7.28 In a nonmagnetic, lossy, dielectric medium, a 300-MHz plane wave is
characterized by the magnetic field phasor

H=(x—jd4z2)e Pe 7  (A/m)
Obtain time-domain expressions for the electric and magnetic field vectors.

Solution: B o
E=-nkxH.

To find 7, we need €’ and €”. From the given expression for H,

a=2 (Np/m),
B=9 (rad/m).

Also, we are given than f = 300 MHz = 3 x 10% Hz. From (7.65a),
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whose solution gives
g =1.95.
Similarly, from Eq. (7.65b),
208 = w*ue’,
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which gives

' =0.91.

~1/2
Mo ( ,0.91) 377 . 12.6°
- 1= = == (0.93+ j0.21) = 256.9¢/126.
v 1.95

Hence,
E = —256.9¢/2%§x (% — j4z)e e /¥
= (R j4+12)256.9¢ e /126



= (R4e7™/% 4+ 2)256.9¢ 2 e 1V el120"
E = Re{Ee/*'}
=%1.03 x 10°¢ ¥ cos(wr — 9y + 102.6°)
+12256.9¢ ® cos(wf —9y+12.6°)  (V/m),
H = Re{He/*'}
= NRe{(R+ jdz)e Ve P/}

= %e 2 cos(wr — 9y) + 24e ¥ sin(@r — 9y) (A/m).




