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. M.Sc. DEGREE (C.S.S.) EXAMINATION, JANUARY 2016

Third Semester
Faculty of Science

Branch II—Physics-A-Pure Physics_ |

PH 3C. 09—QUANTUM MECHANICS—II

(2012 Admission onwards)- ' .
Time : Three Hours - . . o U Maximum Weight : 30
| | Part A o
"‘ s , Answer any six questions. WeLght 1 each |

1.. Write down the interaction part of the Hamlltonlan in the presence of external electromagnetic
field.

2. Write down the properties of Dirac matrices.
3. Explain the Klien-Gordon equation.

4. Discuss the vahdlty conditions for Born approx1mat10n

'Show that the scattermg amphtude f (9 (p) ‘bears ‘a relation® Wlth the scattermg cross section
(do/dQ). "

What are partial waves ?

Explain dipole approximation.

- Obtain the quantization rule for Bose particles.

© ® N o

B . Briefly discuss Noether’s theorem and its significance.
”~ 10. What are bilinear co-variants ?

(6 x1=6)
Part B
Answer any four questions. Weight 2 each.
11. In the dipole approximation, (i) obtain the sélecti_on rules for radiative transitions in an atom.
(ii) Determine whether the transition 1S — 2P is allowed or not under dipole selection rules.
12.

Prove Dirac matrices are trace-less and the Eigen values are + 1. Show that a wave field ¢ which
satisfies

%(p=(0'V)(P

satisfies Klein Gordon equation for a mass less particle.
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13. Prove that :

T .
G total = 4"'];: Im 7 (O)

where f(0)is an imaginary_part of -the fdrward scattering amplitude.-
14. Use ﬁorn approximatidn to find the écattering croés—secliqn f(_)r a'delta function pqtential.'
15. Derive the Hamiltonian density of Dirac’s field, : /
, ' A (4x2=38)
_ Part C )
Aﬁswer all questioﬁs. '
Wezght 4 each.

16. (a) Der1ve the expressmn for the scattermg amphtude for the scattermg bythe Yukawaspotentldl, "
(b) Quantize the",Klein'-Gor_don ﬁeld w1th ,neceseary theory. s _' Sien S = ‘ .
17 ('a,)'. Discuss Sudden-apd adiabatic approxiulat;;ibnsrindet}zlil. i . 7 7 E
GOFT e EE

(b) Derwe the Klem Gordon equatlon for relat1v1st1c ﬁelds and explam why it does not represent

a part1cle W]th spm V5 | h
- 18. (a) Obtam the dlfferentlal scattermg Cross sectlon usmg Ferm1s golden rule cons1der1ng th(,
scattering potent1al V(r) as a perturbatlon

Or

(b) :What is harmomc perturbatlon ?. Calculate the transmon probablhty per un1t radlatlon of
s %S 1ntens1ty of aharmomc perturbatmn B

19. (al D1scuss the hard sphere scattermg, and s-wave scattermg for ﬁmte potent1al Well - .
| | | or
(b) Discuss the relativistic co-variance of Dirac eqﬁafion : . T

N

(4 x4 =16)
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