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Problem 1 (70 points) D
A 1 GHz linearly polarized uniform plane wave is propagating inside a semi-infinite dielectric
medium with a relative pcnnittévity of 16, relative permeability of 1, and conductivityof 1)
v =4 w .'«\
@ Assuming that the wave is normally incident on the interface between the dielectric and
air at x = 0, determine th rtiop’of the power that is transmitted from the dielectric to
air and the portion of the power that is reflected back inside the dielectric,
Desigryayoating layer (determine the thickness and relative permittivity of the coating) at
the interface between air and the dielectric medium to @Jaﬁsmitted power
from dielectric to air for the wave discussed in part (a).
¢) Determine the portion of the power that is transmitted from the dielectric to air for the
_ design in part (b).
d) Design a coating la
the interface betwe
from dielectric to

b)

yer (determine the thickness and relative pe
en air and the dielectric medium to
air for the wave discussed in part (a).

€) Determine the portion of the power that is transmitted from the dielectric to air for the
design in part (d).

f) Ifthe incident wave has an oblique incidence at the air-dielectric interface, determine the
incidence angle(s) and polariza

tion of the incident wave to @aximizexhe transmitted
power from dielectric to air.
g) Determine the portion of the

rmittivity of the coating) at
¢ the transmitted power

power that is transmitted from the dielectric to air for the * ~#~ s
design in part (f). ; 2 \9,
h) For the wave polarization determined in part (f), determine the incident angle(s) that Lo .
mifiimize¥he franSmitted power from dielectric to air, _é..rﬁ_v), Rx
i) Determine the portion of the power that is transmitted from the dielectric to ajr forthe ¥ .
¥ 4 - o L4 by
d e design in part (h). Sons = _LE_E-\ Gof = .E;;‘T
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Problem 2 (30 points) x1°'7 " = ;""-%‘;"l? zx %7
| | Lafoo ofs Jretl, s
dA nght-hand c:rculazrl?f polarized plane wave with an 800 nm wavclength and an average power
ensity on 1 kW/m® is propagatingin +x dircction=in a nonmagnetic medium with a relative

permittivity of 2.56 and conductivity of TS7m, ey
se=357, b2\
(a) Dctcr‘minc the propagation constant, attenuation constant, intrinsic impedance, and phase
':El_(_)_ggy_,ofthc wave propagating in this medium.
(b) ertc expressions for the electric ficld and magnetic ficld phasors.
(c) Write time-domain electric field and magnetic ficld.
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