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1. 'Answer.the folloWing questions : . 1x5=5
(a) The n*—p hetgrojunction isa
@ Rectifying contact
(i) Ohmlc contact
(if) Near Obmic contact
(iv) None of thé above
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(b) The dnﬁ current densuy unde |
due to the T Ieverse blas 1

- () Minority carriers *
(i) Majority carriers
(iii) Both majonty and mlnomy Carners

~+(iv) None of the above

| | (c) Which of the follow;

. representing the armchalr g geometry is

nanotube ? °t“fe of a carbon

@ 0=30°(n,n) -
(ii) | 6= 6° @, 0)
(iii) 6 = 15° (o, m) |
(iv) 6 =15° (0, m)

(d) Chemical vapor
is used to obtain th

Sition is g method which
@ Semiéondu% |

(11) CI’YStallme sem‘%n s

(m) Conductmg compmlnds

(1v) Dielectric compollnds
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2. Answerthe following questnons

3." Answer any five of the followmg questions :

i (¢) Thegelisa ___mass.

- (i) Heavy molecular
(i) Semirigid -
- (i) Rigid

(iv) Gasedus

2x5=10

(a) Explain the physical mechanism of sputtering
with the help of schematic dlagram 2

. (b) Explain how the film th1cknFss can be -
controlled in DC sputtering techmque. 2

(c) DlSCllSS the pre nucleatlon theones of thm ﬁlm

 growth. 2
(d) What is band edge and defect state
" luminescence ? | '2

(e) What is localized surface plasmon resonance
phenomena? = - 2

5x5=25

(a) Establish the Einstein relation of mobility and
diffusion COeﬂ'lc]ent . 5
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"(e) In an mdlrect bandgap | semlconductor, 1

~ transition between conductlonband and valance
band results in. .

() Heat () Light

@ii)Both - (iv) None of the above.
.~ Answer the followmg questrons a 2x5'=10 B

Di D
@ me::;f the. Beeré law'_fOr an absorbmg

| (b) Explain the interband transition for direct band

. gap and lndu'ect band gap semlc(m duc tors 2

(c) What is de Haas van Alphen effect and for

what purpose it is used ? 5 | '
(d) What is isotope effect i in | |
Explain with examples, S“Perconductmtyg
(e) What is BCS, ground State 9 5
Answer any five of the followmg qQuestions
- 5x5=25
(a) Show that the depletlon Wldth £
Junctlonls glVenby of a p~- !;

. 1
w- _2.5.21.‘1(1111‘] N)( I
9 n; N, Nd .
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" (b) Deduce the flux quantiZatioﬂ in super-
‘conducting ring. s 5

(c) - What i Frohlich's electron-phdnon interaction?
Explain the BCS theory of superconductivity.
. o 5

; (d) Explain the term phonon What is the

momentum of phonon ? Discuss the Normal
and Umklapp process of phonon scattering

using relevant momentum vector dlagram
' - 14+143=5

(e) Obtain the dispersion relation of a linear

dielectric medium using Maxwell's equations
in the absence of free charge and current

densmes , B 5

(0 What is cyclotron resonarice ? Obtain the

expressron for resonant frequencies of an
electron in magnetic field. , 144 =5

Answer any four of the followmg questions :
: 10x4=40

(a) Discuss the rectifying and ohmic metal-
semiconductor contacts with proper energy
band diagrams. Explain the effect of interface

states in the metal-semlconductor contacts. ‘
’ 8+2=10
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. (b) Obtain the continuity equation for electron and

holes, and derive the diffusion current density
for excess holes orelectrons. . 5+5—10 |

. (c) What s London penetration depth ? Denve the-

expression for London equations in
superconductors and discuss their significance.

248=10

@ @ Explain the élassical theory ofthe response

of a solid to an oscillating electromagnetic
field and obtain an expression for the rea]

~part of the dielectric function in terms of =

the plasma frequency. 5

- (ii) State and explaln the Franck-Condon
pnnc1ple : 14455

(e) (i) Explain Vthe term excitons. How exciton

absorption affects the absorption spectrum
. of a semiconductor ? 1+4 =5

- (i) Howdoyoudescribe the optical properties
of a solid ? Explain the transition

- mechanism of direct and indirect band gap
‘of a semiconductor with the help of band

diagram and give example for each type
~of transition. - 1+4=5
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