplify", "@", 
   RowBox[{"Solve", "[", 
    RowBox[{
     RowBox[{
      RowBox[{"Mtrans", "\[Equal]", 
       RowBox[{
        RowBox[{"e1", "\[ConjugateTranspose]"}], ".", "M", ".", "e1"}]}], " ",
       "&&", 
      RowBox[{"\[Alpha]", "\[Element]", "Reals"}], "&&", 
      RowBox[{
       RowBox[{"(", 
        RowBox[{
         RowBox[{"-", 
          RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], "-", 
         SuperscriptBox[
          RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"]}], ")"}], ">", 
       "0"}], " ", "&&", 
      RowBox[{
       RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], ">", "0"}], "&&", 
      RowBox[{
       RowBox[{"Im", "[", "\[CapitalPhi]", "]"}], ">", "0"}], "&&", 
      RowBox[{
       RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}], "<", "0"}], "&&", 
      RowBox[{
       RowBox[{"Im", "[", "\[CurlyEpsilon]", "]"}], ">", "0"}]}], ",", 
     RowBox[{"{", 
      RowBox[{"\[CurlyEpsilon]1", ",", "\[CapitalPhi]1"}], "}"}]}], "]"}]}], "//",
   "Timing"}]], "Input",
 CellChangeTimes->{{3.642775550590456*^9, 3.642775558628146*^9}, {
  3.642782953153721*^9, 3.6427829796227217`*^9}, {3.642786468378882*^9, 
  3.6427865159786043`*^9}, {3.642885541839167*^9, 3.642885543095173*^9}}],

Cell[BoxData["$Aborted"], "Output",
 CellChangeTimes->{3.642786492051587*^9, 3.64280095789752*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"Simplify", "@", 
   RowBox[{"Solve", "[", 
    RowBox[{
     RowBox[{
      RowBox[{"Mtrans", "\[Equal]", 
       RowBox[{
        RowBox[{"e2", "\[ConjugateTranspose]"}], ".", "M", ".", "e2"}]}], " ",
       "&&", 
      RowBox[{"\[Alpha]", "\[Element]", "Reals"}], "&&", 
      RowBox[{
       RowBox[{"(", 
        RowBox[{
         RowBox[{"-", 
          RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}]}], "-", 
         SuperscriptBox[
          RowBox[{"Abs", "[", "\[CapitalPhi]", "]"}], "2"]}], ")"}], ">", 
       "0"}], " ", "&&", 
      RowBox[{
       RowBox[{"Re", "[", "\[CapitalPhi]", "]"}], ">", "0"}], "&&", 
      RowBox[{
       RowBox[{"Im", "[", "\[CapitalPhi]", "]"}], ">", "0"}], "&&", 
      RowBox[{
       RowBox[{"Re", "[", "\[CurlyEpsilon]", "]"}], "<", "0"}], "&&", 
      RowBox[{
       RowBox[{"Im", "[", "\[CurlyEpsilon]", "]"}], ">", "0"}]}], ",", 
     RowBox[{"{", 
      RowBox[{"\[CurlyEpsilon]1", ",", "\[CapitalPhi]1"}], "}"}]}], "]"}]}], "//",
   "Timing"}]], "Input",
 CellChangeTimes->{{3.642801172692205*^9, 3.642801174514537*^9}, {
  3.6428855458246307`*^9, 3.6428855473822193`*^9}}],

Cell["The magnetizing Harrison transformation", "Text",
 CellChangeTimes->{{3.6417346894355173`*^9, 3.641734702581834*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"U", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"1", ",", "0", ",", "0"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       FractionBox["B0", 
        RowBox[{"Sqrt", "[", "2", "]"}]], ",", "1", ",", "0"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       FractionBox[
        SuperscriptBox["B0", "2"], "4"], ",", 
       FractionBox["B0", 
        RowBox[{"Sqrt", "[", "2", "]"}]], ",", "1"}], "}"}]}], "}"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.6417340735471373`*^9, 3.641734108967753*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"Mtrans", "=", 
    RowBox[{
     RowBox[{
      RowBox[{
       RowBox[{"FullSimplify", "[", 
        RowBox[{"M", "/.", "Harrison"}], "]"}], "//.", "realpotentials"}], "//",
       "ComplexExpand"}], "//", 
     RowBox[{"FullSimplify", "/.", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{
         RowBox[{"\[Phi]", "[", "x", "]"}], "\[Rule]", 
         RowBox[{"\[Phi]1", "[", "x", "]"}]}], ",", 
        RowBox[{
         RowBox[{"\[Chi]", "[", "x", "]"}], "\[Rule]", 
         RowBox[{"\[Chi]1", "[", "x", "]"}]}], ",", 
        RowBox[{
         RowBox[{"\[Psi]", "[", "x", "]"}], "\[Rule]", 
         RowBox[{"\[Psi]1", "[", "x", "]"}]}], ",", 
        RowBox[{
         RowBox[{"\[Sigma]", "[", "x", "]"}], "\[Rule]", 
         RowBox[{"\[Sigma]1", "[", "x", "]"}]}]}], "}"}]}]}]}], ";"}], "//", 
  "Timing", " ", 
  RowBox[{"(*", " ", 
   RowBox[{
   "This", " ", "takes", " ", "5", " ", "minutes", " ", "on", " ", "linux"}], 
   " ", "*)"}]}]], "Input",
 CellChangeTimes->{{3.642908113318503*^9, 3.64290813877314*^9}, {
  3.64290923042367*^9, 3.642909240217527*^9}, {3.642909423394868*^9, 
  3.642909426446093*^9}, {3.64290985331688*^9, 3.6429098594824333`*^9}, {
  3.6429102112782583`*^9, 3.642910230885819*^9}, {3.642910430039118*^9, 
  3.6429104329434147`*^9}, {3.6429104654669657`*^9, 3.642910470900412*^9}, {
  3.642912182980446*^9, 3.642912187014282*^9}, {3.642912525106895*^9, 
  3.642912558964424*^9}, {3.642913490615222*^9, 3.6429135415249987`*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
  "276.15399999999999636202119290828704833984`8.461751251497825", ",", 
   "Null"}], "}"}]], "Output",
 CellChangeTimes->{3.642913818898559*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Mtrans", "[", 
  RowBox[{"[", 
   RowBox[{"1", ",", "1"}], "]"}], "]"}]], "Input",
 CellChangeTimes->{{3.642915213118451*^9, 3.6429152217866583`*^9}}],

Cell[BoxData[
 RowBox[{
  FractionBox["1", "16"], " ", 
  SuperscriptBox["\[ExponentialE]", 
   RowBox[{
    RowBox[{"-", "2"}], " ", 
    RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
  RowBox[{"(", 
   RowBox[{
    SuperscriptBox["B0", "4"], "+", 
    RowBox[{"2", " ", 
     SuperscriptBox["B0", "2"], " ", 
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"2", " ", 
       RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        RowBox[{"(", 
         RowBox[{"2", "+", 
          RowBox[{"B0", " ", 
           RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}], "2"], "+", 
       RowBox[{
        SuperscriptBox["B0", "2"], " ", 
        SuperscriptBox[
         RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}]}], ")"}]}], "+", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"4", " ", 
       RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
     RowBox[{"(", 
      RowBox[{
       RowBox[{"4", " ", 
        SuperscriptBox["B0", "4"], " ", 
        SuperscriptBox[
         RowBox[{"\[Sigma]", "[", "x", "]"}], "2"]}], "+", 
       SuperscriptBox[
        RowBox[{"(", 
         RowBox[{"2", "+", 
          RowBox[{"B0", " ", 
           RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}], "4"], "-", 
       RowBox[{"8", " ", 
        SuperscriptBox["B0", "3"], " ", 
        RowBox[{"\[Sigma]", "[", "x", "]"}], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"-", "2"}], "+", 
          RowBox[{"B0", " ", 
           RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}], " ", 
        RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
       RowBox[{"2", " ", 
        SuperscriptBox["B0", "2"], " ", 
        RowBox[{"(", 
         RowBox[{"12", "+", 
          RowBox[{"B0", " ", 
           RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
           RowBox[{"(", 
            RowBox[{
             RowBox[{"-", "4"}], "+", 
             RowBox[{"3", " ", "B0", " ", 
              RowBox[{"\[Chi]", "[", "x", "]"}]}]}], ")"}]}]}], ")"}], " ", 
        SuperscriptBox[
         RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], "+", 
       RowBox[{
        SuperscriptBox["B0", "4"], " ", 
        SuperscriptBox[
         RowBox[{"\[Psi]", "[", "x", "]"}], "4"]}]}], ")"}]}]}], 
   ")"}]}]], "Output",
 CellChangeTimes->{{3.642915214757069*^9, 3.642915222913774*^9}}]
}, Open  ]],

Cell["\<\
The following is for calculations in terms of the real potentials\
\>", "Text",
 CellChangeTimes->{{3.642932712540457*^9, 3.6429327353638153`*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"With", "[", 
   RowBox[{
    RowBox[{"{", 
     RowBox[{
      RowBox[{"U", "=", "e2"}], ",", 
      RowBox[{"Mtrans", "=", 
       RowBox[{
        RowBox[{"FullSimplify", "[", 
         RowBox[{
          RowBox[{
           RowBox[{"M", "/.", 
            RowBox[{"{", 
             RowBox[{
              RowBox[{"\[CurlyEpsilon]", "\[Rule]", "\[CurlyEpsilon]"}], ",", 
              
              RowBox[{"\[CapitalPhi]", "\[Rule]", "0"}]}], "}"}]}], "//.", 
           "realpotentials"}], "//", "ComplexExpand"}], "]"}], "/.", 
        RowBox[{"{", 
         RowBox[{
          RowBox[{
           RowBox[{"\[Phi]", "[", "x", "]"}], "\[Rule]", 
           RowBox[{"\[Phi]1", "[", "x", "]"}]}], ",", 
          RowBox[{
           RowBox[{"\[Chi]", "[", "x", "]"}], "\[Rule]", "0"}], ",", 
          RowBox[{
           RowBox[{"\[Psi]", "[", "x", "]"}], "\[Rule]", "0"}], ",", 
          RowBox[{
           RowBox[{"\[Sigma]", "[", "x", "]"}], "\[Rule]", 
           RowBox[{"\[Sigma]1", "[", "x", "]"}]}]}], "}"}]}]}]}], 
     RowBox[{"(*", 
      RowBox[{",", " ", 
       RowBox[{"U", "=", 
        RowBox[{"{", 
         RowBox[{
          RowBox[{"{", 
           RowBox[{"1", ",", "0", ",", "0"}], "}"}], ",", 
          RowBox[{"{", 
           RowBox[{
            FractionBox["\[Alpha]", 
             RowBox[{"Sqrt", "[", "2", "]"}]], ",", "1", ",", "0"}], "}"}], 
          ",", 
          RowBox[{"{", 
           RowBox[{
            FractionBox[
             SuperscriptBox["\[Alpha]", "2"], "4"], ",", 
            FractionBox["\[Alpha]", 
             RowBox[{"Sqrt", "[", "2", "]"}]], ",", "1"}], "}"}]}], "}"}]}], 
       ",", 
       RowBox[{"Mtrans", "=", 
        RowBox[{
         RowBox[{
          RowBox[{
           RowBox[{"FullSimplify", "[", 
            RowBox[{"M", "/.", "Harrison"}], "]"}], "//.", "realpotentials"}],
           "//", "ComplexExpand"}], "//", 
         RowBox[{"FullSimplify", "/.", 
          RowBox[{"{", 
           RowBox[{
            RowBox[{
             RowBox[{"\[Phi]", "[", "x", "]"}], "\[Rule]", 
             RowBox[{"\[Phi]1", "[", "x", "]"}]}], ",", 
            RowBox[{
             RowBox[{"\[Chi]", "[", "x", "]"}], "\[Rule]", 
             RowBox[{"\[Chi]1", "[", "x", "]"}]}], ",", 
            RowBox[{
             RowBox[{"\[Psi]", "[", "x", "]"}], "\[Rule]", 
             RowBox[{"\[Psi]1", "[", "x", "]"}]}], ",", 
            RowBox[{
             RowBox[{"\[Sigma]", "[", "x", "]"}], "\[Rule]", 
             RowBox[{"\[Sigma]1", "[", "x", "]"}]}]}], "}"}]}]}]}]}], "*)"}], 
     "}"}], ",", 
    RowBox[{"TimeConstrained", "[", 
     RowBox[{
      RowBox[{"Simplify", "@", 
       RowBox[{"Solve", "[", 
        RowBox[{
         RowBox[{
          RowBox[{"Mtrans", "\[Equal]", 
           RowBox[{"Simplify", "[", 
            RowBox[{
             RowBox[{"U", "\[ConjugateTranspose]"}], ".", 
             RowBox[{"FullSimplify", "[", 
              RowBox[{
               RowBox[{
                RowBox[{"M", "//.", "realpotentials"}], "/.", 
                RowBox[{"{", 
                 RowBox[{
                  RowBox[{
                   RowBox[{"\[Chi]", "[", "x", "]"}], "\[Rule]", "0"}], ",", 
                  RowBox[{
                   RowBox[{"\[Psi]", "[", "x", "]"}], "\[Rule]", "0"}]}], 
                 "}"}]}], "//", "ComplexExpand"}], "]"}], ".", "U"}], "]"}]}],
           " ", "&&", 
          RowBox[{
           RowBox[{"{", 
            RowBox[{
             RowBox[{"\[Phi]", "[", "x", "]"}], ",", 
             RowBox[{"\[Phi]1", "[", "x", "]"}], ",", 
             RowBox[{"\[Chi]", "[", "x", "]"}], ",", 
             RowBox[{"\[Chi]1", "[", "x", "]"}], ",", 
             RowBox[{"\[Psi]", "[", "x", "]"}], ",", 
             RowBox[{"\[Psi]1", "[", "x", "]"}], ",", 
             RowBox[{"\[Sigma]", "[", "x", "]"}], ",", 
             RowBox[{"\[Sigma]1", "[", "x", "]"}], ",", "\[Alpha]"}], "}"}], 
           "\[Element]", "Reals"}]}], ",", 
         RowBox[{"{", 
          RowBox[{
           RowBox[{"\[Phi]1", "[", "x", "]"}], ",", 
           RowBox[{"\[Sigma]1", "[", "x", "]"}]}], "}"}]}], "]"}]}], ",", 
      "600"}], "]"}]}], "]"}], " ", 
  RowBox[{"(*", " ", 
   RowBox[{"No", " ", "result", " ", "after", " ", "5", " ", "minutes"}], " ",
    "*)"}]}]], "Input",
 CellChangeTimes->{{3.642885441555458*^9, 3.642885488393281*^9}, {
   3.642907713177693*^9, 3.642907741106018*^9}, {3.642912497328046*^9, 
   3.642912513787541*^9}, {3.64291261619748*^9, 3.642912620457329*^9}, {
   3.642912915380495*^9, 3.64291292132333*^9}, {3.64291297551963*^9, 
   3.642912984283847*^9}, {3.6429130295225983`*^9, 3.642913052341092*^9}, {
   3.642913438672682*^9, 3.642913441203107*^9}, {3.642913473760674*^9, 
   3.642913480090856*^9}, {3.642913577874216*^9, 3.642913657102158*^9}, {
   3.6429145905211353`*^9, 3.642914612123239*^9}, {3.6429146737497787`*^9, 
   3.642914716407887*^9}, {3.64291478234066*^9, 3.642914795344692*^9}, {
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   RowBox[{"{", 
    RowBox[{
     RowBox[{
      SqrtBox["2"], " ", 
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"\[Chi]", "[", "x", "]"}], "+", 
        RowBox[{"\[ImaginaryI]", " ", 
         RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}]}], ",", 
     RowBox[{"1", "+", 
      RowBox[{"2", " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"(", 
        RowBox[{
         SuperscriptBox[
          RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
         SuperscriptBox[
          RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}]}], ",", 
     RowBox[{
      SqrtBox["2"], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"\[Chi]", "[", "x", "]"}], "+", 
        RowBox[{"\[ImaginaryI]", " ", 
         RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
        RowBox[{
         SuperscriptBox["\[ExponentialE]", 
          RowBox[{"2", " ", 
           RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"\[Chi]", "[", "x", "]"}], "+", 
           RowBox[{"\[ImaginaryI]", " ", 
            RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
            RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
           SuperscriptBox[
            RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
           RowBox[{"2", " ", "\[ImaginaryI]", " ", 
            RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
            RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
           SuperscriptBox[
            RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}]}], ")"}]}]}], 
    "}"}], ",", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"2", " ", "\[ImaginaryI]", " ", 
         RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
        SuperscriptBox[
         RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "-", 
        RowBox[{"2", " ", "\[ImaginaryI]", " ", 
         RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
         RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
        SuperscriptBox[
         RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}], ",", 
     RowBox[{
      SqrtBox["2"], " ", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"\[Chi]", "[", "x", "]"}], "-", 
        RowBox[{"\[ImaginaryI]", " ", 
         RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
        RowBox[{
         SuperscriptBox["\[ExponentialE]", 
          RowBox[{"2", " ", 
           RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"\[Chi]", "[", "x", "]"}], "-", 
           RowBox[{"\[ImaginaryI]", " ", 
            RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}], " ", 
         RowBox[{"(", 
          RowBox[{
           RowBox[{"2", " ", "\[ImaginaryI]", " ", 
            RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
           SuperscriptBox[
            RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "-", 
           RowBox[{"2", " ", "\[ImaginaryI]", " ", 
            RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
            RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
           SuperscriptBox[
            RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}]}], ")"}]}], 
     ",", 
     RowBox[{
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{
        RowBox[{"-", "2"}], " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]], "+", 
      RowBox[{"2", " ", 
       RowBox[{"(", 
        RowBox[{
         SuperscriptBox[
          RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
         SuperscriptBox[
          RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}], "+", 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"4", " ", 
          SuperscriptBox[
           RowBox[{"\[Sigma]", "[", "x", "]"}], "2"]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Chi]", "[", "x", "]"}], "4"], "-", 
         RowBox[{"8", " ", 
          RowBox[{"\[Sigma]", "[", "x", "]"}], " ", 
          RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
         RowBox[{"6", " ", 
          SuperscriptBox[
           RowBox[{"\[Chi]", "[", "x", "]"}], "2"], " ", 
          SuperscriptBox[
           RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Psi]", "[", "x", "]"}], "4"]}], ")"}]}]}]}], "}"}]}], 
  "}"}]], "Output",
 CellChangeTimes->{3.641730568713457*^9}]
}, Open  ]],

Cell["The magnetizing transformation", "Text",
 CellChangeTimes->{{3.641730230197672*^9, 3.641730239182534*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"U", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"1", ",", "0", ",", "0"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       FractionBox["B0", 
        RowBox[{"Sqrt", "[", "2", "]"}]], ",", "1", ",", "0"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       FractionBox[
        SuperscriptBox["B0", "2"], "4"], ",", 
       FractionBox["B0", 
        RowBox[{"Sqrt", "[", "2", "]"}]], ",", "1"}], "}"}]}], "}"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.641730266626153*^9, 3.641730302286303*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"FullSimplify", "[", 
   RowBox[{
    RowBox[{"U", "\[ConjugateTranspose]"}], ".", "M", ".", "U"}], "]"}], "//",
   "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.6417303851081333`*^9, 3.641730395302413*^9}, {
  3.6417304377016973`*^9, 3.6417304422823668`*^9}}],

Cell[BoxData["$Aborted"], "Output",
 CellChangeTimes->{3.641730419738304*^9, 3.6417305461636*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"inv", "=", 
   RowBox[{"Simplify", "[", 
    RowBox[{"Inverse", "[", "M", "]"}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.640331456978216*^9, 3.640331474602244*^9}}],

Cell["The lagrangian", "Text",
 CellChangeTimes->{{3.6403312163220387`*^9, 3.640331219585197*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"FullSimplify", "[", 
  RowBox[{
   FractionBox["1", "4"], 
   RowBox[{"Tr", "[", 
    RowBox[{"inv", ".", 
     RowBox[{"D", "[", 
      RowBox[{"M", ",", "x"}], "]"}], ".", "inv", ".", 
     RowBox[{"D", "[", 
      RowBox[{"M", ",", "x"}], "]"}]}], "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6403312214511347`*^9, 3.6403312307027187`*^9}, {
  3.640331422504822*^9, 3.6403314498169413`*^9}, {3.640331480457246*^9, 
  3.640331531530417*^9}, {3.640331607887804*^9, 3.640331608942815*^9}, {
  3.640331659546748*^9, 3.640331665451591*^9}, {3.640369999523087*^9, 
  3.6403700110207787`*^9}}],

Cell[BoxData[
 RowBox[{"2", " ", 
  RowBox[{"(", 
   RowBox[{
    SuperscriptBox[
     RowBox[{
      SuperscriptBox["\[Phi]", "\[Prime]",
       MultilineFunction->None], "[", "x", "]"}], "2"], "+", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"4", " ", 
       RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
     SuperscriptBox[
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         SuperscriptBox["\[Sigma]", "\[Prime]",
          MultilineFunction->None], "[", "x", "]"}], "-", 
        RowBox[{"2", " ", 
         RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
         RowBox[{
          SuperscriptBox["\[Psi]", "\[Prime]",
           MultilineFunction->None], "[", "x", "]"}]}]}], ")"}], "2"]}], "+", 
    
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"2", " ", 
       RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        RowBox[{
         SuperscriptBox["\[Chi]", "\[Prime]",
          MultilineFunction->None], "[", "x", "]"}], "2"], "+", 
       SuperscriptBox[
        RowBox[{
         SuperscriptBox["\[Psi]", "\[Prime]",
          MultilineFunction->None], "[", "x", "]"}], "2"]}], ")"}]}]}], 
   ")"}]}]], "Output",
 CellChangeTimes->{{3.640331514439116*^9, 3.64033153358601*^9}, 
   3.6403316128581753`*^9, 3.640331669553029*^9, 3.6403700198205214`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"FullSimplify", "[", 
  RowBox[{
   FractionBox[
    RowBox[{"-", "1"}], "4"], 
   RowBox[{"Tr", "[", 
    RowBox[{
     RowBox[{"D", "[", 
      RowBox[{"M", ",", "x"}], "]"}], ".", 
     RowBox[{"D", "[", 
      RowBox[{"inv", ",", "x"}], "]"}]}], "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.640331773571742*^9, 3.6403318178598146`*^9}}],

Cell[BoxData[
 RowBox[{"2", " ", 
  RowBox[{"(", 
   RowBox[{
    SuperscriptBox[
     RowBox[{
      SuperscriptBox["\[Phi]", "\[Prime]",
       MultilineFunction->None], "[", "x", "]"}], "2"], "+", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"4", " ", 
       RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
     SuperscriptBox[
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         SuperscriptBox["\[Sigma]", "\[Prime]",
          MultilineFunction->None], "[", "x", "]"}], "-", 
        RowBox[{"2", " ", 
         RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
         RowBox[{
          SuperscriptBox["\[Psi]", "\[Prime]",
           MultilineFunction->None], "[", "x", "]"}]}]}], ")"}], "2"]}], "+", 
    
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"2", " ", 
       RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        RowBox[{
         SuperscriptBox["\[Chi]", "\[Prime]",
          MultilineFunction->None], "[", "x", "]"}], "2"], "+", 
       SuperscriptBox[
        RowBox[{
         SuperscriptBox["\[Psi]", "\[Prime]",
          MultilineFunction->None], "[", "x", "]"}], "2"]}], ")"}]}]}], 
   ")"}]}]], "Output",
 CellChangeTimes->{3.640331821700575*^9}]
}, Open  ]],

Cell["The complexification of su(2,1)", "Text",
 CellChangeTimes->{{3.640115955343843*^9, 3.6401159873401003`*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"H1", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "1"}], "]"}], "-", 
    RowBox[{"e", "[", 
     RowBox[{"3", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"H2", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "1"}], "]"}], "-", 
    RowBox[{"2", 
     RowBox[{"e", "[", 
      RowBox[{"2", ",", "2"}], "]"}]}], "+", 
    RowBox[{"e", "[", 
     RowBox[{"3", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E1", "=", 
   RowBox[{"e", "[", 
    RowBox[{"1", ",", "3"}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E2", "=", 
   RowBox[{"E1", "\[Transpose]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E3", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "2"}], "]"}], "+", 
    RowBox[{"e", "[", 
     RowBox[{"2", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E4", "=", 
   RowBox[{"E3", "\[Transpose]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E5", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "2"}], "]"}], "-", 
    RowBox[{"e", "[", 
     RowBox[{"2", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E6", "=", 
   RowBox[{"E5", "\[Transpose]"}]}], ";"}]}], "Input",
 CellChangeTimes->{{3.6401159884203987`*^9, 3.6401159910106297`*^9}, {
  3.640116069925665*^9, 3.640116222623272*^9}, {3.640116340311887*^9, 
  3.640116340685069*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"Basis", "=", 
   RowBox[{"Association", "[", 
    RowBox[{
     RowBox[{"\"\<H1\>\"", "\[Rule]", "H1"}], ",", 
     RowBox[{"\"\<H2\>\"", "\[Rule]", "H2"}], ",", 
     RowBox[{"\"\<E1\>\"", "\[Rule]", "E1"}], ",", 
     RowBox[{"\"\<E2\>\"", "\[Rule]", "E2"}], ",", 
     RowBox[{"\"\<E3\>\"", "\[Rule]", "E3"}], ",", 
     RowBox[{"\"\<E4\>\"", "\[Rule]", "E4"}], ",", 
     RowBox[{"\"\<E5\>\"", "\[Rule]", "E5"}], ",", 
     RowBox[{"\"\<E6\>\"", "\[Rule]", "E6"}]}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.640116234781075*^9, 3.640116280372305*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Map", "[", 
  RowBox[{"MatrixForm", ",", 
   RowBox[{"Values", "@", "Basis"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.640116313886286*^9, 3.640116331654833*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"1", "0", "0"},
       {"0", "0", "0"},
       {"0", "0", 
        RowBox[{"-", "1"}]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"1", "0", "0"},
       {"0", 
        RowBox[{"-", "2"}], "0"},
       {"0", "0", "1"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "1"},
       {"0", "0", "0"},
       {"0", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0"},
       {"0", "0", "0"},
       {"1", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "1", "0"},
       {"0", "0", "1"},
       {"0", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0"},
       {"1", "0", "0"},
       {"0", "1", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "1", "0"},
       {"0", "0", 
        RowBox[{"-", "1"}]},
       {"0", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0"},
       {"1", "0", "0"},
       {"0", 
        RowBox[{"-", "1"}], "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]]}], "}"}]], "Output",
 CellChangeTimes->{{3.6401163187310133`*^9, 3.640116352536796*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"multiplicationTable", "[", "Basis", "]"}], "//", 
  "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.64011623137094*^9, 3.640116232666003*^9}, {
  3.640116283770516*^9, 3.640116285424272*^9}, {3.6401163610163717`*^9, 
  3.640116362838328*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"0", "0", 
      RowBox[{"2", " ", "\<\"E1\"\>"}], 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"E2\"\>"}], "\<\"E3\"\>", 
      RowBox[{"-", "\<\"E4\"\>"}], "\<\"E5\"\>", 
      RowBox[{"-", "\<\"E6\"\>"}]},
     {"0", "0", "0", "0", 
      RowBox[{"3", " ", "\<\"E5\"\>"}], 
      RowBox[{
       RowBox[{"-", "3"}], " ", "\<\"E6\"\>"}], 
      RowBox[{"3", " ", "\<\"E3\"\>"}], 
      RowBox[{
       RowBox[{"-", "3"}], " ", "\<\"E4\"\>"}]},
     {
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"E1\"\>"}], "0", "0", "\<\"H1\"\>", 
      "0", "\<\"E5\"\>", "0", 
      RowBox[{"-", "\<\"E3\"\>"}]},
     {
      RowBox[{"2", " ", "\<\"E2\"\>"}], "0", 
      RowBox[{"-", "\<\"H1\"\>"}], "0", 
      RowBox[{"-", "\<\"E6\"\>"}], "0", "\<\"E4\"\>", "0"},
     {
      RowBox[{"-", "\<\"E3\"\>"}], 
      RowBox[{
       RowBox[{"-", "3"}], " ", "\<\"E5\"\>"}], "0", "\<\"E6\"\>", 
      "0", "\<\"H1\"\>", 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"E1\"\>"}], "\<\"H2\"\>"},
     {"\<\"E4\"\>", 
      RowBox[{"3", " ", "\<\"E6\"\>"}], 
      RowBox[{"-", "\<\"E5\"\>"}], "0", 
      RowBox[{"-", "\<\"H1\"\>"}], "0", 
      RowBox[{"-", "\<\"H2\"\>"}], 
      RowBox[{"2", " ", "\<\"E2\"\>"}]},
     {
      RowBox[{"-", "\<\"E5\"\>"}], 
      RowBox[{
       RowBox[{"-", "3"}], " ", "\<\"E3\"\>"}], "0", 
      RowBox[{"-", "\<\"E4\"\>"}], 
      RowBox[{"2", " ", "\<\"E1\"\>"}], "\<\"H2\"\>", "0", "\<\"H1\"\>"},
     {"\<\"E6\"\>", 
      RowBox[{"3", " ", "\<\"E4\"\>"}], "\<\"E3\"\>", "0", 
      RowBox[{"-", "\<\"H2\"\>"}], 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"E2\"\>"}], 
      RowBox[{"-", "\<\"H1\"\>"}], "0"}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{
  3.640116288773067*^9, {3.64011635401397*^9, 3.640116363436962*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"CKmetric", "[", "Basis", "]"}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.640116602187076*^9, 3.640116665052698*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"6", "0", "0", "0", "0", "0", "0", "0"},
     {"0", "4", "0", "0", "0", "0", "0", "0"},
     {"0", "0", "0", "4", "0", "0", "0", "0"},
     {"0", "0", "4", "0", "0", "0", "0", "0"},
     {"0", "0", "0", "0", "0", "6", "0", "0"},
     {"0", "0", "0", "0", "6", "0", "0", "0"},
     {"0", "0", "0", "0", "0", "0", "0", "6"},
     {"0", "0", "0", "0", "0", "0", "6", "0"}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.640116613918891*^9, 3.640116619004621*^9}, {
  3.6401166598997726`*^9, 3.64011667469487*^9}}]
}, Open  ]],

Cell["The basis of eigenvalues of the Cartan involution", "Text",
 CellChangeTimes->{{3.640120325260734*^9, 3.640120377168518*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"H1", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "1"}], "]"}], "-", 
    RowBox[{"e", "[", 
     RowBox[{"3", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"H2", "=", 
   RowBox[{"\[ImaginaryI]", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"e", "[", 
       RowBox[{"1", ",", "1"}], "]"}], "-", 
      RowBox[{"2", 
       RowBox[{"e", "[", 
        RowBox[{"2", ",", "2"}], "]"}]}], "+", 
      RowBox[{"e", "[", 
       RowBox[{"3", ",", "3"}], "]"}]}], ")"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"X1", "=", 
   RowBox[{"\[ImaginaryI]", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"e", "[", 
       RowBox[{"1", ",", "3"}], "]"}], "+", 
      RowBox[{"e", "[", 
       RowBox[{"3", ",", "1"}], "]"}]}], ")"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"X2", "=", 
   RowBox[{"\[ImaginaryI]", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"e", "[", 
       RowBox[{"1", ",", "3"}], "]"}], "-", 
      RowBox[{"e", "[", 
       RowBox[{"3", ",", "1"}], "]"}]}], ")"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"X3", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "2"}], "]"}], "+", 
    RowBox[{"e", "[", 
     RowBox[{"2", ",", "1"}], "]"}], "+", 
    RowBox[{"e", "[", 
     RowBox[{"2", ",", "3"}], "]"}], "+", 
    RowBox[{"e", "[", 
     RowBox[{"3", ",", "2"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"X4", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "2"}], "]"}], "-", 
    RowBox[{"e", "[", 
     RowBox[{"2", ",", "1"}], "]"}], "+", 
    RowBox[{"e", "[", 
     RowBox[{"2", ",", "3"}], "]"}], "-", 
    RowBox[{"e", "[", 
     RowBox[{"3", ",", "2"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"X5", "=", 
   RowBox[{"\[ImaginaryI]", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"e", "[", 
       RowBox[{"1", ",", "2"}], "]"}], "+", 
      RowBox[{"e", "[", 
       RowBox[{"2", ",", "1"}], "]"}], "-", 
      RowBox[{"e", "[", 
       RowBox[{"2", ",", "3"}], "]"}], "-", 
      RowBox[{"e", "[", 
       RowBox[{"3", ",", "2"}], "]"}]}], ")"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"X6", "=", 
   RowBox[{"\[ImaginaryI]", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"e", "[", 
       RowBox[{"1", ",", "2"}], "]"}], "-", 
      RowBox[{"e", "[", 
       RowBox[{"2", ",", "1"}], "]"}], "-", 
      RowBox[{"e", "[", 
       RowBox[{"2", ",", "3"}], "]"}], "+", 
      RowBox[{"e", "[", 
       RowBox[{"3", ",", "2"}], "]"}]}], ")"}]}]}], ";"}]}], "Input",
 CellChangeTimes->{{3.640120393414719*^9, 3.6401205592710648`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"Basis", "=", 
   RowBox[{"Association", "[", 
    RowBox[{
     RowBox[{"\"\<H1\>\"", "\[Rule]", "H1"}], ",", 
     RowBox[{"\"\<H2\>\"", "\[Rule]", "H2"}], ",", 
     RowBox[{"\"\<X1\>\"", "\[Rule]", "X1"}], ",", 
     RowBox[{"\"\<X2\>\"", "\[Rule]", "X2"}], ",", 
     RowBox[{"\"\<X3\>\"", "\[Rule]", "X3"}], ",", 
     RowBox[{"\"\<X4\>\"", "\[Rule]", "X4"}], ",", 
     RowBox[{"\"\<X5\>\"", "\[Rule]", "X5"}], ",", 
     RowBox[{"\"\<X6\>\"", "\[Rule]", "X6"}]}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.6401205698637123`*^9, 3.640120621045452*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Map", "[", 
  RowBox[{"MatrixForm", ",", 
   RowBox[{"Values", "@", "Basis"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6401206247164297`*^9, 3.640120644915783*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"1", "0", "0"},
       {"0", "0", "0"},
       {"0", "0", 
        RowBox[{"-", "1"}]}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"\[ImaginaryI]", "0", "0"},
       {"0", 
        RowBox[{
         RowBox[{"-", "2"}], " ", "\[ImaginaryI]"}], "0"},
       {"0", "0", "\[ImaginaryI]"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "\[ImaginaryI]"},
       {"0", "0", "0"},
       {"\[ImaginaryI]", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "\[ImaginaryI]"},
       {"0", "0", "0"},
       {
        RowBox[{"-", "\[ImaginaryI]"}], "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "1", "0"},
       {"1", "0", "1"},
       {"0", "1", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "1", "0"},
       {
        RowBox[{"-", "1"}], "0", "1"},
       {"0", 
        RowBox[{"-", "1"}], "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "\[ImaginaryI]", "0"},
       {"\[ImaginaryI]", "0", 
        RowBox[{"-", "\[ImaginaryI]"}]},
       {"0", 
        RowBox[{"-", "\[ImaginaryI]"}], "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "\[ImaginaryI]", "0"},
       {
        RowBox[{"-", "\[ImaginaryI]"}], "0", 
        RowBox[{"-", "\[ImaginaryI]"}]},
       {"0", "\[ImaginaryI]", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]]}], "}"}]], "Output",
 CellChangeTimes->{3.640120645312489*^9}]
}, Open  ]],

Cell["Check compactness (true)", "Text",
 CellChangeTimes->{{3.640120802164669*^9, 3.640120812781847*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Map", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"#", "\[Equal]", 
     RowBox[{"-", 
      RowBox[{"#", "\[ConjugateTranspose]"}]}]}], "&"}], ",", 
   RowBox[{"Values", "@", "Basis"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.640120684796886*^9, 3.6401207670284224`*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
  "False", ",", "True", ",", "True", ",", "False", ",", "False", ",", "True", 
   ",", "True", ",", "False"}], "}"}]], "Output",
 CellChangeTimes->{3.640120723032529*^9, 3.6401207757072783`*^9}]
}, Open  ]],

Cell["Confirm that the compact form of su(2,1) is su(3)", "Text",
 CellChangeTimes->{{3.640120884362146*^9, 3.6401209021702623`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"A", "=", 
   RowBox[{"Simplify", "[", 
    RowBox[{
     RowBox[{"a1", " ", "H2"}], "+", 
     RowBox[{"a2", " ", "X1"}], " ", "+", " ", 
     RowBox[{"a3", " ", "X4"}], "+", " ", 
     RowBox[{"a4", " ", "X5"}], " ", "+", " ", 
     RowBox[{"\[ImaginaryI]", 
      RowBox[{"(", 
       RowBox[{
        RowBox[{"a5", " ", "H1"}], " ", "+", " ", 
        RowBox[{"a6", " ", "X2"}], " ", "+", " ", 
        RowBox[{"a7", " ", "X3"}], " ", "+", " ", 
        RowBox[{"a8", " ", "X6"}]}], ")"}]}]}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.6401209181432047`*^9, 3.6401209761216288`*^9}, {
  3.640121008236847*^9, 3.640121013610168*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"A", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.640120981878244*^9, 3.640120984475885*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{"\[ImaginaryI]", " ", 
       RowBox[{"(", 
        RowBox[{"a1", "+", "a5"}], ")"}]}], 
      RowBox[{"a3", "+", 
       RowBox[{"\[ImaginaryI]", " ", 
        RowBox[{"(", 
         RowBox[{"a4", "+", "a7", "+", 
          RowBox[{"\[ImaginaryI]", " ", "a8"}]}], ")"}]}]}], 
      RowBox[{
       RowBox[{"\[ImaginaryI]", " ", "a2"}], "-", "a6"}]},
     {
      RowBox[{
       RowBox[{"-", "a3"}], "+", 
       RowBox[{"\[ImaginaryI]", " ", "a4"}], "+", 
       RowBox[{"\[ImaginaryI]", " ", "a7"}], "+", "a8"}], 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", "a1"}], 
      RowBox[{"a3", "-", 
       RowBox[{"\[ImaginaryI]", " ", "a4"}], "+", 
       RowBox[{"\[ImaginaryI]", " ", "a7"}], "+", "a8"}]},
     {
      RowBox[{
       RowBox[{"\[ImaginaryI]", " ", "a2"}], "+", "a6"}], 
      RowBox[{
       RowBox[{"-", "a3"}], "-", 
       RowBox[{"\[ImaginaryI]", " ", "a4"}], "+", 
       RowBox[{"\[ImaginaryI]", " ", "a7"}], "-", "a8"}], 
      RowBox[{"\[ImaginaryI]", " ", 
       RowBox[{"(", 
        RowBox[{"a1", "-", "a5"}], ")"}]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.6401209849552813`*^9, 3.640121015335281*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Simplify", "[", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{
     RowBox[{"A", "\[Equal]", 
      RowBox[{"-", 
       RowBox[{"A", "\[ConjugateTranspose]"}]}]}], ",", 
     RowBox[{"Tr", "[", "A", "]"}]}], "}"}], ",", 
   RowBox[{"Assumptions", "\[Rule]", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{
      "a1", ",", "a2", ",", "a3", ",", "a4", ",", "a5", ",", "a6", ",", "a7", 
       ",", "a8"}], "}"}], "\[Element]", " ", "Reals"}]}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6401210367363853`*^9, 3.640121112450658*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{"True", ",", "0"}], "}"}]], "Output",
 CellChangeTimes->{3.640121048192707*^9, 3.64012108373871*^9, 
  3.640121113741768*^9}]
}, Open  ]],

Cell["A representative of the coset is of the form:", "Text",
 CellChangeTimes->{{3.639905792491008*^9, 3.6399058014257717`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"B", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", "a"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", "b"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"a", "\[Conjugate]"}], ",", 
       RowBox[{"b", "\[Conjugate]"}], ",", "0"}], "}"}]}], "}"}]}], 
  ";"}]], "Input",
 CellChangeTimes->{{3.6399055825731707`*^9, 3.639905599425695*^9}, 
   3.639905697262782*^9, {3.639905831805416*^9, 3.639905892250197*^9}}],

Cell["We observe that the ", "Text",
 CellChangeTimes->{{3.639905942031096*^9, 3.639905945237095*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"B", "\[ConjugateTranspose]"}], ".", "\[Eta]", ".", "B"}], "//", 
  "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.63990553336235*^9, 3.6399055680884542`*^9}, {
  3.639905702203917*^9, 3.639905717463418*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"0", "0", 
      RowBox[{"-", 
       SuperscriptBox["a", "2"]}]},
     {"0", "0", 
      RowBox[{
       RowBox[{"-", "a"}], " ", "b"}]},
     {
      RowBox[{"-", 
       SuperscriptBox[
        RowBox[{"Conjugate", "[", "a", "]"}], "2"]}], 
      RowBox[{
       RowBox[{"-", 
        RowBox[{"Conjugate", "[", "a", "]"}]}], " ", 
       RowBox[{"Conjugate", "[", "b", "]"}]}], 
      RowBox[{"b", " ", 
       RowBox[{"Conjugate", "[", "b", "]"}]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.639905718049127*^9, 3.63990573252796*^9}, 
   3.639905894164629*^9}]
}, Open  ]],

Cell["su(2,1) with the normal metric", "Text",
 CellChangeTimes->{{3.640020581925099*^9, 3.640020591332088*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"H1", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "1"}], "]"}], "-", 
    RowBox[{"e", "[", 
     RowBox[{"3", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"H2", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"2", ",", "2"}], "]"}], "-", 
    RowBox[{"e", "[", 
     RowBox[{"3", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E1", "=", 
   RowBox[{"e", "[", 
    RowBox[{"1", ",", "2"}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E2", "=", 
   RowBox[{"E1", "\[ConjugateTranspose]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E3", "=", 
   RowBox[{"e", "[", 
    RowBox[{"1", ",", "3"}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E4", "=", 
   RowBox[{"E3", "\[ConjugateTranspose]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E5", "=", 
   RowBox[{"e", "[", 
    RowBox[{"2", ",", "3"}], "]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E6", "=", 
   RowBox[{"E5", "\[ConjugateTranspose]"}]}], ";"}]}], "Input",
 CellChangeTimes->{{3.63808520419322*^9, 3.63808533823031*^9}, {
  3.639780215707993*^9, 3.6397802701954317`*^9}, {3.639780369018505*^9, 
  3.6397804637125797`*^9}}],

Cell["Hornlund\[CloseCurlyQuote]s calculations", "Text",
 CellChangeTimes->{{3.6397292840628567`*^9, 3.639729291330873*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"Y1", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "1"}], "]"}], "-", 
    RowBox[{"e", "[", 
     RowBox[{"3", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Y2", "=", 
   RowBox[{"\[ImaginaryI]", " ", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"e", "[", 
       RowBox[{"1", ",", "1"}], "]"}], "-", 
      RowBox[{"2", 
       RowBox[{"e", "[", 
        RowBox[{"2", ",", "2"}], "]"}]}], "+", 
      RowBox[{"e", "[", 
       RowBox[{"3", ",", "3"}], "]"}]}], ")"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Y3", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "2"}], "]"}], "-", 
    RowBox[{"\[ImaginaryI]", " ", 
     RowBox[{"e", "[", 
      RowBox[{"2", ",", "3"}], "]"}]}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Y4", "=", 
   RowBox[{"Y3", "\[ConjugateTranspose]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Y5", "=", 
   RowBox[{
    RowBox[{"\[ImaginaryI]", " ", 
     RowBox[{"e", "[", 
      RowBox[{"1", ",", "2"}], "]"}]}], " ", "-", 
    RowBox[{"e", "[", 
     RowBox[{"2", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Y6", "=", 
   RowBox[{"Y5", "\[ConjugateTranspose]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Y7", "=", 
   RowBox[{"2", 
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"Y8", "=", 
   RowBox[{"Y7", "\[ConjugateTranspose]"}]}], ";"}]}], "Input",
 CellChangeTimes->{{3.639757943328887*^9, 3.639758104311638*^9}, {
  3.63975886432224*^9, 3.6397588654349203`*^9}}],

Cell["Gibbons\[CloseCurlyQuote]s calculations", "Text",
 CellChangeTimes->{{3.640020603843577*^9, 3.640020614245502*^9}}],

Cell[BoxData[{
 RowBox[{
  RowBox[{"H1", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "1"}], "]"}], "-", 
    RowBox[{"e", "[", 
     RowBox[{"3", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"H2", "=", 
   RowBox[{"\[ImaginaryI]", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"e", "[", 
       RowBox[{"1", ",", "1"}], "]"}], "-", 
      RowBox[{"2", 
       RowBox[{"e", "[", 
        RowBox[{"2", ",", "2"}], "]"}]}], "+", 
      RowBox[{"e", "[", 
       RowBox[{"3", ",", "3"}], "]"}]}], ")"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E1", "=", 
   RowBox[{
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "2"}], "]"}], "+", 
    RowBox[{"e", "[", 
     RowBox[{"2", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E2", "=", 
   RowBox[{"E1", "\[Transpose]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E3", "=", 
   RowBox[{"\[ImaginaryI]", 
    RowBox[{"(", 
     RowBox[{
      RowBox[{"e", "[", 
       RowBox[{"1", ",", "2"}], "]"}], "-", 
      RowBox[{"e", "[", 
       RowBox[{"2", ",", "3"}], "]"}]}], ")"}]}]}], 
  ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E4", "=", 
   RowBox[{"E3", "\[Transpose]"}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E5", "=", 
   RowBox[{"\[ImaginaryI]", " ", 
    RowBox[{"e", "[", 
     RowBox[{"1", ",", "3"}], "]"}]}]}], ";"}], "\[IndentingNewLine]", 
 RowBox[{
  RowBox[{"E6", "=", 
   RowBox[{"E5", "\[Transpose]"}]}], ";"}]}], "Input",
 CellChangeTimes->{{3.640020620340012*^9, 3.640020813481037*^9}, {
  3.64002085458344*^9, 3.640020881672554*^9}, {3.640330601198368*^9, 
  3.640330605738018*^9}, {3.640330654537244*^9, 3.640330655259686*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"Basis", "=", 
   RowBox[{"Association", "[", 
    RowBox[{
     RowBox[{"\"\<H1\>\"", "\[Rule]", "H1"}], ",", 
     RowBox[{"\"\<H2\>\"", "\[Rule]", "H2"}], ",", 
     RowBox[{"\"\<E1\>\"", "\[Rule]", "E1"}], ",", 
     RowBox[{"\"\<E2\>\"", "\[Rule]", "E2"}], ",", 
     RowBox[{"\"\<E3\>\"", "\[Rule]", "E3"}], ",", 
     RowBox[{"\"\<E4\>\"", "\[Rule]", "E4"}], ",", 
     RowBox[{"\"\<E5\>\"", "\[Rule]", "E5"}], ",", 
     RowBox[{"\"\<E6\>\"", "\[Rule]", "E6"}]}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.640021020577683*^9, 3.6400210759399*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Map", "[", 
   RowBox[{
    RowBox[{
     RowBox[{
      RowBox[{"-", 
       RowBox[{"\[Eta]", ".", 
        RowBox[{"#", "\[ConjugateTranspose]"}], ".", "\[Eta]"}]}], "\[Equal]",
       "#"}], "&"}], ",", 
    RowBox[{"Values", "@", "Basis"}]}], "]"}], " ", 
  RowBox[{"(*", 
   RowBox[{"Check", " ", "whether", " ", 
    RowBox[{"there", "'"}], "s", " ", "a", " ", "mistake", " ", "in", " ", 
    "the", " ", "definitions"}], "*)"}]}]], "Input",
 CellChangeTimes->{{3.640020946728018*^9, 3.640021015565318*^9}, {
  3.640021082905792*^9, 3.640021096505053*^9}, {3.640021237588171*^9, 
  3.640021295783354*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
  "True", ",", "True", ",", "True", ",", "True", ",", "True", ",", "True", 
   ",", "True", ",", "True"}], "}"}]], "Output",
 CellChangeTimes->{
  3.640021097719903*^9, {3.640021241608313*^9, 3.640021269191687*^9}}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"multiplicationTable", "[", "Basis", "]"}], "//", 
  "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.640021528729141*^9, 3.64002154775974*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"0", "0", "\<\"E1\"\>", 
      RowBox[{"-", "\<\"E2\"\>"}], "\<\"E3\"\>", 
      RowBox[{"-", "\<\"E4\"\>"}], 
      RowBox[{"2", " ", "\<\"E5\"\>"}], 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"E6\"\>"}]},
     {"0", "0", 
      RowBox[{"3", " ", "\<\"E3\"\>"}], 
      RowBox[{
       RowBox[{"-", "3"}], " ", "\<\"E4\"\>"}], 
      RowBox[{
       RowBox[{"-", "3"}], " ", "\<\"E1\"\>"}], 
      RowBox[{"3", " ", "\<\"E2\"\>"}], "0", "0"},
     {
      RowBox[{"-", "\<\"E1\"\>"}], 
      RowBox[{
       RowBox[{"-", "3"}], " ", "\<\"E3\"\>"}], "0", "\<\"H1\"\>", 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"E5\"\>"}], "\<\"H2\"\>", 
      "0", "\<\"E4\"\>"},
     {"\<\"E2\"\>", 
      RowBox[{"3", " ", "\<\"E4\"\>"}], 
      RowBox[{"-", "\<\"H1\"\>"}], "0", 
      RowBox[{"-", "\<\"H2\"\>"}], 
      RowBox[{"2", " ", "\<\"E6\"\>"}], 
      RowBox[{"-", "\<\"E3\"\>"}], "0"},
     {
      RowBox[{"-", "\<\"E3\"\>"}], 
      RowBox[{"3", " ", "\<\"E1\"\>"}], 
      RowBox[{"2", " ", "\<\"E5\"\>"}], "\<\"H2\"\>", "0", 
      RowBox[{"-", "\<\"H1\"\>"}], "0", "\<\"E2\"\>"},
     {"\<\"E4\"\>", 
      RowBox[{
       RowBox[{"-", "3"}], " ", "\<\"E2\"\>"}], 
      RowBox[{"-", "\<\"H2\"\>"}], 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"E6\"\>"}], "\<\"H1\"\>", "0", 
      RowBox[{"-", "\<\"E1\"\>"}], "0"},
     {
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"E5\"\>"}], "0", "0", "\<\"E3\"\>", 
      "0", "\<\"E1\"\>", "0", 
      RowBox[{"-", "\<\"H1\"\>"}]},
     {
      RowBox[{"2", " ", "\<\"E6\"\>"}], "0", 
      RowBox[{"-", "\<\"E4\"\>"}], "0", 
      RowBox[{"-", "\<\"E2\"\>"}], "0", "\<\"H1\"\>", "0"}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.640021542896669*^9, 3.6400215494103937`*^9}}]
}, Open  ]],

Cell["The transformation matrix from HBasis to Basis", "Text",
 CellChangeTimes->{{3.6397598314901247`*^9, 3.63975985484295*^9}, {
  3.6397600262392*^9, 3.639760034709271*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"A", "=", 
   RowBox[{"LinearSolve", "[", 
    RowBox[{
     RowBox[{"Flatten", "/@", " ", 
      RowBox[{"Values", "[", "HBasis", "]"}]}], ",", 
     RowBox[{"Flatten", "/@", 
      RowBox[{"Values", "[", "Basis", "]"}]}]}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.639759875360746*^9, 3.639759967529951*^9}, {
  3.639760000365635*^9, 3.6397600699938087`*^9}, {3.639772934797865*^9, 
  3.639772945074956*^9}, {3.639773480539748*^9, 3.639773485683981*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"A", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.6397734902785473`*^9, 3.639773492548875*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"1", "0", "0", "0", "0", "0", "0", "0", 
      RowBox[{"-", "1"}]},
     {"0", 
      FractionBox["1", "2"], 
      RowBox[{"-", 
       FractionBox["\[ImaginaryI]", "2"]}], 
      FractionBox["1", "2"], "0", "0", 
      RowBox[{"-", 
       FractionBox["\[ImaginaryI]", "2"]}], "0", "0"},
     {"0", "0", "0", "0", "0", 
      FractionBox["1", "2"], "0", 
      FractionBox["1", "2"], "0"},
     {"0", 
      FractionBox["1", "2"], 
      FractionBox["\[ImaginaryI]", "2"], 
      RowBox[{"-", 
       FractionBox["1", "2"]}], "0", "0", 
      RowBox[{"-", 
       FractionBox["\[ImaginaryI]", "2"]}], "0", "0"},
     {
      FractionBox["1", "2"], "0", "0", "0", 
      FractionBox["\[ImaginaryI]", "2"], "0", "0", "0", 
      RowBox[{
       RowBox[{"-", 
        FractionBox["1", "2"]}], "-", 
       FractionBox["\[ImaginaryI]", "2"]}]},
     {"0", 
      FractionBox["\[ImaginaryI]", "2"], 
      RowBox[{"-", 
       FractionBox["1", "2"]}], 
      FractionBox["\[ImaginaryI]", "2"], "0", "0", 
      RowBox[{"-", 
       FractionBox["1", "2"]}], "0", "0"},
     {"0", "0", "0", "0", "0", 
      FractionBox["1", "2"], "0", 
      RowBox[{"-", 
       FractionBox["1", "2"]}], "0"},
     {"0", 
      RowBox[{"-", 
       FractionBox["\[ImaginaryI]", "2"]}], 
      RowBox[{"-", 
       FractionBox["1", "2"]}], 
      FractionBox["\[ImaginaryI]", "2"], "0", "0", 
      FractionBox["1", "2"], "0", "0"},
     {"0", "0", "0", "0", "0", "0", "0", "0", "0"}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.6397734931399803`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Partition", "[", 
   RowBox[{
    RowBox[{
     RowBox[{"Flatten", "@", 
      RowBox[{"HBasis", "[", "\"\<Y2\>\"", "]"}]}], ".", "A"}], ",", "3"}], 
   "]"}], "//", "MatrixForm", " ", 
  RowBox[{"(*", 
   RowBox[{"Convert", " ", "list", " ", "into", " ", "matrix"}], 
   "*)"}]}]], "Input",
 CellChangeTimes->{{3.639775064366489*^9, 3.639775110638378*^9}, {
  3.6397752091013536`*^9, 3.63977529905367*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"0", "0", "0"},
     {"0", "1", "0"},
     {"0", "0", 
      RowBox[{"-", "1"}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{
  3.639775092182452*^9, {3.639775223693387*^9, 3.6397752568579807`*^9}, 
   3.639775301099683*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"\[Eta]", "=", 
   RowBox[{"{", 
    RowBox[{
     RowBox[{"{", 
      RowBox[{"0", ",", "0", ",", "\[ImaginaryI]"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{"0", ",", "1", ",", "0"}], "}"}], ",", 
     RowBox[{"{", 
      RowBox[{
       RowBox[{"-", "\[ImaginaryI]"}], ",", "0", ",", "0"}], "}"}]}], "}"}]}],
   ";"}]], "Input",
 CellChangeTimes->{{3.639724911482375*^9, 3.639724938496051*^9}, {
  3.639773488419882*^9, 3.639773489092984*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Map", "[", 
  RowBox[{
   RowBox[{
    RowBox[{"MatrixForm", "[", 
     RowBox[{
      RowBox[{"\[Eta]", ".", "#1"}], "+", " ", 
      RowBox[{
       RowBox[{"#1", "\[ConjugateTranspose]"}], ".", "\[Eta]"}]}], "]"}], 
    "&"}], ",", 
   RowBox[{"{", 
    RowBox[{
    "X1", ",", "X2", ",", "X4", ",", "X5", ",", "X6", ",", "X7", ",", "X8", 
     ",", "X9"}], "}"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.639724942001308*^9, 3.639724974363117*^9}, {
  3.639725128103191*^9, 3.639725149953121*^9}, {3.639725191609646*^9, 
  3.639725245612947*^9}, {3.639725280638311*^9, 3.6397252819072323`*^9}, {
  3.639726737492866*^9, 3.639726774143609*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0"},
       {"0", "0", "0"},
       {"0", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", 
        RowBox[{"-", "\[ImaginaryI]"}]},
       {"0", "2", "0"},
       {"\[ImaginaryI]", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "1", "0"},
       {"1", "0", "\[ImaginaryI]"},
       {"0", 
        RowBox[{"-", "\[ImaginaryI]"}], "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", 
        RowBox[{"-", "1"}], "0"},
       {
        RowBox[{"-", "1"}], "0", "\[ImaginaryI]"},
       {"0", 
        RowBox[{"-", "\[ImaginaryI]"}], "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0"},
       {"0", "0", "0"},
       {"0", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0"},
       {"0", "0", "0"},
       {"0", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "\[ImaginaryI]", "0"},
       {
        RowBox[{"-", "\[ImaginaryI]"}], "0", "1"},
       {"0", "1", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", 
        RowBox[{"-", "\[ImaginaryI]"}], "0"},
       {"\[ImaginaryI]", "0", "1"},
       {"0", "1", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]]}], "}"}]], "Output",
 CellChangeTimes->{{3.639726752347784*^9, 3.639726776112755*^9}, 
   3.639759255015946*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"Basis", "=", 
   RowBox[{"Association", "[", 
    RowBox[{
     RowBox[{"\"\<H1\>\"", "\[Rule]", "H1"}], ",", 
     RowBox[{"\"\<H2\>\"", "\[Rule]", " ", "H2"}], ",", 
     RowBox[{"\"\<E1\>\"", "\[Rule]", " ", "E1"}], ",", 
     RowBox[{"\"\<E2\>\"", "\[Rule]", " ", "E2"}], ",", 
     RowBox[{"\"\<E3\>\"", "\[Rule]", " ", "E3"}], ",", 
     RowBox[{"\"\<E4\>\"", "\[Rule]", " ", "E4"}], ",", 
     RowBox[{"\"\<E5\>\"", "\[Rule]", " ", "E5"}], ",", 
     RowBox[{"\"\<E6\>\"", "\[Rule]", " ", "E6"}]}], "]"}]}], ";"}]], "Input",\

 CellChangeTimes->{{3.638112672688957*^9, 3.6381126842970257`*^9}, 
   3.6381209143477716`*^9, {3.638121584989729*^9, 3.638121590132227*^9}, {
   3.6381216286172733`*^9, 3.638121630631158*^9}, {3.638121684004984*^9, 
   3.638121725101521*^9}, {3.638121902514084*^9, 3.638121921471434*^9}, 
   3.638124333325348*^9, 3.638126222806572*^9, 3.6381288687314653`*^9, {
   3.639780533937963*^9, 3.639780576738525*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"HBasis", "=", 
   RowBox[{"Association", "[", 
    RowBox[{
     RowBox[{"\"\<Y1\>\"", "\[Rule]", "Y1"}], ",", 
     RowBox[{"\"\<Y2\>\"", "\[Rule]", "Y2"}], ",", 
     RowBox[{"\"\<Y3\>\"", "\[Rule]", "Y3"}], ",", 
     RowBox[{"\"\<Y4\>\"", "\[Rule]", "Y4"}], ",", 
     RowBox[{"\"\<Y5\>\"", "\[Rule]", "Y5"}], ",", 
     RowBox[{"\"\<Y6\>\"", "\[Rule]", "Y6"}], ",", 
     RowBox[{"\"\<Y7\>\"", "\[Rule]", "Y7"}], ",", 
     RowBox[{"\"\<Y8\>\"", "\[Rule]", "Y8"}]}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.639758121611931*^9, 3.639758184134794*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Map", "[", 
  RowBox[{"MatrixForm", ",", "Basis"}], "]"}]], "Input",
 CellChangeTimes->{{3.638121733658594*^9, 3.6381217634316797`*^9}, {
  3.638121806313549*^9, 3.6381218302410097`*^9}, {3.638121951010605*^9, 
  3.638122005171115*^9}}],

Cell[BoxData[
 RowBox[{"\[LeftAssociation]", 
  RowBox[{
   RowBox[{"\<\"H1\"\>", "\[Rule]", 
    TagBox[
     RowBox[{"(", "\[NoBreak]", GridBox[{
        {"1", "0", "0"},
        {"0", "0", "0"},
        {"0", "0", 
         RowBox[{"-", "1"}]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
         "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.7]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
     Function[BoxForm`e$, 
      MatrixForm[BoxForm`e$]]]}], ",", 
   RowBox[{"\<\"H2\"\>", "\[Rule]", 
    TagBox[
     RowBox[{"(", "\[NoBreak]", GridBox[{
        {"0", "0", "0"},
        {"0", "1", "0"},
        {"0", "0", 
         RowBox[{"-", "1"}]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
         "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.7]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
     Function[BoxForm`e$, 
      MatrixForm[BoxForm`e$]]]}], ",", 
   RowBox[{"\<\"E1\"\>", "\[Rule]", 
    TagBox[
     RowBox[{"(", "\[NoBreak]", GridBox[{
        {"0", "1", "0"},
        {"0", "0", "0"},
        {"0", "0", "0"}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
         "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.7]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
     Function[BoxForm`e$, 
      MatrixForm[BoxForm`e$]]]}], ",", 
   RowBox[{"\<\"E2\"\>", "\[Rule]", 
    TagBox[
     RowBox[{"(", "\[NoBreak]", GridBox[{
        {"0", "0", "0"},
        {"1", "0", "0"},
        {"0", "0", "0"}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
         "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.7]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
     Function[BoxForm`e$, 
      MatrixForm[BoxForm`e$]]]}], ",", 
   RowBox[{"\<\"E3\"\>", "\[Rule]", 
    TagBox[
     RowBox[{"(", "\[NoBreak]", GridBox[{
        {"0", "0", "1"},
        {"0", "0", "0"},
        {"0", "0", "0"}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
         "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.7]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
     Function[BoxForm`e$, 
      MatrixForm[BoxForm`e$]]]}], ",", 
   RowBox[{"\<\"E4\"\>", "\[Rule]", 
    TagBox[
     RowBox[{"(", "\[NoBreak]", GridBox[{
        {"0", "0", "0"},
        {"0", "0", "0"},
        {"1", "0", "0"}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
         "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.7]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
     Function[BoxForm`e$, 
      MatrixForm[BoxForm`e$]]]}], ",", 
   RowBox[{"\<\"E5\"\>", "\[Rule]", 
    TagBox[
     RowBox[{"(", "\[NoBreak]", GridBox[{
        {"0", "0", "0"},
        {"0", "0", "1"},
        {"0", "0", "0"}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
         "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.7]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
     Function[BoxForm`e$, 
      MatrixForm[BoxForm`e$]]]}], ",", 
   RowBox[{"\<\"E6\"\>", "\[Rule]", 
    TagBox[
     RowBox[{"(", "\[NoBreak]", GridBox[{
        {"0", "0", "0"},
        {"0", "0", "0"},
        {"0", "1", "0"}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
         "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.7]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
     Function[BoxForm`e$, 
      MatrixForm[BoxForm`e$]]]}]}], "\[RightAssociation]"}]], "Output",
 CellChangeTimes->{{3.638121741871459*^9, 3.638121830790482*^9}, 
   3.638121928517826*^9, {3.638121958833317*^9, 3.638121974741913*^9}, 
   3.638122005954858*^9, 3.639758872359476*^9, 3.639759152062263*^9, 
   3.639759283769332*^9, 3.639759320648312*^9, {3.6397594344997473`*^9, 
   3.6397594410486803`*^9}, 3.639780516676265*^9, 3.639780581610305*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Map", "[", 
  RowBox[{"MatrixForm", ",", "HBasis"}], "]"}]], "Input",
 CellChangeTimes->{{3.639758826835246*^9, 3.63975883275793*^9}}],

Cell[BoxData[
 RowBox[{"\[LeftAssociation]", 
  RowBox[{
   RowBox[{"\<\"Y1\"\>", "\[Rule]", 
    TagBox[
     RowBox[{"(", "\[NoBreak]", GridBox[{
        {"1", "0", "0"},
        {"0", "0", "0"},
        {"0", "0", 
         RowBox[{"-", "1"}]}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
         "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.7]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
     Function[BoxForm`e$, 
      MatrixForm[BoxForm`e$]]]}], ",", 
   RowBox[{"\<\"Y2\"\>", "\[Rule]", 
    TagBox[
     RowBox[{"(", "\[NoBreak]", GridBox[{
        {"\[ImaginaryI]", "0", "0"},
        {"0", 
         RowBox[{
          RowBox[{"-", "2"}], " ", "\[ImaginaryI]"}], "0"},
        {"0", "0", "\[ImaginaryI]"}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
         "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.7]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
     Function[BoxForm`e$, 
      MatrixForm[BoxForm`e$]]]}], ",", 
   RowBox[{"\<\"Y3\"\>", "\[Rule]", 
    TagBox[
     RowBox[{"(", "\[NoBreak]", GridBox[{
        {"0", "1", "0"},
        {"0", "0", 
         RowBox[{"-", "\[ImaginaryI]"}]},
        {"0", "0", "0"}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
         "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.7]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
     Function[BoxForm`e$, 
      MatrixForm[BoxForm`e$]]]}], ",", 
   RowBox[{"\<\"Y4\"\>", "\[Rule]", 
    TagBox[
     RowBox[{"(", "\[NoBreak]", GridBox[{
        {"0", "0", "0"},
        {"1", "0", "0"},
        {"0", "\[ImaginaryI]", "0"}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
         "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.7]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
     Function[BoxForm`e$, 
      MatrixForm[BoxForm`e$]]]}], ",", 
   RowBox[{"\<\"Y5\"\>", "\[Rule]", 
    TagBox[
     RowBox[{"(", "\[NoBreak]", GridBox[{
        {"0", "\[ImaginaryI]", "0"},
        {"0", "0", 
         RowBox[{"-", "1"}]},
        {"0", "0", "0"}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
         "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.7]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
     Function[BoxForm`e$, 
      MatrixForm[BoxForm`e$]]]}], ",", 
   RowBox[{"\<\"Y6\"\>", "\[Rule]", 
    TagBox[
     RowBox[{"(", "\[NoBreak]", GridBox[{
        {"0", "0", "0"},
        {
         RowBox[{"-", "\[ImaginaryI]"}], "0", "0"},
        {"0", 
         RowBox[{"-", "1"}], "0"}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
         "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.7]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
     Function[BoxForm`e$, 
      MatrixForm[BoxForm`e$]]]}], ",", 
   RowBox[{"\<\"Y7\"\>", "\[Rule]", 
    TagBox[
     RowBox[{"(", "\[NoBreak]", GridBox[{
        {"0", "0", "2"},
        {"0", "0", "0"},
        {"0", "0", "0"}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
         "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.7]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
     Function[BoxForm`e$, 
      MatrixForm[BoxForm`e$]]]}], ",", 
   RowBox[{"\<\"Y8\"\>", "\[Rule]", 
    TagBox[
     RowBox[{"(", "\[NoBreak]", GridBox[{
        {"0", "0", "0"},
        {"0", "0", "0"},
        {"2", "0", "0"}
       },
       GridBoxAlignment->{
        "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
         "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
       GridBoxSpacings->{"Columns" -> {
           Offset[0.27999999999999997`], {
            Offset[0.7]}, 
           Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
           Offset[0.2], {
            Offset[0.4]}, 
           Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
     Function[BoxForm`e$, 
      MatrixForm[BoxForm`e$]]]}]}], "\[RightAssociation]"}]], "Output",
 CellChangeTimes->{3.639758834549917*^9, 3.6397588810178633`*^9, 
  3.639759154864561*^9, 3.639759287912445*^9, 3.639759323036379*^9, 
  3.639759445283957*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"multiplicationTable", "[", "Basis", "]"}], "//", 
  "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.63975748231463*^9, 3.639757491038911*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"0", "0", "\<\"E1\"\>", 
      RowBox[{"-", "\<\"E2\"\>"}], 
      RowBox[{"2", " ", "\<\"E3\"\>"}], 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"E4\"\>"}], "\<\"E5\"\>", 
      RowBox[{"-", "\<\"E6\"\>"}]},
     {"0", "0", 
      RowBox[{"-", "\<\"E1\"\>"}], "\<\"E2\"\>", "\<\"E3\"\>", 
      RowBox[{"-", "\<\"E4\"\>"}], 
      RowBox[{"2", " ", "\<\"E5\"\>"}], 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"E6\"\>"}]},
     {
      RowBox[{"-", "\<\"E1\"\>"}], "\<\"E1\"\>", "0", 
      RowBox[{"\<\"H1\"\>", "-", "\<\"H2\"\>"}], "0", 
      RowBox[{"-", "\<\"E6\"\>"}], "\<\"E3\"\>", "0"},
     {"\<\"E2\"\>", 
      RowBox[{"-", "\<\"E2\"\>"}], 
      RowBox[{
       RowBox[{"-", "\<\"H1\"\>"}], "+", "\<\"H2\"\>"}], "0", "\<\"E5\"\>", 
      "0", "0", 
      RowBox[{"-", "\<\"E4\"\>"}]},
     {
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"E3\"\>"}], 
      RowBox[{"-", "\<\"E3\"\>"}], "0", 
      RowBox[{"-", "\<\"E5\"\>"}], "0", "\<\"H1\"\>", "0", "\<\"E1\"\>"},
     {
      RowBox[{"2", " ", "\<\"E4\"\>"}], "\<\"E4\"\>", "\<\"E6\"\>", "0", 
      RowBox[{"-", "\<\"H1\"\>"}], "0", 
      RowBox[{"-", "\<\"E2\"\>"}], "0"},
     {
      RowBox[{"-", "\<\"E5\"\>"}], 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"E5\"\>"}], 
      RowBox[{"-", "\<\"E3\"\>"}], "0", "0", "\<\"E2\"\>", 
      "0", "\<\"H2\"\>"},
     {"\<\"E6\"\>", 
      RowBox[{"2", " ", "\<\"E6\"\>"}], "0", "\<\"E4\"\>", 
      RowBox[{"-", "\<\"E1\"\>"}], "0", 
      RowBox[{"-", "\<\"H2\"\>"}], "0"}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.639757492747827*^9, 3.639759127939847*^9, 
  3.6397592977855587`*^9, 3.639759329876547*^9, 3.6397594483570347`*^9, 
  3.639780601192862*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"multiplicationTable", "[", "HBasis", "]"}], "//", 
  "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.639758903201272*^9, 3.639758912529048*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"0", "0", "\<\"Y3\"\>", 
      RowBox[{"-", "\<\"Y4\"\>"}], "\<\"Y5\"\>", 
      RowBox[{"-", "\<\"Y6\"\>"}], 
      RowBox[{"2", " ", "\<\"Y7\"\>"}], 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"Y8\"\>"}]},
     {"0", "0", 
      RowBox[{"3", " ", "\<\"Y5\"\>"}], 
      RowBox[{"3", " ", "\<\"Y6\"\>"}], 
      RowBox[{
       RowBox[{"-", "3"}], " ", "\<\"Y3\"\>"}], 
      RowBox[{
       RowBox[{"-", "3"}], " ", "\<\"Y4\"\>"}], "0", "0"},
     {
      RowBox[{"-", "\<\"Y3\"\>"}], 
      RowBox[{
       RowBox[{"-", "3"}], " ", "\<\"Y5\"\>"}], "0", "\<\"Y1\"\>", 
      RowBox[{"-", "\<\"Y7\"\>"}], 
      RowBox[{"-", "\<\"Y2\"\>"}], "0", 
      RowBox[{"2", " ", "\<\"Y6\"\>"}]},
     {"\<\"Y4\"\>", 
      RowBox[{
       RowBox[{"-", "3"}], " ", "\<\"Y6\"\>"}], 
      RowBox[{"-", "\<\"Y1\"\>"}], "0", 
      RowBox[{"-", "\<\"Y2\"\>"}], "\<\"Y8\"\>", 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"Y5\"\>"}], "0"},
     {
      RowBox[{"-", "\<\"Y5\"\>"}], 
      RowBox[{"3", " ", "\<\"Y3\"\>"}], "\<\"Y7\"\>", "\<\"Y2\"\>", 
      "0", "\<\"Y1\"\>", "0", 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"Y4\"\>"}]},
     {"\<\"Y6\"\>", 
      RowBox[{"3", " ", "\<\"Y4\"\>"}], "\<\"Y2\"\>", 
      RowBox[{"-", "\<\"Y8\"\>"}], 
      RowBox[{"-", "\<\"Y1\"\>"}], "0", 
      RowBox[{"2", " ", "\<\"Y3\"\>"}], "0"},
     {
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"Y7\"\>"}], "0", "0", 
      RowBox[{"2", " ", "\<\"Y5\"\>"}], "0", 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"Y3\"\>"}], "0", 
      RowBox[{"4", " ", "\<\"Y1\"\>"}]},
     {
      RowBox[{"2", " ", "\<\"Y8\"\>"}], "0", 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"Y6\"\>"}], "0", 
      RowBox[{"2", " ", "\<\"Y4\"\>"}], "0", 
      RowBox[{
       RowBox[{"-", "4"}], " ", "\<\"Y1\"\>"}], "0"}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.639758913465169*^9, 3.639759130759012*^9, 
  3.639759162111088*^9, 3.639759193127329*^9, 3.639759292988433*^9, 
  3.639759334769319*^9, 3.63975945186318*^9}]
}, Open  ]],

Cell["Cartan involution", "Text",
 CellChangeTimes->{{3.639781150441403*^9, 3.639781155156642*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"MatrixForm", "/@", 
  RowBox[{"-", 
   RowBox[{"ConjugateTranspose", "/@", 
    RowBox[{"Values", "[", "Basis", "]"}]}]}]}]], "Input",
 CellChangeTimes->{{3.639781167826273*^9, 3.639781266476018*^9}, {
  3.63978158520601*^9, 3.639781596822652*^9}}],

Cell[BoxData[
 RowBox[{"{", 
  RowBox[{
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {
        RowBox[{"-", "1"}], "0", "0"},
       {"0", "0", "0"},
       {"0", "0", "1"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0"},
       {"0", 
        RowBox[{"-", "1"}], "0"},
       {"0", "0", "1"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0"},
       {
        RowBox[{"-", "1"}], "0", "0"},
       {"0", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", 
        RowBox[{"-", "1"}], "0"},
       {"0", "0", "0"},
       {"0", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0"},
       {"0", "0", "0"},
       {
        RowBox[{"-", "1"}], "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", 
        RowBox[{"-", "1"}]},
       {"0", "0", "0"},
       {"0", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0"},
       {"0", "0", "0"},
       {"0", 
        RowBox[{"-", "1"}], "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]], ",", 
   TagBox[
    RowBox[{"(", "\[NoBreak]", GridBox[{
       {"0", "0", "0"},
       {"0", "0", 
        RowBox[{"-", "1"}]},
       {"0", "0", "0"}
      },
      GridBoxAlignment->{
       "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, 
        "Rows" -> {{Baseline}}, "RowsIndexed" -> {}},
      GridBoxSpacings->{"Columns" -> {
          Offset[0.27999999999999997`], {
           Offset[0.7]}, 
          Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
          Offset[0.2], {
           Offset[0.4]}, 
          Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
    Function[BoxForm`e$, 
     MatrixForm[BoxForm`e$]]]}], "}"}]], "Output",
 CellChangeTimes->{{3.639781199031328*^9, 3.639781204858626*^9}, {
   3.639781252390617*^9, 3.6397812575880938`*^9}, 3.63978155507718*^9, 
   3.6397816022122803`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell["The lagrangian:", "Subsection",
 CellChangeTimes->{{3.638166172733698*^9, 3.638166180955381*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"$Assumptions", "=", 
  RowBox[{
   RowBox[{"{", 
    RowBox[{
     RowBox[{"\[Phi]", "[", "x", "]"}], ",", 
     RowBox[{"\[Chi]", "[", "x", "]"}], ",", 
     RowBox[{"\[Sigma]", "[", "x", "]"}], ",", 
     RowBox[{"\[Psi]", "[", "x", "]"}], ",", 
     RowBox[{"a", "[", "x", "]"}], ",", 
     RowBox[{"b", "[", "x", "]"}], ",", 
     RowBox[{"c", "[", "x", "]"}], ",", 
     RowBox[{"d", "[", "x", "]"}]}], "}"}], "\[Element]", " ", 
   "Reals"}]}]], "Input",
 CellChangeTimes->{{3.638082772701991*^9, 3.638082839697585*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"(", 
   RowBox[{
    RowBox[{"\[Phi]", "[", "x", "]"}], "|", 
    RowBox[{"\[Chi]", "[", "x", "]"}], "|", 
    RowBox[{"\[Sigma]", "[", "x", "]"}], "|", 
    RowBox[{"\[Psi]", "[", "x", "]"}], "|", 
    RowBox[{"a", "[", "x", "]"}], "|", 
    RowBox[{"b", "[", "x", "]"}], "|", 
    RowBox[{"c", "[", "x", "]"}], "|", 
    RowBox[{"d", "[", "x", "]"}]}], ")"}], "\[Element]", "Reals"}]], "Output",\

 CellChangeTimes->{3.638082843750041*^9, 3.638166409723381*^9, 
  3.638168432276677*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"V", "=", 
   RowBox[{
    RowBox[{
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"a", "[", "x", "]"}], " ", "X6"}], "]"}], ".", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"b", "[", "x", "]"}], " ", "X7"}], "]"}], ".", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"c", "[", "x", "]"}], " ", "X8"}], "]"}], ".", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"d", "[", "x", "]"}], " ", "X9"}], "]"}]}], "//", 
    "FullSimplify"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.638040332846508*^9, 3.6380403354612837`*^9}, {
  3.638040716743175*^9, 3.638040852249173*^9}, {3.638041010795701*^9, 
  3.638041013384963*^9}, {3.6380411095413647`*^9, 3.638041115905809*^9}, {
  3.6380413338967447`*^9, 3.638041344140225*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"M", "=", 
   RowBox[{
    RowBox[{
     RowBox[{"V", "\[ConjugateTranspose]"}], ".", "V"}], "//", 
    "FullSimplify"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.638041149490876*^9, 3.638041155769236*^9}, {
   3.638041360864306*^9, 3.63804136572287*^9}, 3.6381684380290422`*^9}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"V", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.638041118668479*^9, 3.63804112147793*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{
       RowBox[{
        RowBox[{"Cos", "[", 
         RowBox[{"b", "[", "x", "]"}], "]"}], " ", 
        RowBox[{"Cosh", "[", 
         RowBox[{"a", "[", "x", "]"}], "]"}]}], "-", 
       RowBox[{
        RowBox[{"Sin", "[", 
         RowBox[{"b", "[", "x", "]"}], "]"}], " ", 
        RowBox[{"Sinh", "[", 
         RowBox[{"a", "[", "x", "]"}], "]"}]}]}], 
      RowBox[{
       RowBox[{"-", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           RowBox[{"Cosh", "[", 
            RowBox[{"a", "[", "x", "]"}], "]"}], " ", 
           RowBox[{"Sin", "[", 
            RowBox[{"b", "[", "x", "]"}], "]"}]}], "+", 
          RowBox[{
           RowBox[{"Cos", "[", 
            RowBox[{"b", "[", "x", "]"}], "]"}], " ", 
           RowBox[{"Sinh", "[", 
            RowBox[{"a", "[", "x", "]"}], "]"}]}]}], ")"}]}], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"Cosh", "[", 
           RowBox[{"c", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Sin", "[", 
           RowBox[{"d", "[", "x", "]"}], "]"}]}], "-", 
         RowBox[{
          RowBox[{"Cos", "[", 
           RowBox[{"d", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Sinh", "[", 
           RowBox[{"c", "[", "x", "]"}], "]"}]}]}], ")"}]}], 
      RowBox[{
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"Cosh", "[", 
           RowBox[{"a", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Sin", "[", 
           RowBox[{"b", "[", "x", "]"}], "]"}]}], "+", 
         RowBox[{
          RowBox[{"Cos", "[", 
           RowBox[{"b", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Sinh", "[", 
           RowBox[{"a", "[", "x", "]"}], "]"}]}]}], ")"}], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"Cos", "[", 
           RowBox[{"d", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Cosh", "[", 
           RowBox[{"c", "[", "x", "]"}], "]"}]}], "+", 
         RowBox[{
          RowBox[{"Sin", "[", 
           RowBox[{"d", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Sinh", "[", 
           RowBox[{"c", "[", "x", "]"}], "]"}]}]}], ")"}]}]},
     {"0", 
      RowBox[{
       RowBox[{
        RowBox[{"Cos", "[", 
         RowBox[{"d", "[", "x", "]"}], "]"}], " ", 
        RowBox[{"Cosh", "[", 
         RowBox[{"c", "[", "x", "]"}], "]"}]}], "-", 
       RowBox[{
        RowBox[{"Sin", "[", 
         RowBox[{"d", "[", "x", "]"}], "]"}], " ", 
        RowBox[{"Sinh", "[", 
         RowBox[{"c", "[", "x", "]"}], "]"}]}]}], 
      RowBox[{
       RowBox[{
        RowBox[{"Cosh", "[", 
         RowBox[{"c", "[", "x", "]"}], "]"}], " ", 
        RowBox[{"Sin", "[", 
         RowBox[{"d", "[", "x", "]"}], "]"}]}], "+", 
       RowBox[{
        RowBox[{"Cos", "[", 
         RowBox[{"d", "[", "x", "]"}], "]"}], " ", 
        RowBox[{"Sinh", "[", 
         RowBox[{"c", "[", "x", "]"}], "]"}]}]}]},
     {
      RowBox[{
       RowBox[{
        RowBox[{"-", 
         RowBox[{"Cosh", "[", 
          RowBox[{"a", "[", "x", "]"}], "]"}]}], " ", 
        RowBox[{"Sin", "[", 
         RowBox[{"b", "[", "x", "]"}], "]"}]}], "+", 
       RowBox[{
        RowBox[{"Cos", "[", 
         RowBox[{"b", "[", "x", "]"}], "]"}], " ", 
        RowBox[{"Sinh", "[", 
         RowBox[{"a", "[", "x", "]"}], "]"}]}]}], 
      RowBox[{
       RowBox[{"-", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{
           RowBox[{"Cos", "[", 
            RowBox[{"b", "[", "x", "]"}], "]"}], " ", 
           RowBox[{"Cosh", "[", 
            RowBox[{"a", "[", "x", "]"}], "]"}]}], "+", 
          RowBox[{
           RowBox[{"Sin", "[", 
            RowBox[{"b", "[", "x", "]"}], "]"}], " ", 
           RowBox[{"Sinh", "[", 
            RowBox[{"a", "[", "x", "]"}], "]"}]}]}], ")"}]}], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"Cosh", "[", 
           RowBox[{"c", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Sin", "[", 
           RowBox[{"d", "[", "x", "]"}], "]"}]}], "-", 
         RowBox[{
          RowBox[{"Cos", "[", 
           RowBox[{"d", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Sinh", "[", 
           RowBox[{"c", "[", "x", "]"}], "]"}]}]}], ")"}]}], 
      RowBox[{
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"Cos", "[", 
           RowBox[{"b", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Cosh", "[", 
           RowBox[{"a", "[", "x", "]"}], "]"}]}], "+", 
         RowBox[{
          RowBox[{"Sin", "[", 
           RowBox[{"b", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Sinh", "[", 
           RowBox[{"a", "[", "x", "]"}], "]"}]}]}], ")"}], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"Cos", "[", 
           RowBox[{"d", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Cosh", "[", 
           RowBox[{"c", "[", "x", "]"}], "]"}]}], "+", 
         RowBox[{
          RowBox[{"Sin", "[", 
           RowBox[{"d", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Sinh", "[", 
           RowBox[{"c", "[", "x", "]"}], "]"}]}]}], ")"}]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{
  3.6380411222093687`*^9, {3.6380413625294323`*^9, 3.638041374106503*^9}, 
   3.6380802282769117`*^9, 3.6380829433028727`*^9, 3.638168569803911*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"M", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.638040874544527*^9, 3.6380408893693542`*^9}, {
  3.638041125842617*^9, 3.638041162354506*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      RowBox[{
       RowBox[{"Cosh", "[", 
        RowBox[{"2", " ", 
         RowBox[{"a", "[", "x", "]"}]}], "]"}], "-", 
       RowBox[{
        RowBox[{"Sin", "[", 
         RowBox[{"2", " ", 
          RowBox[{"b", "[", "x", "]"}]}], "]"}], " ", 
        RowBox[{"Sinh", "[", 
         RowBox[{"2", " ", 
          RowBox[{"a", "[", "x", "]"}]}], "]"}]}]}], 
      RowBox[{
       RowBox[{"Cos", "[", 
        RowBox[{"2", " ", 
         RowBox[{"b", "[", "x", "]"}]}], "]"}], " ", 
       RowBox[{"Sinh", "[", 
        RowBox[{"2", " ", 
         RowBox[{"a", "[", "x", "]"}]}], "]"}], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"-", 
           RowBox[{"Cosh", "[", 
            RowBox[{"c", "[", "x", "]"}], "]"}]}], " ", 
          RowBox[{"Sin", "[", 
           RowBox[{"d", "[", "x", "]"}], "]"}]}], "+", 
         RowBox[{
          RowBox[{"Cos", "[", 
           RowBox[{"d", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Sinh", "[", 
           RowBox[{"c", "[", "x", "]"}], "]"}]}]}], ")"}]}], 
      RowBox[{
       RowBox[{"Cos", "[", 
        RowBox[{"2", " ", 
         RowBox[{"b", "[", "x", "]"}]}], "]"}], " ", 
       RowBox[{"Sinh", "[", 
        RowBox[{"2", " ", 
         RowBox[{"a", "[", "x", "]"}]}], "]"}], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"Cos", "[", 
           RowBox[{"d", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Cosh", "[", 
           RowBox[{"c", "[", "x", "]"}], "]"}]}], "+", 
         RowBox[{
          RowBox[{"Sin", "[", 
           RowBox[{"d", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Sinh", "[", 
           RowBox[{"c", "[", "x", "]"}], "]"}]}]}], ")"}]}]},
     {
      RowBox[{
       RowBox[{"Cos", "[", 
        RowBox[{"2", " ", 
         RowBox[{"b", "[", "x", "]"}]}], "]"}], " ", 
       RowBox[{"Sinh", "[", 
        RowBox[{"2", " ", 
         RowBox[{"a", "[", "x", "]"}]}], "]"}], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"-", 
           RowBox[{"Cosh", "[", 
            RowBox[{"c", "[", "x", "]"}], "]"}]}], " ", 
          RowBox[{"Sin", "[", 
           RowBox[{"d", "[", "x", "]"}], "]"}]}], "+", 
         RowBox[{
          RowBox[{"Cos", "[", 
           RowBox[{"d", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Sinh", "[", 
           RowBox[{"c", "[", "x", "]"}], "]"}]}]}], ")"}]}], 
      RowBox[{
       RowBox[{
        RowBox[{"-", 
         RowBox[{"Cos", "[", 
          RowBox[{"2", " ", 
           RowBox[{"d", "[", "x", "]"}]}], "]"}]}], " ", 
        SuperscriptBox[
         RowBox[{"Sinh", "[", 
          RowBox[{"a", "[", "x", "]"}], "]"}], "2"]}], "+", 
       RowBox[{
        RowBox[{"Sin", "[", 
         RowBox[{"2", " ", 
          RowBox[{"b", "[", "x", "]"}]}], "]"}], " ", 
        RowBox[{"Sinh", "[", 
         RowBox[{"2", " ", 
          RowBox[{"a", "[", "x", "]"}]}], "]"}], " ", 
        SuperscriptBox[
         RowBox[{"(", 
          RowBox[{
           RowBox[{
            RowBox[{"Cosh", "[", 
             RowBox[{"c", "[", "x", "]"}], "]"}], " ", 
            RowBox[{"Sin", "[", 
             RowBox[{"d", "[", "x", "]"}], "]"}]}], "-", 
           RowBox[{
            RowBox[{"Cos", "[", 
             RowBox[{"d", "[", "x", "]"}], "]"}], " ", 
            RowBox[{"Sinh", "[", 
             RowBox[{"c", "[", "x", "]"}], "]"}]}]}], ")"}], "2"]}], "+", 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Cosh", "[", 
          RowBox[{"a", "[", "x", "]"}], "]"}], "2"], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"Cosh", "[", 
           RowBox[{"2", " ", 
            RowBox[{"c", "[", "x", "]"}]}], "]"}], "-", 
          RowBox[{
           RowBox[{"Sin", "[", 
            RowBox[{"2", " ", 
             RowBox[{"d", "[", "x", "]"}]}], "]"}], " ", 
           RowBox[{"Sinh", "[", 
            RowBox[{"2", " ", 
             RowBox[{"c", "[", "x", "]"}]}], "]"}]}]}], ")"}]}]}], 
      RowBox[{
       FractionBox["1", "2"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"-", 
           RowBox[{"Sin", "[", 
            RowBox[{"2", " ", 
             RowBox[{"d", "[", "x", "]"}]}], "]"}]}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"2", " ", 
             SuperscriptBox[
              RowBox[{"Sinh", "[", 
               RowBox[{"a", "[", "x", "]"}], "]"}], "2"]}], "+", 
            RowBox[{
             RowBox[{"Sin", "[", 
              RowBox[{"2", " ", 
               RowBox[{"b", "[", "x", "]"}]}], "]"}], " ", 
             RowBox[{"Sinh", "[", 
              RowBox[{"2", " ", 
               RowBox[{"a", "[", "x", "]"}]}], "]"}]}]}], ")"}]}], "+", 
         RowBox[{
          RowBox[{"Cos", "[", 
           RowBox[{"2", " ", 
            RowBox[{"d", "[", "x", "]"}]}], "]"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"2", " ", 
             SuperscriptBox[
              RowBox[{"Cosh", "[", 
               RowBox[{"a", "[", "x", "]"}], "]"}], "2"]}], "+", 
            RowBox[{
             RowBox[{"Sin", "[", 
              RowBox[{"2", " ", 
               RowBox[{"b", "[", "x", "]"}]}], "]"}], " ", 
             RowBox[{"Sinh", "[", 
              RowBox[{"2", " ", 
               RowBox[{"a", "[", "x", "]"}]}], "]"}]}]}], ")"}], " ", 
          RowBox[{"Sinh", "[", 
           RowBox[{"2", " ", 
            RowBox[{"c", "[", "x", "]"}]}], "]"}]}]}], ")"}]}]},
     {
      RowBox[{
       RowBox[{"Cos", "[", 
        RowBox[{"2", " ", 
         RowBox[{"b", "[", "x", "]"}]}], "]"}], " ", 
       RowBox[{"Sinh", "[", 
        RowBox[{"2", " ", 
         RowBox[{"a", "[", "x", "]"}]}], "]"}], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"Cos", "[", 
           RowBox[{"d", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Cosh", "[", 
           RowBox[{"c", "[", "x", "]"}], "]"}]}], "+", 
         RowBox[{
          RowBox[{"Sin", "[", 
           RowBox[{"d", "[", "x", "]"}], "]"}], " ", 
          RowBox[{"Sinh", "[", 
           RowBox[{"c", "[", "x", "]"}], "]"}]}]}], ")"}]}], 
      RowBox[{
       FractionBox["1", "2"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"-", 
           RowBox[{"Sin", "[", 
            RowBox[{"2", " ", 
             RowBox[{"d", "[", "x", "]"}]}], "]"}]}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"2", " ", 
             SuperscriptBox[
              RowBox[{"Sinh", "[", 
               RowBox[{"a", "[", "x", "]"}], "]"}], "2"]}], "+", 
            RowBox[{
             RowBox[{"Sin", "[", 
              RowBox[{"2", " ", 
               RowBox[{"b", "[", "x", "]"}]}], "]"}], " ", 
             RowBox[{"Sinh", "[", 
              RowBox[{"2", " ", 
               RowBox[{"a", "[", "x", "]"}]}], "]"}]}]}], ")"}]}], "+", 
         RowBox[{
          RowBox[{"Cos", "[", 
           RowBox[{"2", " ", 
            RowBox[{"d", "[", "x", "]"}]}], "]"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"2", " ", 
             SuperscriptBox[
              RowBox[{"Cosh", "[", 
               RowBox[{"a", "[", "x", "]"}], "]"}], "2"]}], "+", 
            RowBox[{
             RowBox[{"Sin", "[", 
              RowBox[{"2", " ", 
               RowBox[{"b", "[", "x", "]"}]}], "]"}], " ", 
             RowBox[{"Sinh", "[", 
              RowBox[{"2", " ", 
               RowBox[{"a", "[", "x", "]"}]}], "]"}]}]}], ")"}], " ", 
          RowBox[{"Sinh", "[", 
           RowBox[{"2", " ", 
            RowBox[{"c", "[", "x", "]"}]}], "]"}]}]}], ")"}]}], 
      RowBox[{
       RowBox[{
        RowBox[{"Cos", "[", 
         RowBox[{"2", " ", 
          RowBox[{"d", "[", "x", "]"}]}], "]"}], " ", 
        SuperscriptBox[
         RowBox[{"Sinh", "[", 
          RowBox[{"a", "[", "x", "]"}], "]"}], "2"]}], "+", 
       RowBox[{
        SuperscriptBox[
         RowBox[{"Cosh", "[", 
          RowBox[{"a", "[", "x", "]"}], "]"}], "2"], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"Cosh", "[", 
           RowBox[{"2", " ", 
            RowBox[{"c", "[", "x", "]"}]}], "]"}], "+", 
          RowBox[{
           RowBox[{"Sin", "[", 
            RowBox[{"2", " ", 
             RowBox[{"d", "[", "x", "]"}]}], "]"}], " ", 
           RowBox[{"Sinh", "[", 
            RowBox[{"2", " ", 
             RowBox[{"c", "[", "x", "]"}]}], "]"}]}]}], ")"}]}], "+", 
       RowBox[{
        RowBox[{"Cosh", "[", 
         RowBox[{"a", "[", "x", "]"}], "]"}], " ", 
        RowBox[{"Sin", "[", 
         RowBox[{"2", " ", 
          RowBox[{"b", "[", "x", "]"}]}], "]"}], " ", 
        RowBox[{"Sinh", "[", 
         RowBox[{"a", "[", "x", "]"}], "]"}], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"Cos", "[", 
           RowBox[{"2", " ", 
            RowBox[{"d", "[", "x", "]"}]}], "]"}], "+", 
          RowBox[{"Cosh", "[", 
           RowBox[{"2", " ", 
            RowBox[{"c", "[", "x", "]"}]}], "]"}], "+", 
          RowBox[{
           RowBox[{"Sin", "[", 
            RowBox[{"2", " ", 
             RowBox[{"d", "[", "x", "]"}]}], "]"}], " ", 
           RowBox[{"Sinh", "[", 
            RowBox[{"2", " ", 
             RowBox[{"c", "[", "x", "]"}]}], "]"}]}]}], ")"}]}]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.638041163144353*^9, 3.6380413744075327`*^9, 
  3.638080233065661*^9, 3.638082947722623*^9, 3.6381685762070436`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Inverse", "[", "M", "]"}], "//", "Simplify"}]], "Input",
 CellChangeTimes->{{3.638041808214005*^9, 3.638041822409142*^9}, 
   3.63804201276821*^9}],

Cell[BoxData["$Aborted"], "Output",
 CellChangeTimes->{3.638082965616992*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"Tr", "[", 
  RowBox[{
   RowBox[{"D", "[", 
    RowBox[{"M", ",", "x"}], "]"}], ".", 
   RowBox[{"D", "[", 
    RowBox[{
     RowBox[{
      RowBox[{"Inverse", "[", "M", "]"}], "//", "FullSimplify"}], ",", "x"}], 
    "]"}]}], "]"}]], "Input",
 CellChangeTimes->{{3.6380412237973843`*^9, 3.638041249329812*^9}, {
  3.638041292456387*^9, 3.6380412942942533`*^9}, {3.6380416930064993`*^9, 
  3.638041693613604*^9}, {3.638080491602669*^9, 3.63808049529237*^9}, {
  3.638080624927003*^9, 3.6380806279874268`*^9}}],

Cell[BoxData["$Aborted"], "Output",
 CellChangeTimes->{3.638041691172533*^9, 3.6380418046398478`*^9, 
  3.6380804894690847`*^9, 3.638080621059909*^9, 3.6380833003612757`*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"V", "=", 
   RowBox[{
    RowBox[{
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"\[Phi]", "[", "x", "]"}], 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"e", "[", 
          RowBox[{"1", ",", "1"}], "]"}], "-", 
         RowBox[{"e", "[", 
          RowBox[{"3", ",", "3"}], "]"}]}], ")"}]}], "]"}], ".", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"-", "2"}], "\[ImaginaryI]", " ", 
       RowBox[{"\[Sigma]", "[", "x", "]"}], " ", 
       RowBox[{"e", "[", 
        RowBox[{"1", ",", "3"}], "]"}]}], "]"}], ".", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"Sqrt", "[", "2", "]"}], " ", 
       RowBox[{"\[Chi]", "[", "x", "]"}], 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"e", "[", 
          RowBox[{"1", ",", "2"}], "]"}], "+", 
         RowBox[{"e", "[", 
          RowBox[{"2", ",", "3"}], "]"}]}], ")"}]}], "]"}], ".", 
     RowBox[{"MatrixExp", "[", 
      RowBox[{
       RowBox[{"-", "\[ImaginaryI]"}], " ", 
       RowBox[{"Sqrt", "[", "2", "]"}], " ", 
       RowBox[{"\[Psi]", "[", "x", "]"}], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"e", "[", 
          RowBox[{"1", ",", "2"}], "]"}], " ", "-", " ", 
         RowBox[{"e", "[", 
          RowBox[{"2", ",", "3"}], "]"}]}], ")"}]}], "]"}]}], "//", 
    "FullSimplify"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.638042039285965*^9, 3.638042147136294*^9}, {
  3.63808554324051*^9, 3.638085593877536*^9}, {3.638167143131435*^9, 
  3.6381671450369663`*^9}, {3.638167289339777*^9, 3.6381672961504908`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{"M", "=", 
   RowBox[{
    RowBox[{
     RowBox[{"V", "\[ConjugateTranspose]"}], ".", "V"}], "//", 
    "FullSimplify"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.638042154469737*^9, 3.638042163779498*^9}, 
   3.638166525028126*^9}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"V", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.6380421496392317`*^9, 3.638042152122944*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"\[Phi]", "[", "x", "]"}]], 
      RowBox[{
       SqrtBox["2"], " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"\[Phi]", "[", "x", "]"}]], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"\[Chi]", "[", "x", "]"}], "-", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}]}], 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"\[Phi]", "[", "x", "]"}]], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
          RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
         RowBox[{"2", " ", "\[ImaginaryI]", " ", 
          RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}]},
     {"0", "1", 
      RowBox[{
       SqrtBox["2"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"\[Chi]", "[", "x", "]"}], "+", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}]}]},
     {"0", "0", 
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"-", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{3.638080637658081*^9, 3.6380833183144207`*^9, 
  3.638085600160337*^9, 3.638086250412719*^9, 3.638166471623391*^9, 
  3.63816653574513*^9, 3.638167161642365*^9, 3.638167309150207*^9, 
  3.638169299595972*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{"M", "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.63804217979014*^9, 3.638042182512835*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {
      SuperscriptBox["\[ExponentialE]", 
       RowBox[{"2", " ", 
        RowBox[{"\[Phi]", "[", "x", "]"}]}]], 
      RowBox[{
       SqrtBox["2"], " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"\[Chi]", "[", "x", "]"}], "-", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}]}], 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{
          RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
          RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
         RowBox[{"2", " ", "\[ImaginaryI]", " ", 
          RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}]},
     {
      RowBox[{
       SqrtBox["2"], " ", 
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"\[Chi]", "[", "x", "]"}], "+", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}]}], 
      RowBox[{"1", "+", 
       RowBox[{"2", " ", 
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"2", " ", 
          RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
          SuperscriptBox[
           RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}]}], 
      RowBox[{
       SqrtBox["2"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"\[Chi]", "[", "x", "]"}], "+", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
         RowBox[{
          SuperscriptBox["\[ExponentialE]", 
           RowBox[{"2", " ", 
            RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"\[Chi]", "[", "x", "]"}], "+", 
            RowBox[{"\[ImaginaryI]", " ", 
             RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{
             RowBox[{"-", "2"}], " ", "\[ImaginaryI]", " ", 
             RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
            SuperscriptBox[
             RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
            RowBox[{"2", " ", "\[ImaginaryI]", " ", 
             RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
             RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
            SuperscriptBox[
             RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}]}], ")"}]}]},
     {
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{"2", " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"2", " ", "\[ImaginaryI]", " ", 
          RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "-", 
         RowBox[{"2", " ", "\[ImaginaryI]", " ", 
          RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
         SuperscriptBox[
          RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}], 
      RowBox[{
       SqrtBox["2"], " ", 
       RowBox[{"(", 
        RowBox[{
         RowBox[{"\[Chi]", "[", "x", "]"}], "-", 
         RowBox[{"\[ImaginaryI]", " ", 
          RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
         RowBox[{
          SuperscriptBox["\[ExponentialE]", 
           RowBox[{"2", " ", 
            RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"\[Chi]", "[", "x", "]"}], "-", 
            RowBox[{"\[ImaginaryI]", " ", 
             RowBox[{"\[Psi]", "[", "x", "]"}]}]}], ")"}], " ", 
          RowBox[{"(", 
           RowBox[{
            RowBox[{"2", " ", "\[ImaginaryI]", " ", 
             RowBox[{"\[Sigma]", "[", "x", "]"}]}], "+", 
            SuperscriptBox[
             RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "-", 
            RowBox[{"2", " ", "\[ImaginaryI]", " ", 
             RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
             RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
            SuperscriptBox[
             RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}]}], ")"}]}], 
      RowBox[{
       SuperscriptBox["\[ExponentialE]", 
        RowBox[{
         RowBox[{"-", "2"}], " ", 
         RowBox[{"\[Phi]", "[", "x", "]"}]}]], "+", 
       RowBox[{"2", " ", 
        RowBox[{"(", 
         RowBox[{
          SuperscriptBox[
           RowBox[{"\[Chi]", "[", "x", "]"}], "2"], "+", 
          SuperscriptBox[
           RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], ")"}]}], "+", 
       RowBox[{
        SuperscriptBox["\[ExponentialE]", 
         RowBox[{"2", " ", 
          RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
        RowBox[{"(", 
         RowBox[{
          RowBox[{"4", " ", 
           SuperscriptBox[
            RowBox[{"\[Sigma]", "[", "x", "]"}], "2"]}], "+", 
          SuperscriptBox[
           RowBox[{"\[Chi]", "[", "x", "]"}], "4"], "-", 
          RowBox[{"8", " ", 
           RowBox[{"\[Sigma]", "[", "x", "]"}], " ", 
           RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
           RowBox[{"\[Psi]", "[", "x", "]"}]}], "+", 
          RowBox[{"6", " ", 
           SuperscriptBox[
            RowBox[{"\[Chi]", "[", "x", "]"}], "2"], " ", 
           SuperscriptBox[
            RowBox[{"\[Psi]", "[", "x", "]"}], "2"]}], "+", 
          SuperscriptBox[
           RowBox[{"\[Psi]", "[", "x", "]"}], "4"]}], ")"}]}]}]}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{{3.638042165767747*^9, 3.63804218318007*^9}, 
   3.638080640589601*^9, {3.6380828938334637`*^9, 3.638082900715568*^9}, 
   3.638083320147005*^9, 3.638085608507687*^9, 3.6380862524292393`*^9, 
   3.638166473654916*^9, 3.638166538179117*^9, 3.638167167256596*^9, 
   3.638167309556704*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{
    RowBox[{"V", "\[ConjugateTranspose]"}], ".", 
    RowBox[{"{", 
     RowBox[{
      RowBox[{"{", 
       RowBox[{"0", ",", "0", ",", 
        RowBox[{"-", "1"}]}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{"0", ",", "1", ",", "0"}], "}"}], ",", 
      RowBox[{"{", 
       RowBox[{
        RowBox[{"-", "1"}], ",", "0", ",", "0"}], "}"}]}], "}"}], ".", "V"}], 
   "//", "FullSimplify"}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.638042202924309*^9, 3.638042266414926*^9}, {
  3.6380423270958567`*^9, 3.638042399949822*^9}, {3.638042456552307*^9, 
  3.638042477049365*^9}, {3.6380806526576443`*^9, 3.638080676806028*^9}, {
  3.6380807647775097`*^9, 3.638080887059023*^9}, {3.6380809445856524`*^9, 
  3.638080962864526*^9}, {3.638082861119853*^9, 3.6380828821169367`*^9}, {
  3.6381700661269073`*^9, 3.6381700921623497`*^9}, {3.638170258763609*^9, 
  3.638170281707529*^9}, {3.638170312296048*^9, 3.638170324326086*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"0", "0", 
      RowBox[{"-", "1"}]},
     {"0", "1", "0"},
     {
      RowBox[{"-", "1"}], "0", "0"}
    },
    GridBoxAlignment->{
     "Columns" -> {{Center}}, "ColumnsIndexed" -> {}, "Rows" -> {{Baseline}}, 
      "RowsIndexed" -> {}},
    GridBoxSpacings->{"Columns" -> {
        Offset[0.27999999999999997`], {
         Offset[0.7]}, 
        Offset[0.27999999999999997`]}, "ColumnsIndexed" -> {}, "Rows" -> {
        Offset[0.2], {
         Offset[0.4]}, 
        Offset[0.2]}, "RowsIndexed" -> {}}], "\[NoBreak]", ")"}],
  Function[BoxForm`e$, 
   MatrixForm[BoxForm`e$]]]], "Output",
 CellChangeTimes->{
  3.638042319382139*^9, {3.638042361036151*^9, 3.638042374823771*^9}, 
   3.638042479383793*^9, 3.638080669890615*^9, 3.638080863091589*^9, 
   3.638080918353735*^9, {3.6380809524484243`*^9, 3.6380809638586082`*^9}, 
   3.6380828828090677`*^9, 3.638083324860858*^9, 3.638085644828903*^9, 
   3.638086279665495*^9, 3.638166543508995*^9, 3.638167171148308*^9, 
   3.638167311842897*^9, {3.6381700747914658`*^9, 3.63817009292927*^9}, 
   3.6381702907745*^9, 3.638170325186159*^9}]
}, Open  ]],

Cell[BoxData[
 RowBox[{
  RowBox[{"inv", "=", 
   RowBox[{"FullSimplify", "[", 
    RowBox[{"Inverse", "[", "M", "]"}], "]"}]}], ";"}]], "Input",
 CellChangeTimes->{{3.638083359612178*^9, 3.638083381104533*^9}}],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Tr", "[", 
   RowBox[{"inv", ".", 
    RowBox[{"D", "[", 
     RowBox[{"M", ",", "x"}], "]"}], ".", "inv", ".", 
    RowBox[{"D", "[", 
     RowBox[{"M", ",", "x"}], "]"}]}], "]"}], "//", "FullSimplify"}]], "Input",\

 CellChangeTimes->{{3.638084096322253*^9, 3.638084099843354*^9}, {
  3.638084130604855*^9, 3.638084158015974*^9}, {3.6381665785795*^9, 
  3.638166581561511*^9}, {3.638166769951537*^9, 3.638166772380889*^9}}],

Cell[BoxData[
 RowBox[{"8", " ", 
  RowBox[{"(", 
   RowBox[{
    SuperscriptBox[
     RowBox[{
      SuperscriptBox["\[Phi]", "\[Prime]",
       MultilineFunction->None], "[", "x", "]"}], "2"], "+", 
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"4", " ", 
       RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
     SuperscriptBox[
      RowBox[{"(", 
       RowBox[{
        RowBox[{
         SuperscriptBox["\[Sigma]", "\[Prime]",
          MultilineFunction->None], "[", "x", "]"}], "-", 
        RowBox[{"2", " ", 
         RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
         RowBox[{
          SuperscriptBox["\[Psi]", "\[Prime]",
           MultilineFunction->None], "[", "x", "]"}]}]}], ")"}], "2"]}], "+", 
    
    RowBox[{
     SuperscriptBox["\[ExponentialE]", 
      RowBox[{"2", " ", 
       RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
     RowBox[{"(", 
      RowBox[{
       SuperscriptBox[
        RowBox[{
         SuperscriptBox["\[Chi]", "\[Prime]",
          MultilineFunction->None], "[", "x", "]"}], "2"], "+", 
       SuperscriptBox[
        RowBox[{
         SuperscriptBox["\[Psi]", "\[Prime]",
          MultilineFunction->None], "[", "x", "]"}], "2"]}], ")"}]}]}], 
   ")"}]}]], "Output",
 CellChangeTimes->{3.638083327316723*^9, 3.638084160232444*^9, 
  3.638085649248137*^9, 3.6381664844192*^9, 3.63816655513276*^9, 
  3.638166730398287*^9, 3.638166794270896*^9, 3.638167189696561*^9, 
  3.6381673210905323`*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"Tr", "[", 
   RowBox[{
    RowBox[{"D", "[", 
     RowBox[{"M", ",", "x"}], "]"}], ".", 
    RowBox[{"D", "[", 
     RowBox[{"inv", ",", "x"}], "]"}]}], "]"}], "//", 
  "FullSimplify"}]], "Input",
 CellChangeTimes->{{3.6380842206160717`*^9, 3.638084243978163*^9}, {
  3.638166567767465*^9, 3.6381665706103973`*^9}}],

Cell[BoxData[
 RowBox[{
  RowBox[{
   RowBox[{"-", "8"}], " ", 
   SuperscriptBox[
    RowBox[{
     SuperscriptBox["\[Phi]", "\[Prime]",
      MultilineFunction->None], "[", "x", "]"}], "2"]}], "-", 
  RowBox[{"8", " ", 
   SuperscriptBox["\[ExponentialE]", 
    RowBox[{"4", " ", 
     RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
   SuperscriptBox[
    RowBox[{"(", 
     RowBox[{
      RowBox[{
       SuperscriptBox["\[Sigma]", "\[Prime]",
        MultilineFunction->None], "[", "x", "]"}], "-", 
      RowBox[{"2", " ", 
       RowBox[{"\[Chi]", "[", "x", "]"}], " ", 
       RowBox[{
        SuperscriptBox["\[Psi]", "\[Prime]",
         MultilineFunction->None], "[", "x", "]"}]}]}], ")"}], "2"]}], "-", 
  RowBox[{"8", " ", 
   SuperscriptBox["\[ExponentialE]", 
    RowBox[{"2", " ", 
     RowBox[{"\[Phi]", "[", "x", "]"}]}]], " ", 
   RowBox[{"(", 
    RowBox[{
     SuperscriptBox[
      RowBox[{
       SuperscriptBox["\[Chi]", "\[Prime]",
        MultilineFunction->None], "[", "x", "]"}], "2"], "+", 
     SuperscriptBox[
      RowBox[{
       SuperscriptBox["\[Psi]", "\[Prime]",
        MultilineFunction->None], "[", "x", "]"}], "2"]}], 
    ")"}]}]}]], "Output",
 CellChangeTimes->{
  3.638084262990899*^9, 3.6380856539361057`*^9, {3.638166564151577*^9, 
   3.638166573464755*^9}, 3.6381672540056868`*^9, 3.638167402825519*^9}]
}, Open  ]],

Cell[CellGroupData[{

Cell[BoxData[
 RowBox[{
  RowBox[{"CKmetric", "[", "Basis", "]"}], "//", "MatrixForm"}]], "Input",
 CellChangeTimes->{{3.638171786976018*^9, 3.638171793674507*^9}, {
  3.6381718569841633`*^9, 3.638171858828021*^9}}],

Cell[BoxData[
 TagBox[
  RowBox[{"(", "\[NoBreak]", GridBox[{
     {"6", "2", "0", "0", "0", "0", "0", "0"},
     {"2", "6", "0", "0", "0", "0", "0", "0"},
     {"0", "0", "6", "0", "0", "0", "0", "0"},
     {"0", "0", "0", 
      RowBox[{"-", "6"}], "0", "0", "0", "0"},
     {"0", "0", "0", "0", "7", "0", "0", "0"},
     {"0", "0", "0", "0", "0", 
      RowBox[{"-", "7"}], "0", "0"},
     {"0", "0", "0", "0", "0", "0", "7", "0"},
     {"0", "0", "0", "0", "0", "0", "0", 
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      RowBox[{"-", "\<\"X8\"\>"}], 
      RowBox[{
       RowBox[{"-", "2"}], " ", "\<\"X8\"\>"}], 
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   3.6381289373968887`*^9, {3.63812897423355*^9, 3.638128980618072*^9}, 
   3.638129076064209*^9, 3.638129122103471*^9}]
}, Open  ]]
}, Open  ]]
}, Open  ]]
}, Open  ]]
}, Open  ]]
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Cell[214336, 6299, 124, 2, 30, "Input"],
Cell[214463, 6303, 2120, 57, 85, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[216620, 6365, 296, 7, 30, "Input"],
Cell[216919, 6374, 152, 2, 30, "Output"]
}, Open  ]],
Cell[217086, 6379, 205, 4, 31, "Text"],
Cell[217294, 6385, 404, 11, 41, "Input"],
Cell[217701, 6398, 254, 6, 30, "Input"],
Cell[CellGroupData[{
Cell[217980, 6408, 256, 6, 30, "Input"],
Cell[218239, 6416, 7963, 211, 93, "Output"]
}, Open  ]],
Cell[226217, 6630, 182, 4, 31, "Text"],
Cell[CellGroupData[{
Cell[226424, 6638, 652, 16, 30, "Input"],
Cell[227079, 6656, 97, 1, 30, "Output"]
}, Open  ]],
Cell[227191, 6660, 305, 5, 50, "Text"],
Cell[CellGroupData[{
Cell[227521, 6669, 708, 18, 50, "Input"],
Cell[228232, 6689, 2258, 58, 125, "Output"]
}, Open  ]],
Cell[230505, 6750, 132, 1, 31, "Text"],
Cell[CellGroupData[{
Cell[230662, 6755, 730, 20, 107, "Input"],
Cell[231395, 6777, 565, 15, 30, "Output"]
}, Open  ]],
Cell[231975, 6795, 201, 4, 31, "Text"],
Cell[232179, 6801, 470, 12, 30, "Input"],
Cell[232652, 6815, 1045, 27, 69, "Input"],
Cell[CellGroupData[{
Cell[233722, 6846, 134, 2, 30, "Input"],
Cell[233859, 6850, 7190, 183, 93, "Output"]
}, Open  ]],
Cell[241064, 7036, 1426, 31, 88, "Input"],
Cell[242493, 7069, 180, 4, 31, "Text"],
Cell[CellGroupData[{
Cell[242698, 7077, 453, 13, 30, "Input"],
Cell[243154, 7092, 147142, 3535, 114, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[390333, 10632, 517, 11, 30, "Input"],
Cell[390853, 10645, 3964, 107, 123, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[394854, 10757, 555, 13, 50, "Input"],
Cell[395412, 10772, 4632, 131, 173, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[400081, 10908, 1006, 26, 61, "Input"],
Cell[401090, 10936, 150, 2, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[401277, 10943, 1256, 30, 88, "Input"],
Cell[402536, 10975, 1974, 52, 114, "Output"]
}, Open  ]],
Cell[404525, 11030, 306, 5, 51, "Text"],
Cell[CellGroupData[{
Cell[404856, 11039, 581, 14, 50, "Input"],
Cell[405440, 11055, 262, 6, 30, "Output"]
}, Open  ]],
Cell[405717, 11064, 376, 7, 51, "Text"],
Cell[406096, 11073, 333, 6, 30, "Input"],
Cell[406432, 11081, 444, 10, 30, "Input"],
Cell[CellGroupData[{
Cell[406901, 11095, 5564, 112, 240, "Input"],
Cell[412468, 11209, 45549, 1228, 2256, "Output"]
}, Open  ]],
Cell[458032, 12440, 97, 1, 30, "Text"],
Cell[CellGroupData[{
Cell[458154, 12445, 846, 16, 30, "Input"],
Cell[459003, 12463, 43246, 1193, 2225, "Output"]
}, Open  ]],
Cell[502264, 13659, 149, 2, 30, "Text"],
Cell[CellGroupData[{
Cell[502438, 13665, 482, 8, 30, "Input"],
Cell[502923, 13675, 12763, 366, 627, "Output"]
}, Open  ]],
Cell[515701, 14044, 192, 4, 31, "Text"],
Cell[CellGroupData[{
Cell[515918, 14052, 2263, 57, 107, "Input"],
Cell[518184, 14111, 1030, 31, 59, "Output"]
}, Open  ]],
Cell[519229, 14145, 203, 4, 31, "Text"],
Cell[CellGroupData[{
Cell[519457, 14153, 1762, 41, 88, "Input"],
Cell[521222, 14196, 170, 2, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[521429, 14203, 1400, 36, 107, "Input"],
Cell[522832, 14241, 2760, 76, 164, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[525629, 14322, 1778, 44, 107, "Input"],
Cell[527410, 14368, 134, 3, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[527581, 14376, 494, 14, 30, "Input"],
Cell[528078, 14392, 211, 6, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[528326, 14403, 1167, 29, 88, "Input"],
Cell[529496, 14434, 1388, 40, 116, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[530921, 14479, 1119, 28, 88, "Input"],
Cell[532043, 14509, 97, 1, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[532177, 14515, 1170, 29, 88, "Input"],
Cell[533350, 14546, 1516, 44, 134, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[534903, 14595, 1120, 28, 88, "Input"],
Cell[536026, 14625, 79, 1, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[536142, 14631, 1121, 28, 88, "Input"],
Cell[537266, 14661, 1381, 40, 133, "Output"]
}, Open  ]],
Cell[538662, 14704, 1070, 27, 69, "Input"],
Cell[CellGroupData[{
Cell[539757, 14735, 2427, 58, 140, "Input"],
Cell[542187, 14795, 3695, 95, 225, "Output"]
}, Open  ]],
Cell[545897, 14893, 162, 3, 31, "Text"],
Cell[546062, 14898, 530, 13, 30, "Input"],
Cell[CellGroupData[{
Cell[546617, 14915, 130, 2, 30, "Input"],
Cell[546750, 14919, 5475, 148, 125, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[552262, 15072, 1577, 40, 131, "Input"],
Cell[553842, 15114, 195, 3, 30, "Output"]
}, Open  ]],
Cell[554052, 15120, 253, 6, 30, "Input"],
Cell[CellGroupData[{
Cell[554330, 15130, 129, 2, 30, "Input"],
Cell[554462, 15134, 4867, 127, 125, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[559366, 15266, 69, 1, 30, "Input"],
Cell[559438, 15269, 3998, 109, 228, "Output"]
}, Open  ]],
Cell[563451, 15381, 788, 20, 50, "Input"],
Cell[CellGroupData[{
Cell[564264, 15405, 907, 26, 71, "Input"],
Cell[565174, 15433, 450, 6, 30, "Output"]
}, Open  ]],
Cell[565639, 15442, 819, 23, 61, "Input"],
Cell[CellGroupData[{
Cell[566483, 15469, 1255, 32, 71, "Input"],
Cell[567741, 15503, 98, 1, 30, "Output"]
}, Open  ]],
Cell[567854, 15507, 1160, 31, 71, "Input"],
Cell[569017, 15540, 123, 1, 31, "Text"],
Cell[569143, 15543, 571, 18, 64, "Input"],
Cell[CellGroupData[{
Cell[569739, 15565, 1521, 36, 69, "Input"],
Cell[571263, 15603, 184, 5, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[571484, 15613, 174, 4, 30, "Input"],
Cell[571661, 15619, 2327, 68, 107, "Output"]
}, Open  ]],
Cell[574003, 15690, 157, 3, 31, "Text"],
Cell[CellGroupData[{
Cell[574185, 15697, 6009, 137, 402, "Input"],
Cell[580197, 15836, 3309, 83, 169, "Output"]
}, Open  ]],
Cell[583521, 15922, 158, 3, 31, "Text"],
Cell[CellGroupData[{
Cell[583704, 15929, 2663, 63, 170, "Input"],
Cell[586370, 15994, 560, 8, 30, "Output"]
}, Open  ]],
Cell[586945, 16005, 211, 5, 30, "Input"],
Cell[CellGroupData[{
Cell[587181, 16014, 132, 2, 30, "Input"],
Cell[587316, 16018, 11253, 313, 210, "Output"]
}, Open  ]],
Cell[598584, 16334, 300, 7, 30, "Input"],
Cell[598887, 16343, 1159, 36, 88, "Input"],
Cell[CellGroupData[{
Cell[600071, 16383, 156, 3, 30, "Input"],
Cell[600230, 16388, 39134, 895, 298, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[639401, 17288, 621, 17, 30, "Input"],
Cell[640025, 17307, 97, 1, 30, "Output"]
}, Open  ]],
Cell[640137, 17311, 105, 1, 30, "Text"],
Cell[640245, 17314, 663, 18, 30, "Input"],
Cell[CellGroupData[{
Cell[640933, 17336, 125, 2, 30, "Input"],
Cell[641061, 17340, 6560, 173, 93, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[647658, 17518, 69, 1, 30, "Input"],
Cell[647730, 17521, 6039, 166, 219, "Output"]
}, Open  ]],
Cell[653784, 17690, 112, 1, 31, "Text"],
Cell[653899, 17693, 569, 18, 64, "Input"],
Cell[CellGroupData[{
Cell[654493, 17715, 296, 7, 30, "Input"],
Cell[654792, 17724, 97, 1, 30, "Output"]
}, Open  ]],
Cell[654904, 17728, 207, 5, 30, "Input"],
Cell[655114, 17735, 98, 1, 31, "Text"],
Cell[CellGroupData[{
Cell[655237, 17740, 616, 14, 57, "Input"],
Cell[655856, 17756, 1371, 40, 38, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[657264, 17801, 366, 11, 57, "Input"],
Cell[657633, 17814, 1274, 39, 38, "Output"]
}, Open  ]],
Cell[658922, 17856, 115, 1, 31, "Text"],
Cell[659040, 17859, 1500, 47, 164, "Input"],
Cell[660543, 17908, 597, 13, 50, "Input"],
Cell[CellGroupData[{
Cell[661165, 17925, 187, 4, 30, "Input"],
Cell[661355, 17931, 5297, 151, 134, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[666689, 18087, 277, 6, 30, "Input"],
Cell[666969, 18095, 2311, 64, 164, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[669317, 18164, 164, 3, 30, "Input"],
Cell[669484, 18169, 1043, 25, 164, "Output"]
}, Open  ]],
Cell[670542, 18197, 131, 1, 31, "Text"],
Cell[670676, 18200, 2689, 90, 164, "Input"],
Cell[673368, 18292, 599, 13, 50, "Input"],
Cell[CellGroupData[{
Cell[673992, 18309, 189, 4, 30, "Input"],
Cell[674184, 18315, 5601, 157, 134, "Output"]
}, Open  ]],
Cell[679800, 18475, 106, 1, 31, "Text"],
Cell[CellGroupData[{
Cell[679931, 18480, 294, 8, 30, "Input"],
Cell[680228, 18490, 234, 5, 30, "Output"]
}, Open  ]],
Cell[680477, 18498, 133, 1, 31, "Text"],
Cell[680613, 18501, 676, 17, 30, "Input"],
Cell[CellGroupData[{
Cell[681314, 18522, 125, 2, 30, "Input"],
Cell[681442, 18526, 1712, 47, 69, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[683191, 18578, 550, 15, 30, "Input"],
Cell[683744, 18595, 164, 4, 30, "Output"]
}, Open  ]],
Cell[683923, 18602, 129, 1, 31, "Text"],
Cell[684055, 18605, 526, 15, 30, "Input"],
Cell[684584, 18622, 102, 1, 30, "Text"],
Cell[CellGroupData[{
Cell[684711, 18627, 255, 6, 30, "Input"],
Cell[684969, 18635, 1103, 33, 75, "Output"]
}, Open  ]],
Cell[686087, 18671, 112, 1, 31, "Text"],
Cell[686202, 18674, 1273, 38, 164, "Input"],
Cell[687478, 18714, 124, 1, 30, "Text"],
Cell[687605, 18717, 1659, 52, 164, "Input"],
Cell[689267, 18771, 121, 1, 30, "Text"],
Cell[689391, 18774, 1723, 54, 164, "Input"],
Cell[691117, 18830, 595, 13, 50, "Input"],
Cell[CellGroupData[{
Cell[691737, 18847, 647, 17, 50, "Input"],
Cell[692387, 18866, 255, 6, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[692679, 18877, 177, 4, 30, "Input"],
Cell[692859, 18883, 2289, 63, 164, "Output"]
}, Open  ]],
Cell[695163, 18949, 176, 2, 30, "Text"],
Cell[695342, 18953, 497, 11, 30, "Input"],
Cell[CellGroupData[{
Cell[695864, 18968, 127, 2, 30, "Input"],
Cell[695994, 18972, 2065, 61, 253, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[698096, 19038, 442, 12, 30, "Input"],
Cell[698541, 19052, 758, 22, 69, "Output"]
}, Open  ]],
Cell[699314, 19077, 485, 14, 30, "Input"],
Cell[CellGroupData[{
Cell[699824, 19095, 671, 17, 30, "Input"],
Cell[700498, 19114, 5513, 155, 134, "Output"]
}, Open  ]],
Cell[706026, 19272, 980, 19, 50, "Input"],
Cell[707009, 19293, 598, 13, 50, "Input"],
Cell[CellGroupData[{
Cell[707632, 19310, 260, 5, 30, "Input"],
Cell[707895, 19317, 6028, 161, 134, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[713960, 19483, 158, 3, 30, "Input"],
Cell[714121, 19488, 6049, 164, 134, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[720207, 19657, 177, 4, 30, "Input"],
Cell[720387, 19663, 2236, 59, 164, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[722660, 19727, 179, 4, 30, "Input"],
Cell[722842, 19733, 2558, 70, 164, "Output"]
}, Open  ]],
Cell[725415, 19806, 99, 1, 30, "Text"],
Cell[CellGroupData[{
Cell[725539, 19811, 272, 6, 30, "Input"],
Cell[725814, 19819, 5492, 157, 134, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[731343, 19981, 103, 1, 45, "Subsection"],
Cell[CellGroupData[{
Cell[731471, 19986, 550, 14, 30, "Input"],
Cell[732024, 20002, 523, 14, 34, "Output"]
}, Open  ]],
Cell[732562, 20019, 818, 21, 50, "Input"],
Cell[733383, 20042, 313, 8, 30, "Input"],
Cell[CellGroupData[{
Cell[733721, 20054, 124, 2, 30, "Input"],
Cell[733848, 20058, 5818, 168, 69, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[739703, 20231, 176, 3, 30, "Input"],
Cell[739882, 20236, 10017, 285, 89, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[749936, 20526, 182, 4, 30, "Input"],
Cell[750121, 20532, 77, 1, 30, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[750235, 20538, 533, 13, 30, "Input"],
Cell[750771, 20553, 174, 2, 30, "Output"]
}, Open  ]],
Cell[750960, 20558, 1600, 44, 69, "Input"],
Cell[752563, 20604, 266, 8, 30, "Input"],
Cell[CellGroupData[{
Cell[752854, 20616, 127, 2, 30, "Input"],
Cell[752984, 20620, 2164, 58, 85, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[755185, 20683, 124, 2, 30, "Input"],
Cell[755312, 20687, 6801, 177, 93, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[762150, 20869, 988, 22, 30, "Input"],
Cell[763141, 20893, 1159, 28, 69, "Output"]
}, Open  ]],
Cell[764315, 20924, 211, 5, 30, "Input"],
Cell[CellGroupData[{
Cell[764551, 20933, 460, 11, 30, "Input"],
Cell[765014, 20946, 1458, 42, 38, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[766509, 20993, 350, 10, 30, "Input"],
Cell[766862, 21005, 1346, 40, 38, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[768245, 21050, 215, 4, 30, "Input"],
Cell[768463, 21056, 1057, 27, 164, "Output"]
}, Open  ]],
Cell[CellGroupData[{
Cell[769557, 21088, 489, 11, 30, "Input"],
Cell[770049, 21101, 3904, 89, 164, "Output"]
}, Open  ]]
}, Open  ]]
}, Open  ]]
}, Open  ]]
}, Open  ]]
}
]
*)

(* End of internal cache information *)


Πέτρος Μπλάνης
κώδικας για θεωρία ομάδων



Rotation^2 (Charge^2 + Rotation^2 - 2 Mass r[] + r[]^2) -> y,
Conjugate[Sqrt[\[CapitalSigma]]] -> Sqrt[\[CapitalSigma]]},

Assumptions -> {x > 0, y > 0,
Sin[\[Theta][]] > 0}] /. {x -> \[CapitalSigma],

y -> Csc[\[Theta][]]^2 (Rotation^2 + r[]^2)^2 -
Rotation^2 (Charge^2 + Rotation^2 - 2 Mass r[] + r[]^2)}]

H.3 Υπολογισμοί

Η integrateForm παίρνει ως όρισμα τη συνιστώσα r και τη συνιστώσα θ της μορφής.

integrateForm[x_, y_] := With[{z = Integrate[x, r[]]}, z +
Integrate[y - \!\(\*SubscriptBox[\(\[PartialD]\),

\(\[Theta][]\)]z\), \[Theta][]]];
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