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9.3 Eigenfunctions of the Orbital Angular Momentum Operators [2andi, 373

TABLE 9.1 The first few normalized spherical harmonics and corresponding associated

Legendre functions®
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2 2Sll] cos
1

P2 = —sin?6

2 ssm

P} =-15sin%0

P32 = 15 sin’ 6 cos @

3
P} =~ sinf(5cos?6 — 1)

1
P;) = E(Scos30 —3cosf)

1
Pil= 3 sin@(5cos20 — 1)
P2 =-%sin20c059
3_1 .3
P3 _ngxn ]

1 .
Y1—l -~ @+ 1) sin! ge—i1¢
20 4x

2041
Ylo = J i P)(cos6)

1
3 .o = zal

m=—l

Y= hm

172
¥o=(= !
0 4

1/2
Yl1 = % (23 ) sinf e'®
. 12
—-[= ]
l 5 (n) cos
172
Yl"1 %( ) sinf e~i¢
15 12
22 = % ( ) sin? § 24
1 1/2
Y21= E( ) sin 6 cos 0 e
1/5 2
= 68—
=2 (”) (3¢cos b
172
Yz_1 % ( ) sinf cos e~i®
2 115 12 -2
2= (5) e
1
Y; =-z (3 ) sin3 6 £3i¢
12
% (1771-) sin? 6 cos @ 29
1
yl=—Z E_ sm0(5 cos2 0 — 1)
Y3 T8\ =w
12
=1 7 (5cos® 8 —3cosh) ‘
3 4\ X i
1(2 S
=1 (7 sm0(5c0529 ~1e~i¢
12
3—2_%(105) sin® @ cos § e~ 29

3 2 3i¢
Y; —§(n) sin” @ e~

3Defining relations for Py(u) and PI (1) are given in Table 9.3. Comparison with other notations
for the spherical harmonics and their related functions may be found in D. Park, Introducnon to the

Quantum Theory, 2d ed., McGraw-Hill, New York, 1974,
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