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4. (a) Discuss spontaneous and induced emission ‘
Quantum Mechanics-II

of radiation. Derive the relation between

A & B coefficients for transition Time : 3 Hours] [Maximum Marks - 70
probability. 9
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(b) Describe higher order transition. 5

Before answering the question-paper, candidates must

ensure that they have been supplied with correct and
complete question-paper. No complaint, in this regard

will be entertained after the examination.

3=9 %O THAU KT AU HIFAT | Note : Attempt Five questions in all, selecting one

question from each Unit. Q. No. 1 is

5. Using semi-classical treatment describes the compulsory. All questions carry equal marks

absorption and emission of electromagnetic and symbol have their usual meaning. Simple
radiations by atom. 14 calculator is allowed.
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Compulsory Question ( 3TE= w9)

(a) Explain in brief, about the adiabatic
approximation. 4
TG Giehed % WX H 9% o
FART |

(b) A He-Ne laser is operating at 6328 A.
Calculate the ratio of stimulated emission

to spontaneous emission coefficient. 4
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(c) State and prove the optical theorem. 4
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(d) Define particle exchange operator. What

are its eigenvalues ? 4
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Unit I (38 1)

2. Using time dependent perturbation theory, obtain

the Fermi Golden rule for harmonic perturbation

for induced emission. 14
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Estimate the ground state energy of He-atom
using variational method and compare the
result with perturbation calculation as
well as experimental ground state energy of

He-atom. 14
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Unit ITI (318 111 )

6. Discuss the Born approximation and condition
for its validity in scattering theory. 14
o fagia ® ol du@ & faw &H
gfmeT @R feafq W ==t ®ifsw

7. Using method of partial wave find the total
scattering cross section for scattering from the
hard sphere. Also show that total scattering
cross section is four times and two times the
classical results at low and high energy limit

respectively. 14
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Unit IV (3T 1V)

8. Discuss the singlet and triplet states pertaining
to helium atom. Discuss the ground and the
first excited state. 14
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9. (a) Discuss how the principle of

indistinguishability of identical particles
of a many body system leads to a
classification of the physically acceptable
wave functions into symmetric and anti-
symmetric type. 8
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(b) What is Slater determinant ? How

does it incorporate Pauli's exclusion
principle ? 6
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