Small rotation

Let Ji, J5, and J3 be rotation operators.
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Ji= Ly, Jy= Lo Jy=-L
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Let U be the unitary transformation
U=1- ’iEJg - %62J32
1. Show that to order €2

U XU = (1-3€) X1 — eXy

2

UﬁlXQU = (1 - 162) X2 + €X1

2

Ut XU = X5
2. Show that to order €2
U''PU=(1-1) P —eP
U''RU=(1-1) P +eP
U tPU = P,
3. Show that to order €2
UL U = (1—3€) Ly — €Ly
U 'LyU = (1 —3€°) Ly + €Ly
U LU = Ly
4. Show that to order €2
U'HU =H
where )
H=— (P*+ P*+ P5?
o ( 1+ T+ 13 )



