Problem 8.36 A 50-MHz right-hand circularly polarized plane wave with an
electric field modulus of 30 V/m is normally incident in air upon a dielectric medium
with & = 9 and occupying the region defined b O.
(a) Write an expression for the electric field phasor of the incident wavendivat
the field is a positive maximum at= 0 andt = 0.
(b) Calculate the reflection and transmission coefficients.

(c) Write expressions for the electric field phasors of the reflected wave, the
transmitted wave, and the total field in the regms 0.

(d) Determine the percentages of the incident average power reflected by the
boundary and transmitted into the second medium.
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ki = rad/m

From (7.57), RHC wave traveling itz direction:

A

Ei = ao()?-i-?e_j"/z)e’jklz = ao()'z — Jy)e*jklz
E'(zt) =Re [E'ej“"}
= Re [ao(f(ej(wt—klz) erej(wt—klz—n/z))]

= Xapcog wt — ky2) +yagcog wt —kiz—11/2)
= Xapcog wt — ky2) + Y ag sin(wt — k12)

IE'| = [aBco(wt — kyz) + @@sir?(wt — ky2)] 2 = ag = 30 V/m.
Hence, '
E =30(x0— jyo)e ™3 (v/m).
(b)
No 120m
=no=120m (Q), =90 = a0 (Q).
Nni=no (Q) n2 N /o Q)

_N2—m  40m—120m
T np+n1 A0m+120m
T=14=1-05=0.5.
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E' = ag(x— j§)el
= —0.5%x 30(Xx — j§)elk?
= —15(%— j9)el™@?  (v/m).

E' = rag(x - j§)e I
=15(%— j§)e /™ (Vim).

Ei—E +E
= 30(%— j§)e ™3 —15(%— j§)e"/?
= 15(% — jy)[2e7 1™/ — el ™/3]  (VIm).

(d)
% of reflected powet= 100x |I'|> = 100x (0.5)% = 25%
% of transmitted power: 100721 — 100 (0.5)2 x 120T _ 2504
na 40m




