Problem 8.4 A 200-MHz, left-hand circularly polarized plane wave with an electric
field modulus of 5 V/m is normally incident in air upon a dielectric medium with
& =4, and occupies the region defineday 0.
(a) Write an expression for the electric field phasor of the incident wavengivat
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.

Solution:
(@
w  2mx2x10®  4m
K= — =222 22 78
1=C = 3>< 108 3 rad/m
o= =2/, = 4"f ——rad/m
P2
LHC wave:

E' = ao(X+§e?)e 1 = a(x + j§)e 1,
E'(z,t) = Xap cog wt — kz) — Yag sin(wt — kz),
E'| = [a3 cod(wt — kz) + a3 sirf(wt —kz)|Y2 =ap=5 (V/m).
Hence, - '
E' =5(%+ j9)e 14%/3  (vim).
(b)

I’]]_:f]ozlzor[ (Q), nzz\r}%:r’ZOZGON (Q)
Equations (8.8a) and (8.9) give

_MN2—n_60m—120m 60 _ 1 r—l+l‘—g

T np+n1  60m+120m 180 @ 3’ - 37

(©)

BT = 51 (R j§)eiaz — —2()“(+ i9)ei43  (vim),

~ e 10
E'=51(X+ j§)e kz = —

5 (X+[§)e o3 (vim),



E;=E +E =5%+j9) [e‘i“"z/e’ ;ei“”z/ﬂ (V/m).

(d)

1
% of reflected powes= 100x |I'|? = %) =1111%

2
% of transmitted power 100 x \r|221 =100x <§> X %T = 88.89%
2




