Optics Homework 9: Due Tues 2/12/08

Dr. Colton, Winter 2008

8 total points
1. P&W R23 (pg 116). It turns out that in our brief class discussion in class (back on Feb 1) about second harmonic generation, both viewpoints were correct:  I was correct, in that a nonlinear crystal must be used (where the polarization is not just proportional to E, but also depends on E2, E3, etc.), and the student who brought up this concept (sorry, don’t remember who it was) was correct that birefringent crystal effects also are important. This problem is about a birefringent crystal’s ability to help with “phase matching”.
2. Suppose you have a crystal with index of refraction tensor 
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. Use Fresnel’s equation to determine what the two indices of refraction are for a k-vector in the crystal along the 
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 direction. Do this either via a computer program such as Mathematica to solve the equation directly, or via the quadratic equation for n2 that is given in the textbook.
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