Bryan Berns

ECE 440
L-12
In this problem we have longitudinal invariance, so there will be no necessary ‘z’ components to our answer.  
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We will consider the function to be even about ‘phi’=0 so an f(phi) that’s even like cos(phi) will satisfy our solution, eliminating the need for sin(phi). Also, our solution would be infinite at r = 0 if B is nonzero so we will consider B=0:
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To solve for the constant, we can multiply by a factor to setup an orthogonality relation:
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The integral on the right hand side only evaluates to nonzero when k = n:
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Our integral only has values for a selected range:
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Substituting in the original:
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By inspection, only the odd terms will sum and the signs of the remaining terms will alternate so this further reduces to the following: 

[image: image7.wmf](

)

(

)

(

)

å

=

-

-

÷

ø

ö

ç

è

æ

=

F

odd

k

k

k

k

k

a

r

V

r

f

p

f

cos

1

1

2

,

2

1


Oddly, this gives values at V/2 and –V/2 and opposite angles of phi.  So we’ll add a constant to fix this up:
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