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B.Sc. (Pass Course) 6th Semester
Examination, December-2022
PHYSICS
Paper-PHY-601
Atomic Molecular And Laser Physics

e allowed : 3 hours] [Maximum marks : 45

Attempt five questions in all, selecting at least one
guestion from each unit. All questions carry equal
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(@) Derive the expression for spin-orbit interaction

energy for asingle valence electron system. 7

(®) Explain multiplicity of term. 2
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Explain LS and jj coupling. Derive an expression for
interaction energy in case of jj coupling. 9
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3. (a)
4. (a)
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5. (a)
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Distinguish between normal, anomalous Zeeman
effect and Paschen back effect. Find the expression

for the energy shift in Paschen back effect for one
valence electron system. 2
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Obtain an expression for the rotational energy level
of a diatomic molecule and show that energy levels
are equally spaced. 7
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Define stable electronic states of a diatorr%c

molecule.
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Explain the origin of Stokes and anti Stokes lines

in .Raman spectrum. Why are the anti Stokes lines
fainter than Stokes lines. . 6
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What is an anharmonic oscillator and how does it
differ in consequences from a harmonic oscillator
model of a diatomic molecule? 3
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What are the main features of‘ a Laser? Why is
Coherence and directionality considered to be the

main aspect that distinguishes Laser from other
sources of light. » = 6
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How is momentum transfer due to exchange of
energy between an atom of the active medium and

the external field causing stimulated emission and
absorption. 3
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%) Discuss with neat diagram' the principle, construction
and working of a ruby laser. List the important
applications of ruby laser. | 9
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8. (a)

What is a semi Conductor junction laser? Explain
by taking an example of a typical p-n junction
laser. 5
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(b) ~Why is Hp mlxed Wlth Ne W1th a5 to 10 times

higher partial pressure than Ne to achieve laser
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State the prmmple of I-Iolography : 2
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Note : Attempt any five questions in all, selecting at lcast
one question from each unit.
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1. Describe the principle, construction and working of
"' Bain-bridge and Jordan’s mass spectrograph. How is

nuclear mass determined by using this spectrograph ?
9
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p (a) Explain the term packing fraction. What is the
difference in mass defect and packmn fraction. 7
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(b) Define Impact Parameter.
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3. Describe in brief : , 9
(i) Photoelectric effect
(ii) Compton effect
~ (iii) Pair production
Ay § quie ifei
() S faga aed |
(i) ST T4 | | .
(i) T A &
4. (a). Definethe rarige Straggling and maximum range
- for electrons durmg interaction through matter.
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| '(b): 'vl,Deﬁne Gleger-Nuttal Law. 2
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5.. (a) Explam how neutrlno hypothe51s explains the

process of B- decay | 5
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Compare the radiation loss with ionisation loss for
1 MeV B-particles in Aluminium. Atomic number
of Alis 13. 4
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6. WhatisaNuclear fission reactor ? Discuss its principle

construction-and working. Give its applications also.

9
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7. (a) Whatarethe mainadvantages and limitations of a
Cyclotron ? 5
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(b) Givethe three properties of nuclear radiations used
in detection instruments. 3
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8. (a) Givethe principle, construction, working and uses

of ionisation chamber. 7
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(b) Define Dead time in a G.M. Counter. 2
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