Problem 8.3 A plane wave traveling in a medium with, = 9 is normally incident
upon a second medium with), = 4. Both media are made of nonmagnetic, non-
conducting materials. If the magnetic field of the incident plane wave is giyen b

H' =22cog2mx 10°t —ky) (A/m).

(a) Obtain time-domain expressions for the electric and magnetic fields in each of
the two media.

(b) Determine the average power densities of the incident, reflected, and
transmitted waves.

Solution:
(a) In medium 1,

U= = 3:10° 1 108 (mis)
vV & \/§
w 2mx10°
H' = 22cog2mx 10°t — 20my)  (A/m),
no 377
= =2 - 12567Q,
m Ve 3
No 377
= =>"-1885Q,
2 VEr, 2

E' = —%2n;cog2mx 10°t — 20my)
= —%25134c0$2mx 10°t — 20my)  (V/m),

r_M2—m _1885-12567
" n2+np 1885412567
T=1+T =12,
E' = —%25134x 0.2cog 27 x 10°t + 207my)

= —%50.27 co§2mrx 10°t + 20my)  (V/m),

. 90.27

H' =2 cog 21 x 10°t 4 20my)

m
= —20.4cog2mmx 10°%t +20my)  (A/m),

E;=E +E
= —%[25.134co%$27T x 10°t — 2071y) +50.27 cog27T x 10°t + 207y)]  (V/m),



Hi;=H'+H" = 2[2cog2m x 10°t — 20my) — 0.4 cog 2 x 10° + 20my)]  (A/m).

In medium 2,
ko = \/%kl = \/gx 20 = %T (rad/m)
E,=E'= >"<25134rcos(2n>< 10%t — 403:1y>

— 230161 cos<2n>< 10% — 403"y> (V/m),

161 4
Ho=H'= 230’7 6 cos<2n>< 10°%t — (;ny)
2

= 21.6cos(2n>< 10t — 40\,?/) (A/m).

(b)
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