Jackson Problem 7.12

B. J. Mattson
1 Part a
Here are the relavent equations:
e Jackson’s eqn 7.58
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Now, taking the time Fourier transforms of the relavent bits (using Jackson’s normal-
ization convention):
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Now, I can use these in the continuity equation.
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I can pull the V and % into the integrals since the integrals are over w, not over space or
time. Then,
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Now, the transform of Ohm’s law is:

J(Z,w) = 0(w)E(Z,w)

And, taking V- of each side,

Plugging 11 and 12 in O:
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Now, this must hold for any p and o, so
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2 Part b

Using the given o(w) and the result from part a,
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Now, in general p(Z,w) # 0, so
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Which is just a quadratic equation in w, so

W= p
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In the approximation, w,7 >> 1, so
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Now, if we consider a plane wave with frequency w,
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Using the w I just found,
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And from this, it is obvious that the amplitude decays with decay constant %, and the

field oscillates with the plasma frequency.



