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CHAPTER 8 : _ 379
Problem 8.26 A plane wave inair with _ RxX byt ke= 33 k,sh 9'&
—. R | 78
B — §20e~/05H)  (v/m), Ry = = 4=k ¢
is incident upon the planar surface of a dielectric material, with €, = 4, occupying the
half space z > 0. Determine: _
(a) the polarization of the incident wave, CI P
(b) the angle of incidence,
() the time-domain expressions for the reflected clectric and magnetic fields, netes
(d) the time-domain expressions for the transmitted electric and magnetic fields,
and

(e) the average power density carried by the wave in the dielectric medium.

Solution:
(@) E' =§20e~/Cx+42) y/m,
Since E' is along ¥, which is perpendicular to the plane of incidence, the wave is

perpendicularly polarized. . T i x
(b) Frem-Eq—8-48a), the argument of the exponential is -J(ﬁx& £ h?‘ Z—) - (&‘ e

9-2
—ATCrSiTO-sees8y) = —j(3x+42), +kfﬁ ¢
o i -
Hence, _-;L —-J keor
kysin®; =3, kjcos©; =4, E - 91 208
from which we determine that
3 r 2 A
o =2 or  6=3687, Pk "A‘L € €
=~ kb + z
and kl x X he_
=V32+42= — A
ki =1324+42=5 (rad/m). . :35‘1—1—%
_ 72 i
Also, : &X Ei‘
O=uk=ck=3x10x5=15x10° (radss). e
[ei* V&S 3 &F
© t X &
m=ne=377Q,
Mo Tlo
= =—=188.5Q,
T2 el
sin ©; sin36.87°
8, =sin~! [_—l] =sin~} [%] =17.46°,
Ven VA
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_ TMacosB; —njcosB
7 MacosB;+ 1 cosB;
1 =141 =0.59.

—0.41,

In accordance with Eq. (8.49a), and using the relation E{ =T, E},

E = —§8.2¢~ /(%)

H' = (& cos0; +2Zsin ;) -_8}1—% gty
0

where we used the fact that 8; = 6, and the z-direction has been reversed.
E’ = Re[E'e/”] = —§8.2c0s(1.5 x 10°t —3x+4z) (V/m),
H = (£17.44213.06)cos(1.5 x 10°t —3x+4z) (mA/m).

(d) In medium 2,

kz=k1,/g- —5V4=20 (rad/m),

6, = sin~! [, /ﬂsinei] L [1 sin36.87°] =17.46°
5] 2

and the exponent of E' and H' is

—jka(xsinB; +zcosO;) = —j10(xsin 17.46° + zcos 17.46°) = —j(3x+9.54z).

Hence,

E' = §20 x 0.59¢/3x+9:542)
) 20x0.59 e J(3x+9.542)
N2
E' = Re[E'e/™] = §11.8cos(1.5 x 10°% —3x—9.54z) (V/m),

H' = (—Rcos 6, + Zsin 6,

H' = (—%cos17.46° + 2sin 17.46°) 11818-85 cos(1.5 x 10%1 —3x —9.54z)
= (—%59.72+218.78) cos(1.5 x 10°t —3x— 9.54z) (mA/m).
(e

o _IBP_ (1187
¥ 2n, 2x188.5

=036 (W/m?).




