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Problem 1 (40 points) - \Ij
A 10 GHz left-hand circularly polarized wave with an electric field amplitude of 50 mV/m is

propagating in air along the y axis. (o ~ 8.85 X 107** F/m, p, = 4nx 1077 H/m)

a)  Obtain the phasor and time domain expressions for the electric and magnetic fields of
the wave.

b)  Determine the average power density of the wave propagating in air.

¢) Assuming that the wave is normally incident on the surface of an infinitely thick
medium with a relative permittivity of 16 and conductivity of 0.01 S/m, obtain the
phasor and time domain expressions for the electric and magnetic fields of the wave
transmitted from air to this medium.

d) Calculate the average power density of the transmitted wave from air to this medium.

e) Determine the average power density of the wave in this medium after propagating
over a 1 m distance from the air interface.
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Problem 2 (30 points)
cos4n

In order to maximize the efficiency of a Germanium (n = 4) photodetector. a thin layer of coating
covers the photodetector photo-absorbing facet.

a) Determine the optimum refractive index and thickness of the coating layer for a normally

incident optical beam with a 1300 nm wavelengih
Assuming we use the coating layer thickness and refractive index calculated mn part (a)

calculate the portion of the optical power that is transmitted from air to Germanium for a

normally incident optical beam with a 1300 nm wavelength.
Assuming we use the coating layer thickness and refractive index calculated in part (a)

calculate the portion of the optical power that 1s transmitted from air to Germanium for a
nermally incident optical beam with an 800 nim wavelength.
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Problem 3 (30 points)

A 30 GHz, TE-polarized electromagnetic wave is propagating in air with an average power
density of | W/m~. The wave is incident on an infinitely thick dielectric with a relative

permittivity of 4, relative permeability of 1, and conductivity of 0.01 S/m at an incident angle of
45°,

a) Determine the propagation conslant. attenuation constant, intrinsic impedance, and phasc
velocity of the transmitted wave into the dielectric.

b) Determine the average power density of the transmitted wave into the dielectric. What is
the angle of the transmitied wave relative to the air/dielectric interface? Is the
polarization of the transmitted wave into the dielectric TE or TM?
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