C. Skin Depth

Suppose we have a plane wave. It comes from the —z direction and reaches a large
conductor surface at z = 0. Qutside of a conductor: E = Ege~**g, at z = (.

Assume the wave inside the conductor has the form
E — Euei(kz—wt]

where k iz an unknown constant. Reecall

for the waves of the above type, we find from the diffusion equation

(ék]zf = —iwp,crf — kK =iwpo = wpoe?’

k=xe? /opo = £(1+1) ,'_“']f;g

Choose “+7 sign to allow the electric field to damp (to “propagate”) in the +z direction.
Separate the real and imaginary parts of k:
who

k=ks+ik_, ke=k_= T
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E’ — Eue—k_zei(k,z—wﬂ (1:]
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