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1. Consider a uniaxial crystal with an optical axis at 6, from the z-axis in the x-z plane.

(a) Write an expression for n, in this crystal in terms of n,, n, and 6,7

(b) What would be the possible range for the index of refraction seen by a wave propagating along
the optical axis? What polarization direction is required for the max and min values?

(¢c) What would be the possible range for the index of refraction seen by a wave propagating in a
direction orthogonal to the optical axis in the x-z plane? What polarization direction is required
for the max and min values?

2. A high reflective dielectric stack mirror designed for operation at 1064 nm at normal incidence
has 20 alternating A\/4 layers of high index (n, = 2.8) and low index (n, = 1.4) material (10
layers of each material). This optic is used in an experiment that employs frequency doubling, such
that there is also a wave at 532 nm incident on the optic. You may find the fourier series for a
square wave with wavelength 2L with f(0 < z < [) = 1 and f(Il < < 2) = —1 useful it is
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(a) What are the matrix elements for the unit cell of this structure as seen by the 532 nm wave?

(b) Sketch w vs. K and identify the portions of the graph relevant to the 1064 nm beam and the
532 nm beam, and describe in words what this graph says about the behavior of the optic for
each of these beams.

(c) What is the reflectivity of the structure at 532 nm?



