Opti 501 Solutions 11

Problem 7.61)
a) For the transmitted beam, the continuity of k, yields k,(ct) = k,(cl) = (w/c)nysin . Also, the

~

E-field amplitude immediately beneath the interface will be E gt) = TSES(D y. Thus,

K©® =k.x+ k;t)ﬁ = (w/c)[ngsin6 % — J(n +ix)2 —n2sin2 0 2]
EO@r, o) = r,EY exp[i(k® - r — wt)] .

The square root must be chosen such that the imaginary part of két) 1s negative, so that the
field amplitude will decay exponentially as z - —oo.

From Maxwell’s 3 equation: VX E = —dB/0dt - k® x TSES) = yOwH(()t)

- Hgt) =75 nysino % — J(n +ik)2 —n2sin2 9 2| x TSES(D?

= Z; 1, EQ [ (n + iK)? — nZsin? 6 % + ng sin 6 2]
Consequently, HY(r,t) = H gt) exp[i(k® - 1 — wt)].
b) (S(r,t)) = %Re{E(r,t) X H* (r,t)}
= %Re {TSES(D expli(kyx + kgt)z)] y

: *
x Zy1rtEr® [\/(n +ik)?2 —n3sin26 X+ ngsinf 2] exp[—i(k,x + k;(t)z)]}

= 1/220_1|‘L'SES® |2[n0 sin@ % — Rey/(n + ik)? — n2 sin? 6 2] exp{—2Im[kP]z}-

As pointed out earlier, Im[kgt)] is negative and, therefore, (S(r,t)) decays exponentially as
Z > —o00,




