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5. A linearly-polarized harmonic (e™**) plane electromagnetic wave trav-

eling

to the right in a homogeneous dielectric medium described by

a real dielectric constant e;, strikes a second homogeneous dielectric
material described by another real dielectric constant e; > ¢€; (see the
figure). Assume that both materials have no magnetic susceptibility,
xm = 0, and that the incidence angle is 0° (1.e., the wave is traveling
perpendicular to the junction). Assume the incoming wave is polarized
in the Z direction and that its electric field amplitude is Ep, i.e., assume
the incoming electric field is the real part of

(a)

(b)

E = Eye't=vt g,

[2 pts] Give the direction of the magnetic induction B associated
with the above incoming wave and give its amplitude By as a
function of Ey. Also give k as a function of w.

[2 pts] Give similar expressions for E and B of the reflected and
transmitted waves. Use Ej and Ej for the respective electric field
amplitudes of the reflected and transmitted waves.

[3 pts] Apply the boundary conditions at the junction/interface
between the dielectrics to the incoming, reflected, and transmit-
ted wave to compute Ej and Ej as functions of Ey and the two
dielectric constants ¢; and es.

[3 pts] Evaluate the reflection and transmission coefficients, R and
T, for above waves. Recall that R and T are computed from ratios
of time averaged Poynting vectors which are defined by

S=ExH, (ST)

S=—E xH. (Gaussian)
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