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Problem 1:

A 1 GHz left-hand circularly polarized plane wave with an electric field modulus of 100 mV/m
is normally incident in air upon a nonmagnetic medium with & = 2.25 , ¢ = 10~* S/m and
occupies the region defined by z > 0.

(a) Write an expression for the electric field phasor of the incident wave, given that the field isa
positive maximum at z=0 and t = 0.

(T > A .
(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 region z < 0.

(d) Determine the percentages of the incidentaverage power reflected by the boundary and
transmitted into the second medium. .~
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Problem 2

A lmW/m? parallel-polarized electromagnetic wave is incident from air onto glass at the
Brewster angle. Er_g = 2.25.

a) What is the amplitude of the transmitted electric field? Explain through calculation, how it is

not a violation of the conservation of energy that the transmitted field is different from the
incident field even though no wave is reflected.

b) If the incident wave is a mixture of 30% parallel polarized wave and 70% perpendicular

polarized wave, what portion of the incident power would be transmitted to medium 2?
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Problem 3

An optical beam at a 600 nm wavelength is normally incident on a non-magnetic dielectric slab.
Both sides of the dielectric slab are filled with air. Determine the thickness and refractive index
of the dielectric slab that allow transmission of 75% of the incident optical beam through the slab
Into air,

i

-—

&L

" ! n" L/ ck
i §
> \ 12
of
4o s'°l-L To e s B
., = e tiN tmped 2 o oot S S R el
in w\\, B SERFRT S i :
"4 tJ N, t“vﬂd ; - & /3 = / € = ?
i '{ ; _f))
T_ )11'- no L 'tOw/s'!A - oQ /?a(: §;+ )
;an "7)0 ;’ o /_._,_
’ / B 22X
V82 Ammmision . = 287 el T = oo S
)*’ T = -}J.. T
- R
\ 1-_)': - + N7
7. 4
' A V\ )\ ar *; ’M 3
- S— — — & i b
AT T UE
c’”'
1" -'F—C:— So+ n-lee [V\mj
Y l*J—;JZ—,.*.wFJ N £ wn=o P T
L 2




