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First Principles Expansion
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Charged Ring in Sphere
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 yields previous resultb → ∞



Green Function Cylindrical Coords.
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Eigenfunction Expansions
( )

( ) ( )

2

2

2

0   with BCs
4

s x

G

ψ

ψ λψ

δ

∇ =

∇ + =

′ ′∇

r

r r r r( ) ( )
( ) ( ) ( )

( ) ( ) ( )

2

* *

, 4

,
xG x x x x

G x x a x x

x x x

λ λ
λ

πδ

ψ

ψ ψ ψ

′ ′∇ = − −

′ ′=

′ ′

∑r r r r

r r r

( ) ( ) ( ) ( ) ( )

( )
3

4   , 4

1 1 for free space
ik x x

x x x
a x G x x

ed k

λ λ λ
λ

λ

ψ ψ ψ
π π

λ λ
′⋅ −

′ ′= =

=

∑

∫
r r r

r r r

( )

2 2   for free space
2

32,

d k
x x k

G x x
abc

π

π

=
′−

′ = ×

∫r r

r r

( ) ( ) ( ) ( )sin / sin / sin / sin /l x a l x a m y a m y aπ π π π′ ′ ( ) ( )
2 2 2

, , 1
2 2 2

sin / sin /

l m n

n z a l z a
l m n
a b c

π π∞

=

′

+ +
∑

Physics 604 Electromagnetic Theory I

for a box
a b c


