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Problem 7.70)

a) At the interface of the perfect conductor with the dielectric layer, the tangential E-field must
vanish. Therefore, E,(x,y,z = 0,t) = E; sin(¢,) cos(wyt) = 0, which leads to ¢, = 0 or 7.
In what follows, we shall set ¢, = 0.

0B(r,t) O0E,
5 ( )y——uou(wo);

b) VXE(rt) =-—

— E k, cos(k,z) cos(wyt) = —, % - H(r,t) =— (:fli) y cos(k,z) sin(wyt).

aD(r,t 0H OE(rt
Q) VXH,) = Jreo(r,) + 222 5 — (22) 7 = ge(wp) 2

- (51’;1 ) sin(k;z) sin(wyt) = —gye(wg)woE; sin(k,z) sin(wgt)
- kl = :uogog(wo)wo - k= (wo/c)n(wy).

d) Considering that pfee = 0 and D = ¢,¢E, the first Maxwell equation becomes V - E = 0. We
thus have V-E = 0E,/0x = 0. Similarly, since B = pu,uH, Maxwell’s fourth equation
becomes V- H = 0, which is automatically satisfied given that V- H = dH,,/dy = 0.

0Bt (aEx)A_ oH
at 9z = THo

e) VXE(rt)=—

- Egkg cos(kyz + @) cos(wgt) = —u, a:ty

- H(r,t) =— (52—:;) y cos(koz + @g) sin(wgt).

Substitution for E(r,t) and H(r, t) in Maxwell’s second equation now yields

6D(r t) OHy\ ~ JE(r,t)
- _(6z)x_€° at

V x H(T, t) ]free(r t) +

- (Hoko ) sin(kyz + @g) sin(wgt) = —e,woEq sin(kyz + @) sin(wgt)
— ki =Uogowi — ko= wo/c.
f) At the interface located at z = d, both E, and H,, must be continuous. We thus have

E; sin(k;d) cos(wot) = Ey sin(kyd + @) cos(wyt)
Elkl . — Eoko .
— (u wo) cos(k,d) sin(wyt) = (_uowo) cos(kod + @) sin(wyt)

o

{El sin(k,d) = E, sin(kyd + ¢,) N { tan(k,;d) = n(wy) tan(kyd + @o)
E k, cos(kid) = Epk, cos(kod + o) E\/Ey = sin(kod + @,) / sin(k,d) .

The above equations may now be solved for the values of ¢, and E; /E).
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