
The ac Conductivity of a metal

Consider incident electromagnetic fields of the form:
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The equation of motion for the momentum per electron is:
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Seek a steady state solution of the form

( ) ( )( )tiet ωω −= pRep

From this derive an expression for the ac conductivity of a metal.

Solution:

Replacing all terms in (1) we have:
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Thus the current density j is given by:
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