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A Maple implementation. Maple V12

These procedures are derir@d the C program described by William J. Thompso
Williagn Thompson, Angular Momentum: An lllustrated Guid
to Rotational Symmetries for Physical Syste
John Wiley and Sons Inc., 1994
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The Wigner 6j symbol: (14,2, 3,13, 11" )

where ( —1)Jl +H2+13+ JW(jl, 12,J,J3, 1" ) is implemented in procedure E6| )

> TriangleBroken :=proc( X, Y, 2)

local sum;

sum:= trung 2 ( X+Yy +2)); #print(sum) ;

if ((type(sum,odd)) or (y < abgx—2z)) or (y > X +2)) then
printf ("\n!! (%a,%a,%a) breaks triangle rule: try again¥qy, z);
return 1,

elsereturn 0endif;

endproc:

7> A = proc(a, b, c)

return (/ (atb—c)l(at+c—b)!(b+c—a)! );
(a+b+c+1)!

endproc:

> E6j := proc(al, a2, a3, a4, a5, a6
local maxl, minl, n, §
k, kmax, kmin, p,
t0, t1, t2, t3, t4, t5, t6;
# Normalization
n:= A(al, a2, ay-A(al, a3, ap-A(az2, a4, ap-A(a3, a4, ap;, #Horint (Norm=n);
# Minimum summation index kmin

minl := [ 0, al+a4—a5—a6, a2+ a3—ab5—ab6]; #print("minl =", minl);
kmin := maxminl); # print("kmin ", kmin);




# Maximun summation index kmax

maxl := [al+ a2+ a3+ad+1,al+a2— a5, a3+ a4—ab, al+ a3— a6, a2+ a4— ab];

# print("max| =", maxl);
kmax := min(maxi[ ]); #  print("kmax ", kmax);
# Thesum

p := al+ a2+ a3+ a4,

t0:=al+a2+ a3+ a4+ 1;
tl:= ab+ab—al— a4,

2 := ab+ab—a2—a3;
t3:=al+a2—ab;

t4 := a3+ a4 — ab;
t5:=al+a3—a6;

16 := a2+ a4 — ab;

kmax

sim > (1P 10—k )! .
LS KL+ K) (224 K) - (13 —K) - (1A —K) - (15— K) [ (16 — k) !

return simplify(n-s); # W(Lj2, 3,37, " )
endproc:
i
> W6j :=proc(jl, j2, |3, j4, |5, |6)
local Coeff, S5j;

printf ("\nAngular Momentum: Wigner 6j coefficient \n"

if (j1 <0) then
printf "\nEnd 6j couplingefficients\n");
return O;
endif;

if ((TriangleBroken(j1,j2,j5) > 0) or (TriangleBroken( j1,]3,j6) > 0) or
(TriangleBroken( j2, j4,j6) > 0) or (TriangleBroken( j3, j4,j5) > 0)) then
printf ("\n"); ;
else
Coeff := (E6j(j1, ]2 ]3,]4,]5,]6));
S6i= Matrix([[ 1,2, 5], [j4,]3,]611);
print('6 j coefficient’, S6j= Coeff
printf (" )"
printf (" = %6f \n\n§implify( Coeff) );
endif;
endproc:




Examples using the following coupling scheme:

jl+j2=j12  j2+j3=j23
jl2+j3=J jl+j23=J

where j1=j2=j3=1/2

W6j(1,j2,3,i3,/12,j23) ﬂs/vaj(% , % % 1, 1)

(1 1 3 1 ,
>V\/6](2,2,2,2,1,1),

Angul ar Monmentum W gner 6] coefficient

1 1
22t
6 j coefficient, =-=
L3, 3
2 2
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= 0. 288675




