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Problems with Azimuthal Symmetry {4822
ODU

D (r,0)= Z[Ar + B }P (cos@)
Potential Inside Hemlsphere Problem
D (a,0) = i 4,a'P, (cos6)

21 +17%

4, = J®(a )P, (cos8)d cosf

11

CD(r,H):V{%(%)E(cos@)—g(ng (cos@)+—6(;j P (cos&)+..l

outside replace (r/ a)l — (a/ r)l+1
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Potential Known on Axis Wy
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P (1)=1, let symmetry axis be z-axis

D (z = r) = i [Alrl + Blr_(l“)] —> O (r,6’) = i [Alrl + Blr_(m)]Pl (COSH)
[=0 [=0

®(z=r)=V|1- rroa |yl jsLtael 34 154
rr?+ a? r’ 2% 8rt 48 r°
Vo j1(2j—1/2)F(j—1/2)(aj2j
- 1 had
\/;JZI( ) . -

Jj !

— ®(r,0)= \/*Z( )“(2] 1/2)]_1;(j_1/2)(%j2j}31(0059)

_ VB(KJ P (COSH)—%(%T P (cos@)+%(7j6 P (cosH)+--1

r

Eqn. 2.27!
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Potential for point charge ~ \\¥2?
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put X' on z-axis

E : — = i [Alrl + Blr_(”l)]Pl (cos@)
X=X 1=0
1 1 1

_ — — for =0
\/r2+r'2—2rr'0089 r—r' ”>(1_’”</”>)

/
l &
‘Z%H

.4, =B,=1and

[
- LZ ( j P, (cosy) y angle between
7‘> 1=0 I”
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Potential for a Charged Ring

* Ring radius a displaced up by b
1

W
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O(z=r)= 2 _ 42 4 p2

(Z r) 47750 \/r +c® —2crcosa ’ “
r>c
(D(Z:r)_47zg Z; '

0 =

r<c a T
(D(Z:r)_él-ﬂ'gozo ol b
CD(F’Q)_MMO,Z.O:‘);/; P, (cosa )P, (cos@) l

r. 1s the smaller of » and ¢ and r, is the larger
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Associated Legendre Functions

« What about m #0

d dP™ m’ .
E{(l—xz) d; }+{l(1+1)—1_x2}131 =0

P ()= (1) (1= )" 4 p ()= C (1o 0)

note ‘m‘< [ > m=-[,-[+1,---,[-1,1

P (x)= (-1 U2 o )

(l + m )!
orthogonality (note m the same)

p 2 (l—m)!
P ()P (x)dx = 5.
_jl ()R (x)dx 201 (I+m) "
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Spherical Harmonics

20+1(l-m)! i
i (9’¢):\/ 4n El+m§!PI (cos@)e™

Yiw(0.¢)=(=1)" Y, (6,4)

orthonormal on sphere

27

| dg|sinodoy;, (0.4)Y,, (0.4)=05,5,,
0

0
completeness

S S Y (8.4)Y,,(0.6") =5 (¢ - ¢')5 (cos —cos )

[=0 m=-1
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