The ac Conductivity of a metal
Consider incident electromagnetic fields of the form:

E(1)= RelE(@)e™)

The equation of motion for the momentum per electron is:

d__P_ee )
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Seek a steady state solution of the form

p(t) = Re(p(w)e™)
From this derive an expression for the ac conductivity of a metal.

Solution:

Replacing all terms in (1) we have:

-iwp(w)= - - e (w)

giving p(a)) = % i

Thus the current densitys given by:

i = _nr(:lp _ nleZE_(Q ):a(a))E
m T I
Therefore
o(w)= % with g, = net



