in57:= Needs ["SpinDynamica™ "]

Wignerd

nse= ? Wignerd

Wignerd[J][B] is the reduced Wigner matrix (J integral or half-integral). Wignerd[J{m2,m1}][8]
is the reduced Wigner function (element of the reduced Wigner matrix). Wignerd[J,{m}][8] is the
mth row of the reduced Wigner matrix; Wignerd[J,{{m}}1[8] is the mth column of the reduced

Wigner matrix. In all cases the row and column indices run from +J to -J in descending order.

rank O

niser= Wignerd[@] [B] // MatrixForm

Out[59]//MatrixForm=

(1)

neor= Wignerd [0, {0, ©0}] [B]

outjeol= 1

rank 1

ne1= Wignerd[1] [B] // MatrixForm

Out[61])//MatrixForm=

Cos[f}z —\/TCos[g] Sin[g] Sin{f]z
\/TCOS[S} Sin[f} Cos [B] —ﬁCos[f} Sin[f}
Sin[f}z ﬁCos[f} Sin[f} Cos{f]z

nezr= Wignerd[1, {0, ©0}] [B]

oute2)= COS [f3]
nesp= Wignerd[1, {0}] [B]

out3]= {\/TCos[g} Sin[g], Cos[B], -2 Cos|
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nea= Wignerd[1, {{0}}] [B]

outiel= {—\ECOS[E] Sin[é], Cos[B], V2 Cos]|
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rank 2

nes= Wignerd[2] [B] // MatrixForm

Out[65]//MatrixForm=

Cos[f]4 —Cos[ ]Sln[@]—Cos
Cos[f]sin[f]+Cos[§]3sin[§}—Cos[f]sin[f]3 %Cos[§]2+%Cos[§]4—§Sin

C s 2 cos[E]%+2 [2 cos[E]*sin[2]*-% |2 sin[£]* V6 Cos[2]’sin|
a4 T an2 21 T2 2 e N R P 2 *
Cos[f]sin[f]—Cos[frsin[f}+Cos[§]sin[§]3 iCos[f]z—ims[f][L—iSin
Sin[f]4 Cos[f] Sin[f] —Cos[

- Wignerd[2, {0, 0}][B]
1 3Cos(p)?

outléel= — — +

2 2

rank 3

ne7= Wignerd[3] [B] // MatrixForm

Out[67]//MatrixForm=

Cos

s [2 coslTsinl] - [3 cosfesunl] -3 [2 cos[2"s

L \/ECOS[ ] —i\/ﬁCos[f}“ffz\/ﬁCos[f]s—imsin[f]eri\/ECos[f]zf

16
2+/5 Cos[2] sin[2] - 2+/5 Cos[ £ |° Sin[ 2]
E;—i\/ﬁCos{f]z—i\/ﬁCos[f}‘H;fZ\/ﬁCos[g]hi\/ﬁsin{f]2+ix/ﬁms[§]2:

s [2 costzysnle] - 5 coslepsunfe] o2 [ cosf2]sun] 2]

Sir

- Wignerd[3, {0, 0}]1[B]

3C 5C 3 15
Out[68]= 0s [A] + 0sLR]” —— Cos[fB] Sin[pB]?
8 8 8
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WignerD

ineo)= ? WignerD

WignerD is a built-in function in Mathematica 2.0 but has been given enhanced functionality in SpinDynamica,
in order to maintain compatibility with previous code. The SpinDynamica definitions are as follows:
WignerDJ][{a,B,y}] is the three-angle Wigner matrix for integral or half-integral J. WignerD[J{{a2,82,y2}{a1,81,y1}..}]
is the Wigner matrix for the overall rotation corresponding to the specified sequence of Euler
rotations. WignerD[J,{m2,m1}][{a.B,y}] is a three-angle Wigner function (Wigner matrix element).
WignerD[J,{m}][{a.B.y}] is the mth row of the Wigner matrix; WignerD[J.{{m}}][{a.8.y}] is the mth column

of the Wigner matrix. In all cases the row and column indices run from +J to -J in descending order. >

single Euler rotation

nrop= euler = {a, B, ¥}

ou7o)= {0, B, ¥}

rank 0

n71= WignerD[@] [euler] // MatrixForm

Out[71])//MatrixForm=

(1)

in721= WignerD[@, {0©, O} ] [euler]

ouf72= 1

rank 1

in73:= WignerD[1] [euler] // MatrixForm

Out[73]//MatrixForm=
1 e-la-iv %e—ja—iy COS[%]Z _ % e-ta-iy Sln[f}z _ﬁe—ia COS[Q] Sin[@] ie—iaﬂiy_ %e—jaﬂ

2 2 2
\/Te*WCos[f} Sin[f} Cos[f] -2 e
ie”*”—ie”*”Cos[f]erieio‘*wsin[f}z \EeMCos[f] Sin[f] ie”*”Jriew*ﬁ

in74y= WignerD[1, {O©, ©}] [euler]

out74= Cos [ 3]
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rank 2

n75:= WignerD[2] [euler] // MatrixForm

Out[75]//MatrixForm=
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1 |3 g2iv_1 [3 fzchS[@]‘l 3 /3 fzchs{ ] Sln{@]Z
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in7e1= WignerD[2, {©, ©}] [euler]
1 3Cos[B]?

out7e)= — — +

2 2

n771= WignerD[2, {0©}] [euler]

outr7)= 3 e 2ty _ = 3 ce’zj”(Cos[ér‘Jr3 3 e’MYCOS[E]ZSin[E}Zf
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sequences of Euler rotations
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ivcos[2]%sin[ 2171 |2 civsin B8
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nsoi= euler3 = {a3, B3, ¥y3}; euler2 = {a2, 32, y2}; eulerl = {al, B1, ¥1};

ns1:= WignerD[2] [ {euler2, eulerl}] // MatrixForm

Out[81]//MatrixForm=

( )

large output show less show more show all set size limit...

: : : ; 2 ; ; 4 ; ; . 2 ; ;
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R ‘ - 2 R 4 . o 2 R
ie2101—217(7l(eZlo(—Zn}(cos[@} +le21a—217(cos[é] +l621a—21751n[é} 7§e21a—21ycos[§
8 2 2 8 2 2 2 4 2



Wigner.nb | 5

- WignerD[2, {0, O0}] [{euler2, eulerl}]
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ougl= |- —+ ———————— I S
2 2 2 2
(*\Ee’“‘lCos[ErSin[E] +\Ee’“‘1Cos[Bl] Sln[Bl]SJ
2 2 2 2
B2

(\Ee’”ZCos[B ] Sin[—] - \Ee’”ZCos[Bj] Sin[—

(ﬁewlcos[ﬂ sin[22] - V6 et cos[ 2] sin[ 22
2 2 2

2

_

2 2
e ] -

\/7e”2Cos[ﬁf Slnﬁf \/7<e”2Cos[/3 ]Sin[gf]Jr
2 2 2

2 e2ial_ 3 e 2191 Cos | ] +i 3 (e’“alCos[E]ZSin[E]z—
2 2 2

1 e‘z“"lSln

4

313 e o2 san 2L |2 m]

2 2 2 2 4 2 2

B e L e N L T T e
4 2 2 2

1 e21alsln E 2]172 i 21y2cos +

4 "\ \| 2 \| 2

3 13 inges P2 2gpn 2.1 |2 emzsin[ﬁz]a]

2 2 2 2 4 2 2

- WignerD[2, {9, ©}] [{euler3, euler2, eulerl}]
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