Homework Assignment 9 - PHY 4604 - Fall 2002
(due Wednesday, Nov. 20 at the beginning of class)

1. Spherical harmonics:

(a) Using the lowering operator

B0 ; i
L_=he ( 0 + zcot(@) )

and the spherical harmonic for m =1

(=1)t [(21+1)!
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v/'(0,6) = (sin )’

determine all the spherical harmonics, Y;™(0, ¢), for | = 0, 1, and 2. You can
check your results with those on page 197.

(b) Verify the normalization of the [ = 2 spherical harmonics:

(=2, mli =2,m) = [ sin(6)as /02” oY (6, 6)|2 = 1.

Hint: do a change of variables to u = cos(0).

(c) Verify the orthogonality of the [ = 1 spherical harmonics:
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(=Ll = 1,m) = ["sin(@)do [~ dov;™ (0,6)Y7"(0.9) = 0.

for m £ m/.
2. Problem 2, Chapter 11
3. Problem 3, Chapter 11

4. Problem 4, Chapter 11



