Homework 10, due 11-25

1. We define an infinitesimal rotation around the z-axis by

s
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In class we showed that
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Introduce spherical coordinate eigenstates |r, 0, ¢) and determine

(r,0,¢|Ls|¢).

Repeat the procedure for L, and L,. Remember that (z,y,2) =
(rsin @ cos ¢, rsin @ sin ¢, r cos 0).

. The orbital angular momentum operator Lis given by L; = €;s%;pi-
Use the canonical commutation relations [p;, z;] = —ihd;; in order to
show that

[? = #2p% — (Z- p)? + ihd - .

Use this result in order to show that
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. (Only if you have too much energy) Use the result of problem 1 and
L*=12+ (LyL_+ L_L,)/2 in order to show that
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