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Exercise 1 Brewster-angled crystal

1. Calculate the transfer matrix for a crystal with an angle of incidence 6, (Fig. 1)

FIGURE 1 — Brewster-cut cyrstal

2. Express the optical path £ as a function of the physical thickness ¢ and the refractive
index of the crystal n when the crystal is cut at Brewster angle.

3. Show that in that case the matrices reduce to

Msag.
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Exercise 2 Confocal and concentric cavities

In the lecture, we expressed the equivalent lenght for a Z-shaped cavity as

§

"g’ﬂsag = (E - t) + ﬁ - 7:\jfsag. + 2psag. (la)
L= ((—1) + % — Rigt. + 2ptgt. (1b)
where
B f2/0052 6 R _n 9 5
Psag. = m sag. = It X cOS (2a)
f2cos? 0 R
Prmtgt. = QM Rsag. = o (2b)

and R is the radius of curvature of the two spherical mirrors in the Z-shaped cavity
(Fig. 2).
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FIGURE 2 — Z-cavity and its equivalent as a spherical-spherical cavity

1. show that the angle 6 such that both sagital and tangential equivalent cavities
are simultaneously in a confocal configuration is given by (in the usual case where

L> R)

P e | = N

cont- = nR  \n n3)|  2R(f-L)?

n nd
2. show that to have both cavities in a concentric configuration the angle is given by

e, = \/ tVn” + 1 (2-1) ()

nR n nd

3. compare both angles for the case where L = 1m, and the mirrors have a radius
of curvature of 10 cm. The thickness of the crystal is ¢ = 4 mm and its refractive
index is 1.76.
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