
FA THE MULTIPOLE EXPANSION

- A way of systematically approximating the potential
produced by a distribution of charge when we're

far enough away that we can ignore some of

the details .
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- In other words : If we're fur enough away from

the charge ,
the complicated integral for V can

be written as a series of progressively smaller

terms .

- This is the "

MULTIPOLE EXPANSION .

" The terms

in the expansion are called
" MULTI POLES

"
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- Start calculating terms
,

until you feel like the

contribution to V from the next term is too

small to care about . Congratulations -  you have

an approximation for the potential ! keep  all terms ?
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Keep just there ? Approximate .

- Notice that individual terms in the multipole
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the combination IF - F 't .

So the multipole expansion

depends on ar choice of origin .



- The '

monopole
' term ( 1=0 ) just tells us how

much the distribution of charge looks like

a point charge AIthe origin
.
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some details of how the charge is spread
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- Let's look @ some examples .

- First
, suppose we have a collection of N pt .
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- Of course , we know the exact  result
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N is large ) might he too tedious if all we need
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- How 'd I get I ? Well
, we said F is just the sun

of all the charges w/ each one  weighted ( multiplied

by ) its positron rector . So thats what I did . But

if you want an integral
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- Second
,

lets consider a sphere of  radius R w/
a surface charge density .

It has azimuthal

symmetry , w/ a -0 that depends only an the

polar angle O .
We'll call the axis of symmetry

the Z - axis
, & put our origin @ the center of

the sphere .
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- The monopole moment  is just got :
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( the e =3 term ) .


