Problem 8.28 Repeat Problem 8.27 for a wave in air with
H' =92x 1072 /&% (A/m)

incident upon the planar boundary of a dielectric mediam Q) with & = 9.

Solution:

(8) A =92 x 10 2 1(8x+62),

SinceH' is alongy, which is perpendicular to the plane of incidence, the wave is
TM polarized, or equivalently, its electric field vector is parallel polarizeatéllel to
the plane of incidence).

(b) From Eq. (8.65b), the argument of the exponential is

—jki(xsinB +zcosf ) = —j(8x+ 62).

Hence,
kising = 8, kicosf = 6,

from which we determine
1 (8
6 =tan g =5313,

ki = v62+82=10 (rad/m)

Also,
w=uUpk=ck=3x10Fx10=3x10° (rad/s)
(©)
Nni=1nNo= 3779,
Mo No
= = 2 —=12567Q,
N2 e 3
g sine.] . _1[sin5313°]
=sin =sin ~ | ———| =1547,
& [F NG
= N2C0s6 — 10086 _ 030,
N2 C0SB; + N1 COSH;
cos6;
= (14T = 0.44.
T =1+ Gosg = O

In accordance with Egs. (8.65a) to (8.65!63,: 2x1072n, and

E' = (Xcos8 — 2sin6) 2 x 10 2n, e 1&+62 — (3452 26.03) e 1(B+62)



E' is similar toE' except for reversal afcomponents and multiplication of amplitude
by I",. Hence, with"| = —0.30,

E' = Re[E e/ = —(%1.36+ 21.81) cog3 x 10°t — 8x + 62) V/m,
H" =§2x 102" cog3 x 10° — 8x+ 62)
= —90.6 x 10 2cog3 x 10°t — 8x+ 62) A/m.

(d) In medium 2,

ko = ky % — 10v/9 = 30 rad/m

6 =sin* [, /? sine,} =sin ! [; sin 53130} = 1547,
1

and the exponent &' andH' is
— jkao(xsinB; 4 zcos6r) = —j30(xsin1547° 4+ zcos1547°) = —j(8x+28.91z).
Hence,

Et — (XcosB; — zsin6) E(i)r‘le*j(8x+28.9lz)
= (%0.96—20.27)2 x 10 2 x 377x 0.44¢1(8x128917
= (%3.18—20.90) g~ (B+28917)
~ EiT
Ht =V OiH e_J(
Y N2
=92.64x 102 efj(8x+28.912)7
E' = Re{Ele/}
= (%3.18—20.90) cog3 x 10°t — 8x— 28.917) V/m,
H'=92.64x 10 2cog3 x 10° — 8x— 28.91z) A/m.

8x+28.912)
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