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2D Potential between two planes

I
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* Fundamental Solutions
X =sina x Y =e"’
boundary values imply
®(x,y,z)=) A sin(a,x)e
n=1
2 | :
A = —ICD (x,y=0)sin(nzx/a)dx
da 0
e For uniform voltage V
1 n odd
A =ﬂ{ d)(x,y,z)zﬂ isin(oznx)e“"ny
z7zn |0 n even T oda N
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* Real part and imaginary part of complex analytic functions
must satisfy 2D Laplace equations

(D(X,y):ﬂlm Z ie(imz/a)(xﬂy) :ﬂlm Z /

Summation Trick

7T n odd N T nodd I
In(1+Z)-In(1-2)=2) Zn
n odd
0 (x.y)= 2 im|1n[ 12 142 _1-[2[ +2imZ
V)= 1-7 1-7 1- 2z
o (xy)= tant| SN(7X/8)
V)= sinh(zy/a)

g Thomas Jefferson National Accelerator Facili N
J)effer%on Lab o @ %"‘C‘A

Physics 604 Electromagnetic Theory |



.!effér%on Lab

2D Radial Separation
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1 0 L acpj 1 0D

2 | P AT 2 =0

pop\ " Op) p°0¢

©(p.¢)=R(p)¥(¢)

ﬁi p@ :VZ 1 aij :—V2

Rop\" op Y 0¢°

R(p)=ap”"+bp™"

\P(¢): eiiv¢

v =0

R(p)=a,+byInp ¥(4)=A,+Byg

Thomas Jefferson National Accelerator Facility @ &JSA

Physics 604 Electroma gnetic Theory |



W
ODU

General Solution

CD(p,¢):a0+bolnp+ianp”sin(n¢+an)
n=1

+i b, "sin(ng + S,)

for conducting corners with opening angle S
mr
vV =—

p
Q(p,¢)=V +i a,p”"'’sin(vzg )

~V +a,p"’sin(z¢/ B)
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Fields and Surface Density

ODU
E, (0.¢)= ,6’ p P sin(zgl B)
E¢(p,¢)——i8£(p $)U ﬂ p™ P cos(zg | B)
O'(p)D gOE¢(p;¢:O,IB):_50Lalpﬂ/ﬂ—l

p

points enhance the field, singularity at p — 0
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Chapter 3: 3 D Electrostatics

ODU
« Laplacian separates in spherical coordinates
2 2
10 (ro)s 20 (sin@aﬂj+ 199
r or’ rsin@ o6 06 rsin“@ og¢

®(p.0)= e (0)Q (9)

d2U  UQ d( de UP d%Q

+ neo—
dr* r°sin@ dé do ) r?sin®@ dg¢’

2
r‘sin‘ @ L g lﬁ + 21_ d (sin@d—Pj 1 4d° Q _
U dr Presind dé do Q dg°

Q o« ™™ — m integer

PQ
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Generalized Legendre Equation %22

define another separation constant I (1 +1) to
deal with the radial dependence

ODU

d’u  I(l1+1)
7 2 U =
dr r
2
1 (sin&’d—Pj 1(1+1) - P -0
sin@ dé do sin‘ @

solution for radial dependence
U(r)=Ar"+Br"
let X = cos @ to convert the & equation to the
generalized Legendre equation

} ) O

;X[(l x) } {|(|+1
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