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Chapter 4: Multipoles and Dielectrics
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Dipole Moment; Quadrupole Moment
1 15 ( )22 11 12 22
1 15 2

12 2
1 15

q Q iQ Q
π

= − −

( )21 13 23
1 15
3 8

1 5

q Q iQ
π

= − −

( )

20 33

*

1 5
2 4

1 m

q Q

q q
π

=

( )
( )

,

3

1l m lmq q

p x x d xρ
− = −

′ ′ ′= ∫
r r r

( ) ( )

( )

2 33

1 1

ij i j ij

i j

Q x x r x d x

x xq p x

δ ρ′ ′ ′ ′ ′= −

⎡ ⎤⋅

∫

∑

r

r r

Physics 604 Electromagnetic Theory I

( ) 3 5
,0

1 1
4 2

i j
ij

i j

x xq p xx Q
r r rπε

⎡ ⎤
Φ = + + +⎢ ⎥

⎣ ⎦
∑r

L



Dipole Field
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for a dipole in the  direction
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Real Distribution
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Modified Field
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Work/Energy
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For two dipoles
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Ponderable Media
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