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Answer the following question: .

0.1) Write a short note on each of he following:

a. Optical Anisotropy
b. Birefringent Optical Devices
c. Liquid Crystal Displays
d. Electro-Optic Effects
e. Acousto-Optic Modulator

Q.2) A light ray travelling in the guid must interfere
constructively with itself to propagat successfully.
Otherwise destructive interference. ill destroy the
wave.E is parallel to x. (Ai an ki are the
wavelength and the propagation onstant inside
the core medium ni i.e. Ai = A/ni )
a) Prove that only certain angles ar allowed. Each
allowed angle represents a mode f propagation;
i.e. prove the following equatio (waveguide
condition):

[
27Tni (2a)] .

A cos8m - CfJm .

b) Consider the two parallel rays t nd 2 in Figure
2. Show that when they meet at eta distance y
above the guide center, the phase d fference is
0m = k12(a - y) cos 8m - <Pm [10 Marks]

[20 Marks]

0.3) A light wave with a free spac wavelength of 890 nm (free space wavelength) that is
propagating in GaAs becomes incid nt on AIGaAs. The refractive index of GaAs is 3.60, that
of AIGaAs is 3.30.

(a) Consider normal incidence. Wh t are the reflection and transmission coefficients? (From
GaAs into AIGaAs)

(b) What is the Brewster angle (the polarization angle 8p) and the critical angle (8c) for total
internal reflection for the wave in (a ; the wave that is traveling in GaAs and incident on the
GaAs/AIGaAs interface.
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Q.4) Consider a Rutile (Ti02) Wollas on prism (with ne=2.903 and no=2.616) shown:

(c) What is the reflection coefficier.t and the phase change in the reflected wave when the
angle of incidence 8i = 79°?

(d) What is the penetration depth of he evanescent wave into medium 2 when 8i = 79° and
when 8i = 89°? What is your conclus on? [10 Marks]

Optic axis

~

a. Draw clearly and identify th directions of orthogonally polarized waves travelling
through the prisms (A and B)

b. Redraw (a) for a Tourmaline ollaston Prism (with ne=1.638 and no=1.669)

c. Redraw (a) if the Prism A an B exchange their Places

d. If we replace Prism A by a rism identical to B (i.e has the same optical axis), Draw
clearly and identify the direc ions of orthogonally Polarized waves travelling through
the prisms.

e. If we replace Prism B by
Calculate length L such tha
between the two orthoqonall
Describe the polarization of
E01 = 2E02

prism identical to A (i.e. has the same optical axis),
for a ray with wavelength A = 633 nm the phase shift
polarized waves travelling through the prism equal to ~ .

4
he outgoing ray after passing through the two prisms if

[10 Marks]

Q.5) Suppose that we write the Ex a d Ey components of light wave generally as:

x = Exocos(wt - kz)

Ey = Eyocos(wt - kz + <p)

a) Show that at any instant Ex and y satisfy the ellipse equation on the Ex vs Ey coordinate
system:

(Ex )2 (Ey 2 (Ex) (Ey ) . 2- + _. - 2 - - cos(<p) = SIn (<p)
Exo Eyo Exo Eyo

b) Sketch schematically what this lIipse looks like assuming Exo = 2Eyo. When would this
ellipse form:
i) Ellipse with its major axis on the x axis

ii) A Linear polarized light at 45°
iii) Right circular polarized light
iv) Left circular polarized Light [10 Marks]
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