Opti 501 Solutions

Problem 8)

a) pp=0 — EaVity €b— (CKu/)* = 8 Vita£a— (Ckx/@)” Where ke=(@/C) Vita &, 5in Ogp. Therefore,
82 (Lo Eb— 1o €SI Opp) = &0 (Lo Ea— [aEaSIN" Opp) —> SIN”Opp=(0/11a) (Ea o Eb 1)/ ( E2 — &)
— cos’ Opp=1- sin? Osp=(&al 1a) (Ea tta— Eb b))/ ( &l —&d)

— tan’ Op=(&v/&a) (&a o= Eb fha)/ (Ea fla— Eb Hp).

b) ps=0 — ,ua\/m = ,ub\/,uaga—(Tx/a))2 where k= (w/C) X//E sin@gs. Therefore,
1 (f1p €= Lo &aSIN’ Ops) = 115 (LaEa— HaEaSIN Os) — SN’ Opg= (n/€2) (fha E6— L &a)/ (s’ — v
—  0s°Ops=1—sin’Ggs= (La/ €a) (Ea lta— b 1v)/ (1ts — 1)
— tan’ O =—(1p/ 11a) (Ea o= Eb o)/ (Ea fa— Eb ).

¢) In the above expressions for tan’ Ogp and tan’ Ogs, the second and third terms are identical. As
for the first terms, the signs of &, and , are generally the same, and so are the signs of &, and gp.
Therefore, the signs of tan Ogp and tan® fgs are going to be opposite, that is, if one is positive, the

other will be negative. Since tangent-squared needs to be positive, it will be impossible to have
Brewster’s angles for both p- and s-light.




