
Lecture 8
Section 3.4 Multipole expansion

Systematic expansion of field of a

Iodized charge distribution in

powers of Yr where r is the
distance from the charges
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This is a function VerO
which satisfies Laplace's egu

for r o Therefore it can be

written as
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by separation of variables in spherical

coordinates for some values of
the constants Ae Be

We can determine these constants

by Hooking at 0 0 for r r
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Plugging into Coulombs law

gives
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Since Peccoso is degree e polynomial
can write
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Multipole moments

LI MI Q monopole moment scalar

LI Mi I p dipole moment vector

Mi Qij quadrupole moment Heitor

13 Miik octuple moment tensor

We will for us almost exclusively on

the 2 leading terms monopole a dipole
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I E q a
charges weighted

by their positions

for pointcharges

Dependence on choice of origin In

general the multipole moments change

if you change the origin of your
coordicate system

If you shift origin to new point at in

old coordinate system then a moment

shifts by amount proportional to the lower
moments
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where we have taken FL E i.e put
the Z axis along F Then
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