
Problem Set 2 Physics 607 (due Sept. 10, 2001)

1. Use the maple routine cgc.map to evaluate C(1, 3/2, J ; m1, m2, M)
for all possible values of (m1, m2, J, M). Show that the resulting
values satisfy the two orthogonality relations.

2. Prove
〈l1||Ck||l2〉 = (−1)l1−l2〈l2||Ck||l1〉,

where Ck
q is the tensor operator

Ck
q

def=

√
4π

2k + 1
Ykq(θ, φ).

3. Prove
[J2, σ · r] = 0 ,

[Jz, σ · r] = 0 ,

where J = L + 1
2
σ

4. Prove
YJJM (r̂) =

L√
J(J + 1)

YJM (r̂)
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