
Totul po,qe.s. 02

Full Nlarks: 40

PG (CBCS)
Nl"SC. Senrcster- I\/ Eranrination" 2026

l'll\ sl( s
PA['ER: PI]S,l07A

N'lCC/24lNl.SC./Sl,M.-l V/PI IS/ I

Time:2 ou rs

a

Thc llpurcs in the right-hancl rlargin indicate lirll marks"

Candidntcs arc rcqurlccl to givc thcir ans\\'crs in their ou,n u'ritcls as lirr as practicablc.

GROUP-A

Ansu,er ar1), FOUR of the tirilou'ing questions: 4x2:8

L Distinguish betlr'eerr superconducting energy gap and band gap energy of a

sern ico nd Lrctor.

2. What is Bloch rvall?

3. Detine l-2-3 sr-rpercoductor and write it's application?

4. Explain tclrperatLrre indepenclence of'Pauli pararnagnetisnr.

5. State condition {br fbrrorragnetisnl in terrns of exchange integral.

6. Calculate the fi-ec1uenc1, of the electrolnagnetic rvaves radiated by a .losephson

-iunction havirrg a voltage o1'6-50 pV across its terminal.

CROUP-B

Ansrver any EOUR of the fbliowing questions: 4x4:16

7. Wlrat is flnx clLrantization'l Shorv that value of flLrroid Ar:T
8. Explain supercondLrctivit..: according to Cinzburg - Landau theory.

9. Explain coherence length ((). Estirnate the intrinsic coherence length (O of Al if
the energy gap is 3.4 x l0-aeV, Vr - 2.02 x 106 rn/s,

10. Shorv hoi,v positive exchange integral leads to ferror.nagnetisrn.

I l. Calcr.rlate resonance frecluencl, fbr proton in magnetic tleld of i T.

12. Write resonance condition in EPR.

GII.OUP-t

Ansrver anv 'IWC) of the fbllorvinu cluestions: 2"8:15

13. ForrnLrlate tlre BCS Harriitorriarr for ground state of rnanv cooper pair and

expression ofenergl,uap ofsuperconductor. 5+3
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(2)

ir1. (i) Erplain AC .losephson etfect. Show that the current oscillates with
.. 2evltequenc\.,r: -t-.
(ii) Write a short note on high Tc superconductor. 4+4

1-5. In an NMR experirnent, the resonance frequency is observed to be 6,1 NIHz.

Find the rna-qnetic field strength if y:2.6ri0t rad s-'T 1;At ternperatr-rre 300 K,
calculate the population ratio of spin states fbr electrons in that magnetic flelcl.

4+4

iO. (i) A material has two sublattices rvith unequal magnetic moments, Explain

rvhether it is ferromagnetic, antiferromagnetic, or ferrirragnetic and justily with
equations.
(ii) Calculate Curie temperature of a FCC strr-rcture, r.vith Civen: J:l .2, l0 rr J;

spin S- l/2. 4+4
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