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(Subsuperscript[A, Subscript[a, £"], Subscript[J, Z]]
(2 % Subscript[J, 0] +1) (2=*Subscript[J, Z] +1)~(1/2) Subsuperscript[d,
{Subscript[a, 1], Subscript[a, Z] - Subscript[A, ¥]}, Subscript[J, 0]]
Subsuperscript[D, {Subscript[a, Z], Subscript[x, £"]}, Subscript[J, Z]]
Subsuperscript[T, {Subscript[a, Z], Subscript[a, y], Subscript[a, 1]},
Subscript[J, 011 EXp[l » (Subscript[a, i] - Subscript[a, Z] + Subscript[a, ¥]) *¢]
Exp[l * (Subscript[A, Z] - Subscript[x, T"]) x¢"])

el ¢ Gi-dzedy)+d Uz=2e) 0" (1 12 J9) \/1+2 Tz AAf d{k. 2z-24) D{Az P T{Az AyaAi)

Sum[Out[41], {Subscript[a, i], -1, 1}, {Subscript[J, 0], 0, 2}]

0 (~1-0g+a) +i (Az-A
e’ 2 e V10237 AE d9 5,00 DY ey Thauy. o1 +

—1-2z+X (Az-A Jz

3e! zh) ek Gz Vl +237 AZ dta 0 DBpe) Thizo.1) +
~1-2z+A Az -\ Jz 2 J 2

S5e! 2R 02 01+ 237 A 2,0 DY e Thgaa.1) +

el ¢ (A2t +t z=ar) o' \/ +2Jz Aii d({)o Az-2y} D%%,. 2oy Tha. Ay,0) T
—AZ+A (Az-X

Zel v (Hzhd Ve V1+2~]Z AZ dio,ip-1 DBse) Thizon.0) *
—AZ+A Az =X

5 el v (2 h) i Uzde) 0 \[142 37 A d%,5,-0,) DTsane s Thizan,.0) +

el @ (12242 +i Qz=2¢) @' ([T 4 2 35 Ax d({)l,szky} D}]ﬁz,xf/} T({)xz,A,,l} +
(L-Az+A (Az-A 1 J 1

3e! )t e Vl +237 A2 dty sy D) Thaon.n +
(L-Az+A (Az-A J 2 J 2

S5e! 2 Uz 01+ 237 A 0215, 00 D Thaan,u1)

Removing wrong wigner d matrix elements :

Betv (FAHEA) A Uz 152 37 A2 dg sy DT ae Thgu. 1) +
5 el @ (-1-2z+Ay) +i Oz-2¢) @ \[] 4 23 A‘)Jé d%fl,)\zf)\y} D-gg\z’)\f/) T%/\z,k,rl} ¥
el ? (FAzrd)+i Oz=ar) o L1 12 T, A d(()o,)zfzy} D%Z,Af,} T(()Az,)\y,O} N
Bl ¢ (et e 014+ 2 3, A)*f’ d%O.Az—AY} D%ﬁz,xm T%Az,zy,m +
el v (M2t Uz e v\ 142 37 AL df 5,0, DT aes Tha,.0) +
3etv ekt e \/1+—232 Rt dtioga) DBz Theo,.a +
5et? Izrhnd Uadr) 0414+ 27 Ajf 0?1002 DBie s Tz 1)

Collect[
Collect[Collect[Out[43], Subsuperscript[A, Subscript[x, "], Subscript[J, Z]]1],

(1 +2Subscript[Jd, Z]1)~(1/2)],
Subsuperscript[D, {Subscript[a, Z], Subscript[x, £"1}, Subscript[J, Z]]]

Jz J
V1+237 AZ D, o
(Betv (Izeded Cade) i dt 4 o T, s,y + Bl e Ttz Czden o g2 L TR+
Y - L Ay 3Ny T
SAzAy) +i Az Az, Az-2ag) o 41 1
@ (~Az+Ay) +1 (Az-AF z+Ay) +1 (Az-2¢) @ d{O,/\Z—AY} T{/\Z,M,O} 4

(1-2z+Ay) +1 (Az-Af)

(E]1 )¢’ d{07\Z A T{AzA o}+3®
5efl<ﬂ (=Az+Ay) +1 (Az=Af) ¢ d{o Ag-ay} T{?\z 2,00 + 3 et

5 (E (L-2z+2Ay) +1 (Az-2g)

Al 1
A1, Toz,a,,1 +

08
d?1 0 Th.0,.1)
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Sum[Out[58], {Subscript[a, Z], -1, 1}]
V1+23; A% DY, "

(3ejw}7+i (-1-2a¢) d{ 110, T% 1.1 +5 ejup)tyﬂi (-1-2¢) d( 1,10, T%fl,)\y,—l) +
eiw (L+xy) +1 (-1-2) @ d{O 1 T{ 1,1,,0) +3 (E © (1+2Ay) +1 (-1-2g)

5 e (L+ay) +1 (-1-2ag)

1
Yo, 1y Tha,.0) +

(2+2 -1-)¢ Al 1
Yo, 1) THa,,,0 + 3t EA I dly T
(2+2 -1-2¢
Set¢ A A dy L TR )

i ~1+2y) -1 A 0" 41 1 i -1+2y) -1 Ap @ 42 2
V14237 A, Dby (B0 e idly ) Tho gy + Bl v (R TiArdTd? L Thy gy ¢

1QA,-1 X @ 0 1@ A,-1 g 1@ Ay—1 Af
e Y i dO/\)T{OAO}"'Se 2 i ¥ 1

3 el ¢ (1+2y)-iAp

i 1
i d{o 2y} T{O 2y ,0} + 5@
© (1+2y) -1 Ap

2 2
¢ d{o,—m T{O.A,.O) +

2
“dty, ) Tho,n,.1) +5 et Cdi ) Tho,) *

20 1ap) 1
V14237 AZ DY, (3elv (2 Aamoigl o Th s

“242y) +i (1-2p) 2 i (-1+2,) +i (1-2) @ 4O 0
5enw +Ay) +1 ( ) ¢ d 1,10, T{l,)\,,fl} + el (-1+ay) +i ( )0 d{o 13, T(l,)\,,O) +
-1+ (L-2¢ 1 i -1+ -Af 2
Bl A A ity gy Thys,,0 +5 @0 A A CdFy ) T L0y ¢

Ay+i (1-1 A+ (1-2g) o
Zelvit A vidly A} Th, A1) + O e ¢t (Aw) @ d{l,lf},} T{l,)\,,l))

Putting A, =
lor -1whereJd=1andxz =1or -1 (also incorporatingnumber coeficients into Ts and As)
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(
A D10
(

Sum( (e M IO Ay 1y T, -) » (Subseript(a, 1, -1, -1}]
@l @A+ (-1-2) ¢ d{ 1,-1-3,) T%—l,/\,,—l) +
Sum[et? (+d)+d (1A 00 dQy 5y T 1,09 {Subscriptia, ¥1, -1, -1}] +

Sumpet¢ Ak 1Ay o gl L T 0y. {Subscript[a, ¥1, -1, -1}] +
et A+ (1A 0 g2y ) 5 TE1a,.0p +
Sum[et® A +d ((1-Ae) @ gl 0 Ty 1y, {Subscript(a, y], -1, -1}] +
el ¢ G 1A 0 dly o Teta.n
) +
A,\f, D(o Af}

(
i S W N N Pk | 1
@l @ (-1+y) -iAp ¢ d{ 1,-2,} T{O,/\Y,—l} +
1+ Afr 2
@l @ (-1+2y) -1 g ¢ d{ 1,-2,} T(O,A,,—l} +

1@ Ay -1 Afr @
et M EA O dly 5 TR0.a.00 +

©Ay=1 A @7 1
et MR dl, ) Thooa,.0p *

Ay-1 Agr 2
enw y-LAf @’ d{O ap) T{O,A,,O} +

@l @ (L+2y)-iAp ¢ d{l,—ly) T%O,A‘,.l) *

i 1+Ay) -1 Afr @ A2 2
@l @ (1+Ay)-iAp ¢ d{l,—]t,} T{O,L,,l)
) +

A,\f, D3 (1,2¢}
(

Sum[et? -2+ Ay o' gl L T ), {Subscript[a, y], 1, 1}] +
-2 1-X¢
@l ¢ (-2+2y) +i (1-2¢/) ¢ d( 1,1-3,) T(l,)L‘,,—l} +
Sum[et? (-t b AAe) 00 dfy 4,y Tha,,0 (SUbSCPIPELR, ¥, 1, 1}] +

Sum[et® (1)« A-Ae) @' gl L T 0y, (Subscript[a, ¥], 1, 1}] +
et¢ Cled) ek (Iae) 00 g2, 4 3 Th .00 +
Sum[et et A-ae) o' gl A T%l,/\y,l)’ {Subscript[a, ¥], 1, 1}] +

e]ltp)\Y+IL (1-2¢) @ d{l,l-]h,} T{l,Ay,l}

A DY)

(e tert (A il g oy THg, 1,1y + € C1F) L

1o +i (-1-2g)

0 1
7 d%,0) T 1, 1,0, + € " dlo,0) THa, 1,00 +
elori (-1ap) ¢ d{1,0} T:{lfl,fl,l} +e

© (1+2Ay) +1 (-1-2)

2
4 d(fl,flfxy} Tao,.-1y +

;2 2 i 2+ i (-1-2¢
" d T0,-1-0, T(fl,)\y,O} 4 el @ (2e2y) +1 ( )

© (-1+2y) -1 g

‘ C 2 2

el e, 1y Tlaa,,1) *
. “142y) -1 Ap
A)\f, D{O Af} (e R

el © Ay-1 Agr

. .
“dta, ) Thoo,, 1) + €
i@ Ay-1Ag @ d

2
v d( 1,-2} T{o Ay.-1y T
Ay-i A
" d%, 5, T00,1,,0) + € Honie et dt
¢ (1+ay) -1 Ap

t0, 1, Tlo,n,.0) v @
© (1+2y) -1 Ap

20,0, Ti0.0,.01 +

e’ v d{l Ay } T{o Xa1y el v d{l “Av} T{O,Mylﬂ *

Axf, DY, gy (e7Rertds (1= b

1e+i (1-Ag)

v di 10}T(11 1y e
© (=2+2y) +1 (1-2¢)

0 1
“d%.0, T .10, + € 1 dlo,0; T1,1,0) +

e o diy, 0} T{l 1,1y + €

© (-1+2y) +1 (1-2)

o 2
d{ 1,1, T{l.,.-1) +
ei i@Ay+1 (1-2g)

) 2
Y d%,15,) TH,a,,0; + © Y d 1, Th)

Justwriting itout inanice formand summing over J;
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(
Sum[AY, D3, » {Subscript[J, Z], 0, 2}]
(
et ord (1A 0 dt ) 0y Thon,-1,-1y +
et (1A ¢ dY 6y TO1, 1,0y +
et 1A ¢ dig oy Tiia,1.0y +
et et Il o) T, 1,y +
et ¢ E (1A 0 R ) 1y Tita.-1 *
et ¢ () ek (1A 0 a2 )5y TE1a.00 *
eh? G (A 0 gl T
) +
Sum[AYZ D55, » {Subscript[J, Z], 0, 2}]
(

@l @ (-142y) -i Ap ¢’ d%-l,-zy} T%O-Aw-l} *

et I 0T d? | 5 Thoua,. 1 *
@i ¢ Ay-iAr ¢’ d(()O,—)Ly) T?O,A,,O} +
et oM diy 5y Tio.a,.0) +
el ¢ X-idp ¢ d%o,-zy) T%o,/\,,o} +

i 1+2,) -1 A @ AL 1
et ¢ )i ¢ dl sy Tloa.1) +

ei(p (L+2y) -2 A7 @ d%
) +

Sum[AY% D ., » {Subscript[J, Z], 0, 2}]
(e—i e+i (1-2¢) @ d%

2
1,-2,) 190.2,.1)

1
1,0y T{1,1,-13 +

e ) ¢ g 0 Tor, 1,0 +
e A7) ¥ dig 0 Tia,1,0) +
et ¢t (A ¢ dly oy Thay +
@t (2N (LX) 0 4R ) 4y T, o1y *
@l @ (“1+ay)+i (1-A¢7) ¢ d%o,l_/m T%l,)w,o) +
i Ay+i (1-Ap

Y A2 2
e VA1 Tia1

)

0 Mo 1 pl 2 02
(Ao D1y * A% Dty + A% D1 g y)
((Efil o+i (-1-2p) ¢ d% (-1-a¢) ¢’ d? (-1-2a¢) @’ d%

1 i 0 i 1
1,00 Tia, 1,1y + € 0,00 1{-1,-1,0) + € 0,00 T{1,1,0 +

ei o+i (-1-2¢) @ d% i@Ay+i (-1-A¢

1 i A2 2
1,00 Tia, 1,1 +e DA,y Tha s,y t

i@ (1+ay)+i (-1-2g © (2+2y) +1 (-1-2¢

A2 2 i A2 2
e " d%, 10, TEa,.00 v €1 DAty Tra,)
0 (0] 1 1 2 2
(A5 Dl0,3¢1 + Aip Dlo,ae ) + A% Dio,ap 1)
i “1+Ay) -1 g o Al 1 i 1) -1 Ap @ 42 2
(et b eidt ) Tlo,, -1y v 0 OB de L Tho o, +

i Ay-i2g @ AO 0 1o A,-i2¢g @ AL 1 1@ A,—-1 A @
e WA dio, sy Tho,a,,00 + @ O O dig, sy Thoa,,0) v @O

i 1+xy) -1 ¢ ¢ AL 1 i 1+xy) -1 A @ A2 2
el ¢ A dly sy Tlou, .,y + @ TN Y L Tho 1) +

0 0 1 1 2 2 —ig+i (1-2g) @ 41 1 i (1-A¢) @ A0 0
(AAf, D{l,Af,} + Axf, D{l,xf,} +Axf/ D{l,xf,}) (e7rort Ao d{—l,O} T{l,l,—l} +el Ar)e d(O,O} T{l,l,O} +
i (1-2¢ (=2+2y) +i (1-2¢

2 2
{0,-2y} T{O,M,O} +

ipri (1-2p) o 1 1 i " d? 2

Port A 9dl o) Ti,a, vt DAt Th .1
i Ay+1 (1-Xg 2 2
toret e end?y g Thoo 1)

" ~l 1
e "¢ do,0y Ti1,1,0) *+ €
i -1+ i (1-2¢) ¢ 42 2
el ¢ T ) Cdy 1) T,.0 + e
Removing wrong Wigner d matrix elements and putting in ¢ = OwhereJz; =0 :

param =
{
Subsuperscript[d, {0, 0}, 0] » 1,
Subsuperscript[D, {0, 0}, 0] » 1
}
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1 1 2 2
(Axe D1,y + A Dic1,aey)

-1 i (-1-A¢ 7 ~ql 1 i (-1-f 40 0 i (-1-¢ 4l 1
(et (A AM @ dy oy Tiia,-1,-1y + @ FA 9 dlg 0y T 1, 1,0y + @ 1297 dYg 0, Tiia J1.0y +
i i (-1-f 41 1 LA+ (-1-Ag 42 2
et ord (1A 0Tl oy Toa, 1,1y + @O IO AT o TEa, - *
i 1+ i (-1-Ag A2 2 il 2+ i (-1-Af 42 2
@l @ (1+2Ay) +1 ( ) @ d{o,-l-A,) T(_l,AY’O)_,_enw( +2Ay) +1 ( ) @ d{l,—l—)t.,) T{—l,)\y.l}) +

(Sum[AY,, D%, ». ;- {Subscript[a, 71, 0, 0}] + A}, Dio.an} *+ Ase DZ0.2p3)

i “14y) -2 Ag @ AL 1 i 140 -2 g @ A2 2

(et CH )R dt )y Tio,ay,-1y + @@ IR AR Tlo .1y +
i Ay -1 e @ O 0

e MR diy ayy T0,a,,01 * @
i 1+2,) -2 Af @ A1 1

el ¢ ()2 ot dly 5y Tloa.1) + @

PoA-iAp @ AL 1 i Ay-1 g
VR o, a,) Ti0,a,,0) ¥ @O

B¢ (1+2y) i Ap ¢ d%l,—/\y) T%o,xy,l}) +

1 1 2 2 -1 i (1-Xf Al 1 i (1l-Xf 7 40 0
(Axp Dlagy + A% Dlaagy) (72O G290 dt ) o) Tl a gy + @ G2 dYg 0, TH 1,0y +
et (-3 v’ g doi (13) ' i}

A2 2
¢ d%,-2,3 T{0,2,.01 *

1 i -2+ i (1-Ag 2 2
1,00 Ti1,1,1y + @@ 2R AT 5y Thoa. -1 +

0 + ei‘pA‘r*i (1-2¢) @ d%

1
0,0y T{1,1,0y + €

eiw (-1+2y) +1 (1-A¢7) @ d%

2 2
0,1-2,3 T{l.x,, 1,1-2,3 T{l.2,,13)

Out[66] /. param

1 1 2 2
(A Dicgy + A% DTaiey)

—1 i (-1-X¢ 41 1 i (-1-X¢ " 70 i (-1-2g 41 1
(e et XA hdl g oy Tig, a0y + @ CYIIT g oy v et T dYg o, TT, 10 +

etV (I dly ) Thy, g gy +e! OO dR TR
E] - - i - 3 4Ty - 2Ny e T
i 1+ i (-1-X¢ " ~2 2 i 2+ i (-1-X¢  ~2 2
el A (R Cdlo gy Thaa,,0) @00 E IR ) T, )
(A8 + A%f, D%o,/\ff) + Agf, D%o,)f,ﬂ (et¢ (LA -iap v d%fl,fzy} T%O,)y,fl) +
et Tt i dR ) TR, + et 0T dYy T, 00y
el A idl ) Tho s, o) v @l AT

i (142,) -i Ap

] 2
¢ d%, 2,1 Tf0,5,,01 *

Al 1 i 1+2,) -1 A¢ © A2 2
e Ydty, )y Thon,y + @0 AT OTdS T )+

1 1 2 2 -1 i (-2 Al 1 i (1-Xg 710
(Mg Dtigy + A% Df1 g y) (@70 00 dby o) Ty g gy v @t A9 T) ) o) +
et (1A g o) Tty 1,0y + €1 OF A dly o) Thy 1,q) + € ¢ (20 (00 o0 g2

e]i(p (-1+2y) +1 (1-2¢) @ d2

2

1,10, Ty, 1) +
2

70,11, T71,2,,0; * €

Lo+ (I-ap) o d%l,lfly} T%m,,m



1-1.nb

1 (4cos '}4A12+8COS[9'}4< 1+2Cos[e']) AL, A +
32 1 2 1
; _4
4Cos[ -] (1-2Cos[e'])2A%% +Sin[e']2 AL+ 2+/6 Cos[e'] Sin[e']2 AL AZ +
6 Cos[0']12Sin[e']2 A2 +A%2—2Cos[9’1A} +Cos[6']2 +2A1A2—6Cos[ 12 AL AZ ¢

4Cos[e']3 AL A2 + A2% L 2 Cos[e'] A2 3 Cos[e] A22—4COS[ 013 A2% . 4Cos o4 AZ?

(4Sin(e12 T, 4 4,° +12C0s[6]12Sin[612 T2y 4 4,° + 16T 1.0,° +

32Cos (o] T{ 1,1,00 Tt1, 1,0) + 16 Cos[0]? T%71,71,0)2 -8T% 4 1,0, 1?4, 1,0 +

24 Cos[6]? T{ 1.1.0) 91, 1,00 -8C0s[0] TT 1 1.0 T2 4, 1.0) +

24Cos(013 Tty 1.0, T21, 10 +2T%,1,,1,0}2 ~-12Cos[6]2T2, ,, 0} +18Cos[6]1* T2, 4 0,

16 Cos [¢] SIn[6] T9.4, 1,0 Tt 1, 1,1, ~8C0S[0] SIN[26] Tt 1, 1,0, Tt 1, 1,1) +

4Cos[e] Sin[e] TZ. 1 1,0 TH1, 1,1, -12Cos[e]?Cos[] Sin[6] T2, 4.0, Tta, 1.1, +

4Sin[e1?Ti, 1.1, 2 _8+/6 Cos[6] Cos[e] Sin[o] T4, 1.0 124, 1.1 -

8+/6 Cos[e]?Cos[v] Sin[6] Tty 1,0, T21, 1,1, +

4 /6 Cos[o] Cos[ 1Sin[e1 T2, 10,124, 1.1 -

12+/6 Cos[6]3 Cos[¢] Sin[0] T2.; 1,0, T?.4, 1,1, +4/6 Cos[0] Sin[6]2T 1 4.1, T?4, 1.1, +

12 Cos[6]2 Sln[ 1272, 44, +4Cos(e] Sin[e] 24 4,

(2+/6 Cos[¢] T9.4, 1,0, +2+/6 Cos[©] Cos[¢] Tt 1 1,0, - /6 Cos[¢] T 1 4 0, +3+/6 Cos[o]?
Cos[¢] T?4 1,0, - V6 Cos[2¢] Sin[6] Tt 4.4, -3Cos[2¢] Sin[26] T2 41 ,)) -

8Cos[]Sin[e] Ty 1,0, T21,1,1, -8Cos[o] Cos[e] Sin[6] Ty 1.0, T2 1,1, 1) -

8Cos[e] Cos[e] Sin[e] Tt 1,0, T21,1,.1, -8Cos[0]2Cos[¢] Sin[6] Tty 1.0, T24.1, 1) +

4Sin(e]?Tty 1.4, T%,l,l,,l} +4Cos(6] Sin[e]2Tty 1.4, T2 14, 1)+

2Sin[e]?2 T{ 1.1,.1)° +4Cos[6] Sin[e]2 T2, 1,°+2Cos[0]2Sin[6]2 T2 1 4%+

4/6 Cos[2¢p] Sin[eo ]ZT? 1,.1,00 T2.1,1,0, +4+/6 Cos[6] Cos[2¢] Sin[6]* Tt 1.0, T?1.1.0, -

2.6 COS[gD] Sin[e1® Tt 1.1, %110, -26 Cos[e] Sin(613T2 11 1, T2 11,0, -
[
]

2

e
0
]
12

[
2/6 Cos[e] Cos[o] Sin[e13 T2, 1 1, T2 1 0, +3Sin[6]* T2, 1.0,° -
8Cos[3<p Sin[o] T{ 1,-1,0) T{ 1,1,1; +4Cos[3 ¢] Sin[296] T{ 1,-1,0) T{ 1,1,1) +
8Cos[o ] Cos[3 ¢] Sin[e] T{ 1,-1,0 T{71,1,1} 4Cos[3¢p] SIn[2 9] T{ 1,-1,0 T{71,1,1} +
4Cos[2¢] SIn[6 }ZT{ 1,-1,13 T( 1,1,1, -4 Cos[6] Cos[2¢] Sin[6] T( 1,-1,13 T%,Ll,l) +
4Cos[2¢] Sin[e] T{ 11,1, 724,11, -4Cos[6]2Cos[2¢] Sin[0]2T2.1 1 1, T?4.1.1) -
2+/6 Cos[y] Sin[6 } 3712 11,0 T21,1,1) +2/6 Cos[6] Cos[p] Sin[6]13T2.1 1,0, T?1,1.1) +
ZSin[e]zT{ 1.1.1)° -4Cos[6] Sin[6]2 T2, ; 1,°+2Cos[6]2Sin[6]2 T2, 1 4,° +
2TH4, 4,1) (2+/6 Cos[e] Sin[6]? T2 4 4, +8Cos[0] SIN[6] TO 1 4,0) +
4 Cos[p] SIn[26] T{,l,,l,o} -2Cos[p] Sin[o] T% 1,-1,0; + 6 Cos[6 61?2 Cos[¢] Sin[e]
T2, 1,0 -4Cos[2¢] Sin[6]* Tty 1.1, -2+/6 Cos[e Cos[z 0] Sin[e1?T2, 44, -
2 Cos[2 o] Sin[e}zT%,l,l’,l} -2Cos[e] Cos[2¢] Sin[o] T{,1,1,71> +1/6 Cos[3 0]
Sin[e]3T? 4 1,0, -2Cos[4¢] Sin[6]? T2, ; 4, +2Cos[6] Cos[4¢] Sin[6]%T2 1 4 1))

(6
[



