Phys 5742
Homework 2 - Due Friday 2/24

Problem 1: Starting from

3
(i, Jj] = ZZ €ijkJk
k=1
and
Jr=J, £iJy=J1 £ Js
show

B2 5]=0 [J,Je]=+Jy JeJe=J"—J2FJ,

Problem 2: Using

3 3
[Ja,Ip] =0 [Jais Jaj] = ZZ €ijkJak [Jbi, Jbs] = ZZ €iikJok
k=1 k=1
Show for J,, = J, + Jp that
3
[Jabis Jabj] = ZZ €ijkJabk
k=1

Problem 3 Using the definitions

a‘+|n+7n—> = |TL+ - lan—>\/n+ a_|n+,n_> = |’I’L+,’I’L_ - 1>vn—

show
[a+,al] =1 la_,al]=1
i

and all other commutators involving the operators a4, ai, a_,a’ vanish.

Problem 4: Show
ja+jb
> @i+ =2+ )20+ 1)

J=lja=Jvl

Problem 5: Using the expression for D/, (R) in either the class notes or the
notes on rotations show that
2
Diiv(R) = Ry

11
Problem 6: Find the non-zero Clebsch-Gordan coefficients C522,, for j = 0
and j =1

N

J1 J2 1 1 n
|j,,u>: Z Z |§7N1>|§aﬂ2>cltﬁlu2

H1=—J1 p2=—J2
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