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M.Sc. 4th Semester E)-(arminat_io,'n, 2012
ELECTRONICS
( Quantu)n Electronics )
 PAPER—ELC-403
( Theory)
Full Marks : 50
’ T ime : 2 hours
Answef Q. No. 1 and any fhree from the rest
The figures in the vrig}‘u‘-hand mdrgiﬁ indicate marks

 Candidates are required to give their answers in their
' own words as far as practicable

Tllustrate the answers wherever necessary
1. (a) Whatisstimulated emission ? In what ways it is
different from spontaneous emission ?
(b) Write down the conditions for using time

independent Schrodinger equation for a system.
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Explain why quantum electronic devices operated
at optical frequency is more noisy than those
operated at microwave frequency.

Explain why absolute monochromacity ofan

- electromagnetic radiation is an unattainable goal.

Discuss why the dimension of a QW should be

 less than the mean free path of the electrons/holes
_mthematenal . 2x5

Derive the expression for second order perturbation
in energy when time mdependent perturbatxon is
in action.

Show that the constant in a series solution of wave
function depends upon time when perturbation is

_actmg 7 - - 5+35

ety fiemoyr

Mentxon the steps for producmg MASER.

Dlscuss in detaxls, the vanatxon of f (E) thh (E)

Givea comparatnve estxmate of semxconductor
laserand gaslaser. . .. . ¢ 2+5+3

Deduce expression for photon densxty at steady
stateina semnconductor laser cavity.
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With clear dlagram explam the actxon of Double
heterojunction semlconductor

Compare’ MQW‘ and SL structures. 4+4+2

- Discuss how cartier conﬁnement and optxcal
_conﬁnement are achxeved inaQW.

‘ Gnve an estimate of the thlckness of active reglon

s“ s

of aQW

GaAs layer is havmg lO"/cm3 charge carriers.

Find, 0 a+as2

An atom is ixfradiated by light. Write down the
total Hamiltonian. Give interpretation of each term.

Att 0, the atom is known to be in an eigenstate
' of .the time independent part of the

: Hamxltoman ‘Calculate the probablhty of finding

- the atomiiianother state '/, also an eigenstate of

the some part, atalater times. =~ - 2+38
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