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PHYSICS
PH-501
Quantum and Laser Physics
Time - Three Iowrs Py — ptcarks - 40
Note : Attempt Five questions m all: sclecting 0n¢
Q. No. 1 1S

question from cach Unil.

compulsory. All questions carry equal marks.

1. (a) Decfinc matter waves. 2

‘(b) What conditions a wave function must

satisfy ? 2

(c) What is mcant by penetration depth 71

rT.O0.
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(d) What is the nced of resonance condition
for laser action ? 2
(¢) Which type of pumping is used in He-

Ne Laser ? 1
Unit X

2. (a) What are de Broglie waves ? Give an
expression for de-Broglie wavelength of

a particlc in terms of its Kinetic energy.
4

(b) Derive zecro point energy of. Linear
Harmonic oscillator using Heisenberg's
uncertainty principle. - 4

3. (@) Derive three  dimensional time

independent Schrédinger wave equation.

4

(b) Prove that two eigen functions
corresponding to two different enegy

eigen values are orthogonal to each other.

4



Unit Il
. the coherencC jength of a laser
idth AV = 2500 Hz.

4. D
. e . . .
N 1 fine step potential. Derlve reflection and py G
ra ool . .
S ESmISSlon coefficient for E < Vo using peam having band W
chrédi . .
T rddinger’s—wave—equation. Prove that 4
TR ° v
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5. Def | Uni
1L . . .
~ Do ¢ one dimensional Potential barrier.
eri : . , e qa— : ‘3
- ve reflection and transmission coefficient 8. FExplain PrinciplC, construction and working
& :{Xplam phenomena, of transmission for of He-Ne Lascr with encrgy level diagram. 8
- .
o ’ =
. 9. (: r
(1) What are the  main features of
Unit III semiconductor laser ? Explain its
o nd construction and working. 6
¢. (a) Explain Direclff”‘”“[} ) G o
5 ive some applications of laser in
2

lascCr. )
md\.lstry_

monochromatici’ of
beam Of

(®) Find the jntensity of laser
10 mW and diameter 7.5 min. AsSSume

that the intensity to be uniform throughott

the beam.

3
R

“7. (@ Differentiate between homoegencous and

non-homogencous broadening. Explain

g

natural broadening.
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