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Problem 1:

3 -
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 , 6 = 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 is a
positive maximum at z= 0 and t = 0.

(b) Calculate the reflection and transmission coefficients.

(¢) 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 incident average power reflected by the boundary and
transmitted into the second medium.

7
{ \ =h = W 2AXixXiw’ _ 20R
a) }’lr.wf)mrw’\ Il, '7, DY VI I ff, A Y RTL = 3 }/M/M

Medinm > Ponmeqnetic mediam > s = i =y,

~d
0> _ 0

= ; -
WEs SHXIN X > XK § g5 F7gxim "< | > low-losx meclivm

:> _ﬁﬂr;ﬂw. A, 5 _m__"’ ) 7 5
79 > [ ¥ W =’\>‘6XID Nrfn\,

B WAty = g et - L J5 —i’i’—”);‘—’ﬁ’d>. = 0% Yol

2x 108
_ /Ag& N _ e _ %0
= o T?S oD

L—HC/ wWaye < E—-—’a'f‘”& {%_}_ﬂeJWf& 'Jkni

~ el moohnfug 2 100 my il )
/M, j“d'f < a ‘Fw—s?—h‘w MO at R = g and T=p

> l”‘?’= (79 mV|pa )!3_-_9

Y

? L'= /w(&*ﬂ‘gﬂj)”ﬁ/a i

(b) Rbflmm cofficients ¢ [ = ey o -now,
N>+ N §oh w197, o

WMM%TW wi:ﬁl‘cl‘ur\?ﬁ ¢ T=$=]=-03=0f8



~ jw'ﬂi}f\} s 2})91&2—/3

(9 E'=1mTH+]]e = =UlRT 14 Y .
~ L AT ~  —1oh)07’z—iows
E“‘:mmﬁ‘ﬂﬂjl J - EV‘Q*J’U” J Y-

E-E+E - /wmjm{ﬁ"“’* s L 7%

v veflected prwe = 100 [TV - o0 (00)= B,

L 7( Vramsmirted prwer =Iv‘0l‘El‘—% =100 [p.8) _’;_;"_ﬁﬁ’ =747



Problem 2 61“5 b :/JQTV = .

A ImW/m? parallel-polarized electromagnetic wave is incident from air onto glass at the
Brewster angle. &._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. ' [
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