Q8 -- anisotropic medium
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8. Electricity and Magnetism (Fall 2005)

An anisotropic medium has a tensor conductivity given by

where o and o are real and independent of frequency. The symbol L refers to the (X,¥) direction and the symbol
|| to the Z direction in a Cartesian coordinate system.

(a) Find the dispersion relation k = k(w) for an electromagnetic wave with O-mode (ordinary mode) polarization
with the k vector along X.

(b) Write an expression for the damping decrement k; = Im k in the limit of high frequency.

(c) If the amplitude of the electric field is Ey at = 0, find the time-avaraged power per unit volume delivered to
this medium at the location > 0. (No need to write down k; explicitly.)
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