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Discuss the effects of nano-particle size on
Raman peaks. 4

List the factors responsible for broadening of
X-ray diffraction peaks of nano materials. Discuss
how this finite width of X-ray diffraction peaks is
used for determination of particle size and strain

in nano-materials. 11

Discuss the effect of nano-particle size on
photoluminescence peak at a fix temperature. 5

Unit-IV

Describe cluster beam evaporation technique for
synthesis of nano-materials. Also give the list of
materials deposited by this technique and its
drawbacks. 9

Discuss ball milling technique for synthesis of

nano-particles. How contamination from milling
tools and atmospheric gases is minimized ? 7

Draw schematic diagram of chemical bath
deposition technique. Explain the deposition
mechanism by taking example of any particullar
material. Also mention its merils and demerits .8
Describe ion beam - deposition technigue along

withits advantéges and disadvantages. 8
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Note : Attempt five questions in all, selecting at least one
question form each unit. Question No. 1 is
compiilsory.

1. (a) Discuss how the density of states varies with .’
crystal size. Show that for simple cubic crystal
density of states is proportional to cube of the
lattice constant (a). 4

(b) Explainwhy absorption & emission does not take
placeinAl ,Ga, As/GaAs/Al , Ga ,Asquantum
well structure at hv = Eg (GaAs), although it
happens in bulk GaAs. 4

(¢) Whatis Raman Effect? Why Stokes emission is
much favoured over anti-Stokes at relatively Lower
termperatures ? 4

(d) Describe the cluster formation in context of

- cluster-beam ewaporation technigue andimention

thecond iionsunderwhichioptEmumisize cdusters
are formed. 4
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Unit-1

Experimentally, it is proven fact that band-gap of

- asemiconductor nano-crystal increases with size

reduction. Prove this experimental fact

theoretically i.e.

By =B o | —t (ET
£.nano g.bulk 2 me’eﬂv mh,eff R

Where R is the radius of the nano-crystal and other

symbols have their usual meanings. 10

Explain the metallic character shown by divalent

metals like Be, Ca, etc. Which are insulators as

~ perpredictions of the one dimensional band theory.

6

Derive the expression for density of states for free

_electron 1.e. three dimensional case. Plot and

explain density of states versusenergy graphinan

energy band. 11

Give qualitative ideaand features of free electron

theory. : 5

Download Study Material from StudentSuvidha.com

4. (a)

(b)

(32 78612

Unit—1¥

‘Whatdo you mean by quantum contined structures
and quantum confinement limit ? How many
dimensions are confined and free'in.bulk, quantum
well, wire and dot respectively 7 Also draw the
density of states versus energy graph for each one.

) ~
Write and solve Schrédinger equation for an

electron confined in one and two dimensional
infinite square well potential. 9

5. Discuss how a practical quantum well structure is
formed. Write the condition under which this quantum
well is treated as a finite well or an infinite well for an
electron inside it. Solve the Schrédinger equation for
the electron under infinite well approximation. Also plot

its E-k diagram and density of states. 16
Unit-T11
6. (2) Describe thebasicprincipal and instrumentation

186112

involved in photoluminescence spectroscopy.
Discusshow photoluminescence spectroscopyis
used in determination of alloy composition in
cormpound semi conductors (A G, As eic) and
infindingthe well widthofAl_Ga_ AsGiAs/AZ

Ga, Asquentum well steuctume. ' 12
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