Physics 200C


Mid Term Exam 

08-May-06
Dr. Cebra






Name:  _________________

Instructions: Work all parts of each problem (each problem worth 50 points). No notes, calculators, etc. Please write your name on every page – they WILL be separated. Staple additional sheet to their respective problems.
1. According to the Drude model of conductivity, the dielectric susceptibility of a metal is:
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             where p is the plasma frequency and is the collision time.

a. Determine the Reflectivity for an electromagnetic wave with a low frequency ( << 1) with normal incidence to a metallic surface using the Drude susceptibility. (One can determine a complex index of refraction and then use the Fresnel coefficients)
b. Electromagnetic waves penetrate into a metal for a distance called the “skin depth”. Determine the skin depth for a intermediate frequency wave (1<<  << p).

c. Do metals exhibit a Brewster’s Angle? If yes, find the Brewster’s angle: if no, then find the angle of minimum p polarization.
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2. Consider a birefringent material with non-linear Polarization (i.e. (n) nonzero). 
a. Quartz is a birefringent material with an ordinary index of refraction no oriented in the x direction and an extraordinary index of refraction ne oriented in the y direction. For linearly polarized light with frequency  incident from the z direction, for what polarization direction and for what wave plate thickness will a quartz plate act as a quarter wave plate (i.e. the outgoing wave will be circularly polarized)?
b. For a third order nonlinear material, demonstrate that Pnl = (3)E3m and that this will result in the generation of third harmonic waves (3).
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