Gasiorowicz 3" edition April 14, 2008
P7-6.

Use lowering operator to calculate the angular dependence (without worrying about
normalization) of Ym(0,0) for m=3, 2, 1, 0. You are given Ya(0,0) =Ae*’sin’0.

Solution:
Y,.(0,0) = Ae**sin* 0
L_=he™ _ 9 Licote X
00 o0
S Y (0,0) =L_ Y, (6,9)

=B'e™ —i+ icotei e*sin* o
0 o0

=B'e (- 4sin®0cos 6 — 4cot Bsin* 0"

=B'e ™ (~4sin®0cos 0 — 4sin® O cos O Jp**

=Bsin®0cosfe® (B=-8B")
Y (0,0) =L_Y,;5(0,0)

=Ce™ —i+icot6i sin® 0cos e
00 o0

=Ce™(sin“ 0 —3sin? 0 cos® 0 —3cot Osin® Ocos 0 ) e%
=Ce™(sin“ 0 —3sin® 0cos® 0 —3cos’ Osin’ 0 ) ™
—Ce®(sin* 0 —6sin’0cos’ 0 )
=Ce”[sin* 0 -6sin® O(1—sin? 0)]
=Ce?[7sin*0—6sin20]
Yau(0,0) =L Y, (6,9)

:D'e“"’[—iﬂcoteij 6% [7sin* 0 —6sin? 0]

00 o0

=D'e [~ 28sin®0.cos 0 +12sin Ocos 6 — 2cot 6(7sin* 0 — 6sin2 6| e
—D'e [ 28sin® 0cos 0 +12sin 0 cos 0 — 14 cos Osin® 0 +12sin O cos 0] e
=D'e*(-425in°® 0 cos 0 + 24sin Hcos 0)

= De"(4sin cos 0 — 7sin® 0.cos 0) (D=6D")



Y (6,0) =L_ Y, (0,9)
—Ee - yicotod e"(4sin0cos0 - 7sin® 0cos0)
0 o6

=Ee™|(- 4cos 0+ 4sin® 0+ 21sin” O cos” O — 7sin* 0)— (4sin Ocosd — 7sin® O cos)cot 0] e*
—Ee™*[-4cos? 0+4sin® 0+ 21sin® 0cos® 0 — 7sin* 0 — 4cos? 0+ 7sin” Ocos? 0]

— E(-8cos? 0+ 4sin” 0+ 28sin® Ocos? 0 — 7sin* 0)

= E[— 8(1—sin”0) + 4sin’ 0+ 28sin” (1 —sin’ 0) — 7sin* e]

—E[-8+8sin? 0+ 4sin? 0+ 28sin 0 — 28sin* 0 — 7sin* 0

~E[-8+40sin? 0 —35sin* 0]



