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MP 3.3

" Third Semester M. Sc in Physrcs Exammatlon, September 2016

| CONDENSED MATTER PHYSICS
Tlme 3Hours

lnstructron Answer all questrons

1. a) Write'a note on Bravars Iattrces listing all the types

b) Show that Iattrces cannot have trve fold symmetry under translatron

OR RPN S SN
2 a) Discuss elastic soattering of X- rays from a perfect Iat.tic,e.f.g
by Find reciprocal lattice of fcc Iattrce |
;c) Mentlon the apphcatrons of synchrotron radratlons B
! 3 a) Exptarn the pnncrples of etectron dlffractron techmque

“b) Compare neutron dlftractron wnth X-ray diffraction.

. C) Explaln diamagnetism, paramagnetnsm and femetrsm on the basrs of

| magnetrc dlpoles of the atoms

- 4. a) What is gyromagnetlc ratio ? Calculate theg - tactor for Cr-"l+ ron
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| b) Give the Neel theory of antlferromagnetlsm based on two-sublattrce model 10

5. a) What rsthe drfterence between type I and typellsuperconductors? G 5 ,l

: b) Derive an expressron forthe London penetratton depth
OR ‘

10

6. a) Discuss the thermodynamrcs of superconductlng transition and denve Rutger s

formula.

b) Explarn superconductrvrty on the basrs of BCS theory

7. a) Derive an expression for the carner concentratron |n an mtnnsrc
' semlconductor ‘ :

8
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b) erive an expresSron for electrrcal conductrvrty of an intrinsic semrconductor

nd explain how ithelps to determme its energy gap.
"OR ‘
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8 a) Obtain an expressron for |mpur|ty concentratron fora doped semiconductor. 10

b) Derive an expressron for the romzatron energy of donors inan extnnsrc
- semiconductor. = | R 9

0. Answerany four of the following : - | . | " o -(4x5=20_)
a) Obtain Miller indices for (100), (010) and (111)planes |
b) In-a cubrc crystal, using X-rays of wavelength 1 6A a frrst order (100)

reflection is observed at glancing angle of 18°. Calculate the distance
between the (100) planes and (111) planes of the crystal.

c) A paramagnetrc substance has 10 atoms per cubic meter. The magnetrc ‘
moment of each atom is 1.8 x 10" ampere per square meter. Calculate
paramagnetlc susceptlbrlrty at310K. -

-vd) Calculate the change in susceptlbrhty from lts maximum value of MnO crystal
at 300 K using the followmg data. | : .

T = 116K, 1 =57.9 x 10%, © =610,N =057 x 10%m, 1y =5.7u3 and
oy =9.27x107% g7

e) Estimate the magnetic field strength necessary to destroy superconductrvrty
in a sample of lead at4.2 K. leen T,=7.2Kand H.(0) = 0.080 T

- f) Onthe basis of BCS theory calculate the energy gap in eV of lead ato K and
at68K Given: Ts —72Kandk =1.38 x 102JK . :

g) Determine the Ferml level at 310 Kfor the intrinsic semiconductor matenals
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h) Calculate the |omzat|on energy of a donor atom ina semrconductor with
m, = 0. 25m, and e =16. lonrzatron energy of hydrogen atom is 13 6 eV




