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3.35 A spin ; particle is in an orbital angular momentum [ = 1 state.

a. Starting with the total angular momentum state j,m) = |j,j) for j = 3/2, use the
operator J = IL. + S to construct all the states |/,m;) in terms of the eigenstates
|l,m;) for L* and L,, and the eigenstates 1/2,£1/2) for S* and S,. Check
your answers against any available table of Clebsch-Gordan coefficients; see
Appendix E.

b. If the particle is in a total angular-momentum eigenstate with z-component +7/2,

calculate the probability of finding the z-component of the spin of the particle to
have the value m, = +1/2.
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44. Clebsch-Gordan Coefficients, Spherical Harmonics, and d Functions

. : N J J
Note: A square-root sign is to be understood over every coefficient, e.g., for —8/15 read —\/8/_15. Notation: Moo
1 /3 m; m;
X 0 .
{+172+172] 11 0 0 +5/2| 5/2 3/2 1 My | Coefficients
+1/2 =1/2(1/2 1/2] 1 vl— _ i sin 6 ei® |+2 +1/2 11+3/2+3/2
-1/2 +1/2]1/e-1/e}-1 1 8t ¢ v2-1/2| 1/5 45| 572 372
|—1/2—1/2 1 = +141/2| 4/5=-1/5+1/2 +1/2
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i~ / +3/2) 3/2 1/2 15 . 0-1/2| 3/5 2/5| 5/2 3/2
[F1 172 1172 +172 Y21 =\'zr sin 6 cos § ¢'? -1 +1/2| 2/5-3/5]-3/2 -3/2
2 -1-1/2| 4/5 1/5| 5/2
1-1/2| 1/3 2/3| 3/2 1/2
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1x1/2 ] 3/2

+3/2| 3/2 1/2
[+1 +172] 11724172

+1-1/2( 1/3 2/3) 3/2 1/2
0+1/2| 2/3-1/3|-1/2-1/2

0-1/2| 2/3 1/3| 3/2
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2x1] 3 -1-1/2| 1
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3.42 Consider a spherical tensor of rank 1 (that is, a vector)

V£V,
Y =F— 2 Vo' =Ve

Using the expression for /=1 given in Problem 3.38, evaluate

S BV

and show that your results are just what you expect from the transformation
properties of V;,,, under rotations about the y-axis.

l)Y‘O blem 3.3¢
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