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What is the cause of Spiking behaviour

in Ruby laser ?

What is meant by birefringence ? Explain.

Give experimental arrangement of intra-

cavity laser absorption spectroscopy.
2x5=10

Unit I

Discuss gain saturation and amplification
in an inhomogeneously broadened system.
How single mode oscillations occur in
such system ?

What is Lamb dip ? What is its ph-ysical
significance ? 10+5

Write down the rate equations for three
level laser systems. Derive the condition
for threshold pump rate and pump power
with suitable example.

Explain the variation of laser power
around threshold. 10+5

Unit 11

4. With the help of energy level diagram for He-
Ne laser, explain the prominent transitions
occurring in the laser system. Also explain the
following : 15

(a) The role of He in the laser.

(b) How reverse transfer of energy from Ne
to He is controlled ?

(¢) The output power is low.

(d) Why tube diameter is small ?

(¢) The tube ends are kept at Brewster

' window

(f) A dispersive element is used in the cavity.

5. With the help of energy level diagram for Nd
:YAG laser, explain the prominent transitions

occurring in the laser system. Also explain the
following : kS

(a) Give physical properties and laser
structure of Nd :YAG.
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Which splitting of energy levels is
involved in the laser ?

Which optical source is used for pumping
the laser and why ?

It can be used in cw and pulsed mode.
How ?

What are the important applications of
laser ?

How it is advantageous as compared to
Ruby laser ?

Unit 111

Explain Index ellipsoid. How is it
employed to achieve phase matching
condition ?

Discuss how phase matching condition

for interacting waves is considered as

momentum matching condition for

interacting photons. 10+5
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Define Q-Switching. What e e
necessary  conditions for  having
Q-switching 7 Also Deduce expression
for the maximum power from &
Q-switched pulsed laser.

Explain with the help of experiments!
set up the methods for obtaining ()
switching using electro-optic and scousio-

optic shutter. 1045

Unit IV

Write the Maxwell's equations in a non-
lincar dispersion-less and dispersive
medium. What is the source term for EM
radiation in each case ?

Derive the condition for coherence length
for observation of second harmonic
generation. What are the materials which
show SHG ? Give some examples. 8+7
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