2-d Angular Momentum

It is useful to use polar coordinates,
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Let a definite angular momentum state be (@) as a function of ¢, L,¥(¢) = mh¥(¢),
with angular momentum value be m#, measured in unit of 4. Note that & carries the
dimension of angular momentum), thus the value m is dimensionless.
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As the wave function has to be single-valued when go around 27, m has to be inte-
ger. This proves that the angular momentum must be quantized as mh, where m =
0,+1,+£2,43,---.
Three Dimensional Angular Momentum
Similar algebra, though more sophisticated, can show that

L?=L°=L;+ L)+ L}, quantized as {(¢ + 1)h?, for £=0,1,2,3,---

and L, = —ihd/0¢ in the spherical coordinate. The component’ L, is quantized to be
mh as before. |m|=10,1,2,3,---,/.



