Problem 1: (40 Points)

An optical beam with 600 nm wavelength, propagating in 2k glass
air, is normally incident at the boundary of an infinitely
thick glaSS substrate (Sr-glass = 2.25, Mr-glass = 1, Oglass = O).

a) Determine the portion of the reflected optical power

from the air-glass interface. '

b) If the glass substrate is coated with a dielectric coating
(as shown in the figure below), would it be possible to

13 .S select the dielectrie-permittivity and thickness such that RIS E /
64% of the incident optical power reflects back to air T~ ] dielectric

air coatmg glass
from the air-dielectric interface? If yes, determine the : :

dietectriTpemmERAty and thickness, o
73 !

¢) Determine the portion of the reflected optical power ~ 7°
from the interface if the glass substrate is coated with a
100 nm thick metal layer (Gmetas —> o).

l- Jil’—'gb\s) -5

- m—m— el ’0.1

0\) r = \1 r\c(.al"s’ - '+ ,.5
whondt Powe = |7 = 004

b :jﬁ-;jf .’;7_?_____= ”°
) "o Vor Jos nﬂt'@m .S

Nin= nd N + J 1d tonpol
Na +) "y 4on FJ
,1’{ 'lbuﬂl.rtom(M
 Ma gt l
Ny Nt 3% tonpet
Not+) i tnpih

J
3
4+
(<]
(

Simphty i i
} {"g 5 expresien

=5 5 e 0099/ +Jo.5‘7?—f0-n{54
0-4SY +J°'7'f' .t,de
Wornt ll'\lf— 0.b4




o

Portion oj nW

Paw@\’ A

glesss

= -
R REL
= |



rt) 4

{
el AN At mgle ~ Y

\ !
Problem 2: (20 Points) T s ~ & pnSeYy o~ (f

A linearly polarized wave is incident on a prism, and it exits as shown in figure. The dielectric
constant of the prism is 2.25, find the ratio of the exited average power density S, to that of the
incident 5.
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Problem 3: (40 Points)

A 6 MHz, x-polarlzed electromagnetic wave with average power density of 1 W/m? propagates

. 3

along k =— y + > Z in air. The wave is incident at the water-air boundary at z =0 (x,_

= 80, O, er =4 S/m).
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a) Determine the propagation constant, attenuation ¢onstant, intrinsic impedance, and phase

velocity of the wave in water.
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b) Is the polarization of the incident wave TE or TM? What is the incident angle?
Bl E’SS ‘ Write the phasor expressions for electric field and magnetic fields of the incident and
Lt~ reflected waves in the air and transmitted wave into water. :

[©
d) Determine the average power density and polarization of the transmitted wave into water.  § + f'
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