3. Light with wavenumber k and frequency w is incident from vacuum
normally along the z axis on a crystalline-plane parallel plate of thick-
ness d. The crystal is cut so that a plane wave polarized along the z
axis is refracted with index of refraction ng and one polarized along the
y axis is refracted with index of refraction ng.

/(ﬂ)’ [2 pts.] If the incident light is polarized at angle ¢ with respect to
the 2 axis, write the form of the incident wave {using w, ¢, and
space and time coordinates), assuming an incident amplitude of

E;.

/@u/ﬁ/pts] Now write the form of the refracted wave inside the crystal
(using w, 8, ng, ng, and space and time coordinates} assuming that
the refracted wave amplitude is Fr.

}*)/[6 pts.] Find the conditions of 0 and d such that the refracted
wave at d (the opposite side of the plate) is circularly polarized
(either right or left).
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