
Phys 5742
Homework 2 - Due Friday 2/24

Problem 1: Starting from

[Ji, Jj ] = i

3∑
k=1

ϵijkJk

and
J± = Jx ± iJy = J1 ± J2

show
[J2, Ji] = 0 [J3, J±] = ±J± J∓J± = J2 − J2

z ∓ Jz

Problem 2: Using

[Ja,Jb] = 0 [Jai, Jaj ] = i

3∑
k=1

ϵijkJak [Jbi, Jbj ] = i

3∑
k=1

ϵijkJbk

Show for Jab = Ja + Jb that

[Jabi, Jabj ] = i

3∑
k=1

ϵijkJabk

Problem 3 Using the definitions

a+|n+, n−⟩ = |n+ − 1, n−⟩
√
n+ a−|n+, n−⟩ = |n+, n− − 1⟩√n−

show
[a+, a

†
+] = 1 [a−, a†−] = 1

and all other commutators involving the operators a+, a
†
+, a−, a

†
− vanish.

Problem 4: Show
ja+jb∑

j=|ja−jb|

(2j + 1) = (2ja + 1)(2jb + 1)

Problem 5: Using the expression for Dj
µν(R) in either the class notes or the

notes on rotations show that

D
2
2
µν(R) = Rµν

Problem 6: Find the non-zero Clebsch-Gordan coefficients C
j 1

2
1
2

µµ1µ2 for j = 0
and j = 1

|j, µ⟩ =
j1∑

µ1=−j1

j2∑
µ2=−j2

|1
2
, µ1⟩|

1
2
, µ2⟩C

j 1
2

1
2

µµ1µ2
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