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The 3j Wigner coefficients.
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The Clebsch-Gordan Coefficients from Wigner 3j Codicients
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> TriangleBroken :=proc( j1, j2, j3)
local sum;
sum:= 2-( j1+j2+]j3);
if ((type(sum,odd)) or (j2 <abgjl—j3))or (j2>j1+]3)) then
return 1,
elsereturn 0endif;
endproc:




> EvenOrOdd :=proc( j, m)

local sum;
sum:= 2-(j +m); #print(sum);
if type( sum, even) thenreturn 0O;
elsereturn 1endif;

endproc:

This procedure returns a signed squared ctieient.

n :ia2n=iN

:> SQ:=proc(n)

localsign, c;
if (evalf (n) < 0) thensign :=-1 elsesign := 1 endif;
¢ := simplify((n-n)-sign);
return (c);
endproc:

> CG:= proc(jl,j2,j3, ml, m2, M

local k, kmin, kmax, m3, N, S WC, CG,
m3:=-1-M;
if (j1 <0) then
printf "\nEnd 3j - CG coedient\n”);
return O;
endif;
if (ml14+m2+m3=+0)then
printf ("\n!l m1+m2+m3 not zero; try again\n\in;'
else
if (TriangleBroken j1, j2, |3 # 0) then
printf ("\n!! (%a,%a,%a) breaks triangle rule: try again\njl, j2, j3);
else
if (abg m1 > j1or abg m3 > j2or abg m3 > j3) then
printf ("\n!! An m values is too big; try again\n\n"
else
if (EvenOrOdd j1, mL + EvenOrOdd j2, m2 + EvenOrOdd j3, m3 > 0) then
printf ("\n!! An m does not match a j; try again\n\n"
else
kmin := max 0, j2—j1 — m3); kmax := min( j3—j1 +j2, j]3 —m3);
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CG:= (-1 2" 293+1-wC;

printf ("The Clebsh-Gordan coefficiert%a,%a;%a,%a|%a,%a;%a,%& [%a] =
%If \n\n", j1,j2, ml, M2, j1,j2, j3,-m3, SQ(CG),CG) ;

endif;
endif;
endif;
endif;

endproc:




Examples:
CG(j1,j2,j3,m1,m2,m3) or CGjpLJ,m1,m2,M)

> Cc6(1,1,21,1 2

The O ebsh-Gordan coefficient <1,1;1,1|1,1;2,2> [1] = 1.000000

> CG(1,1,20,1,1:

The O ebsh-CGordan coefficient <1,1;0,1]1,1;2,1> =[1/2] = 0.707107
> CG(1,1,2,1,0,);
The O ebsh-Gordan coefficient <1,1;1,0]1,1;2,1> =[1/2] = 0.707107

> CG(1,1,2-1,1,0);
The O ebsh- Gordan coefficient <1,1;-1,1|1,1;2,0> = [1/6] = 0.408248

> CG(1,1,2,0,0,0;
The d ebsh-Gordan coefficient <1,1;0,0]1,1;2,0> =[2/3] = 0.816497

> CG(1,1,2 1:1,0):
The O ebsh-CGordan coefficient <1,1;1,-1|1,1;2,0> = [1/6] = 0.408248

> CG(1,1,271,0-1);
The O ebsh-Gordan coefficient <1,1;-1,0[1,1;2,-1>

[1/2] = 0.707107

> CG(1,1,2,0:1,-1):
The O ebsh-Gordan coefficient <1,1;0,-1|1,1;2,-1>

[1/2] = 0.707107

> CG(1,1,2-1,-1,-2);

The O ebsh-Gordan coefficient <1,1;-1,-1]1,1;2,-2> = [1] = 1.000000
> CG(1,1,1,0,1, ):
The O ebsh-Gordan coefficient <1,1;0,1|1,1;1,1> =[-1/2] = -0.707107

> CG(1,1,1,1,0);
The O ebsh-Gordan coefficient <1,1;1,0/1,1;1, 1>

[1/2] = 0.707107

> CG(1,1,1,0,0,0:
The d ebsh- Gordan coefficient <1,1;0,0]|1,1;1,0>

[0] = 0.000000

> CG(1,1,1,151,0);
The d ebsh- Gordan coefficient <1,1;1,-1]1,1;1, 0>

[1/2] = 0.707107

> CG(1,1,1-1,1,0);
The O ebsh- Gordan coefficient <1,1;-1,1|1,1;1, 0>

[-1/2] = -0.707107

> CG(1,1,1,071,-1);
The d ebsh-Gordan coefficient <1,1;0,-1|1,1;1,-1> =[1/2] = 0.707107




> CG(1,1,1-1,0-1):;

The C ebsh- Gordan coeffi

> CG(1,1,0, 11, 0):

The C ebsh- Gordan coeffi

> CG(1,1,0-1,1,0;

The C ebsh- Gordan coeffi

> CG(1,1,0,0,0,0:

The d ebsh- Gordan coeffi

1;

coeffi

l,l,-l,l,oj;
2 2 2
The C ebsh- Gordan coeffi

> ce(l,
2

>CG(11 1 1

—n-—,L——n——n—l}
2'2'7 2" 2

The C ebsh- Gordan coeffi
> c:cs(z,g,i,—z,—l,—E

2 2 2]'
The C ebsh- Gordan coeffi

>

ci

ci

ci

ci

ci

ci

ci

ci

ci

ent

ent

ent

ent

ent

ent

ent

ent

ent

<1,1;-1,0/1,1:1,-1> = [-1/2] = -0.707107
<1,1;1,-1|1,1;0,0> = [1/3] = 0.577350
<1,1;-1,1|1,1;0,0> = [1/3] = 0.577350
<1,1;0,0/1,1;0,0> = [-1/3] = -0.577350
<1/2,1/2;1/2,1/2|1/2,1/2;1,1> = [1] = 1.000000
<1/2,1/2;1/2,-1/2|1/2,1/2;1,0> = [1/2] = 0.707107
<1/2,1/2;-1/2,1/2|1/2,1/2;1,0> = [1/2] = 0.707107
<1/2,1/2;-1/2,-1/2|1/2,1/2;1,-1> = [1] = 1. 000000
<2,3/2;-2,-1/2|2,3/2;5/2,-5/2> = [-4/7] = -0. 755929



