14. Electricity and Magnetism (Spring 2006)
A plane, transverse electromagnetic wave of frequency w propagates through a scalar medium whose complex dielectric
coefficient is given by
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where a and b are positive real constants.

(a) What is the electrical conductivity of the medium?

(b) What is the ratio of the magnitude of the material current density to the displacement current density in the
medium?

(c) Find the spatial damping coefficient of this wave (i.e., the imaginary part of k) in the limit of small b.
(d) Find the phase-shift between the electric and magnetic fields in the limit of small b.

(e) Does this €(w) satisfy the required symmetry relation for general dielectric coefficients? Why?
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