Problem 8.30 A perpendicularly polarized wave in air is obliquely incident upon
a planar glass-air interface at an incidence angle ¢t 30he wave frequency is
600 THz (1 THz= 10'2 Hz), which corresponds to green light, and the index of
refraction of the glass is 1.6. If the electric field amplitude of the incident wave is 50
V/m, determine

(a) the reflection and transmission coefficients, and

(b) the instantaneous expressions EbandH in the glass medium.

Solution:
(a) For nonmagnetic material$gz/€1) = (nz/n)%.  Using this relation in Eq.
(8.60) gives

cosh; — \/(nz/nl)2 —sin’®,  cos30 — \/(1.6)2— sin? 30°

L= - =027,
cosd; + \/(nz/nl)2 —sing;  cos30 + \/(1.6)2— sin? 30°
T,=14+7, =1-0.27=0.73.
(b) In the glass medium,
. sing  sin30
SinG; = n - 16 0.31,
or6; = 18.271°.
K2 no 120m
n2 & 16 5m 3562 (Q),
w 2mf 2nfn 2mx 600x 10*2 x 1.6
TR c 310 6.41x 10° rad/m

E) = 1,E)=0.73x50= 36.5 V/m.
From Eqgs. (8.49c) and (8.49d),

EtJ_ _ )7E(t)e—jkz(xsin9t+zcoset)7

t
I:|tJ_ = (—)A(COSGt + 2Sin9t) Ee—jkz(xsin6t+zcoset)7
N2

and the corresponding instantaneous expressions are:

E' (x,zt) = ¥36.5cogwt — koxsind; — kpzcosdy)  (V/m),
HtL(x, Z,t) = (—XCc0sB; — 2c0osH;)0.16 cogwt — koxsind; — kpzcosB;)  (A/m),

with w = 21 x 10'° rad/s andk, = 6.411x 10° rad/m.



