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Change in Statutes/Ordinances/Rules/Regulations/
Syllabus and Books may,. from time to time, be
made by amendment or remaking, and a candidate
shall, except in so far as the University determines
otherwise comply with any change that applies to
years he has not completed at the time of

change.The decision taken by the Academic|

Council shall be final.
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M.SC. (PREVIOUS) PHYSICS EXAMINATION

Scheme of examination:

Four Theory Papers

PaperI

Classical And Statistical Mechanics
And Mathematical Physics

Paper-11

Electrodynamics and Plasma Physics.
Paper-Il .

Quantum Mechanics and Atomic

Max. Marks 400

3 hrs. duration 100 marks

"3 hrs, duration 100 marks

3 hrs. duration 100 marks

-and Molecular Physics

Paper-IV:

Electronics, Computational Methods 3 hrs. duration 100 marks

“and Progamming

Practical

12 hrs. duration Max. marks : 200
Note: There will be two experiments of 6 hrs. duration each,
selecting one from each group for two days. The distribution of
marks will be as follows:

Two experiments (each of 60 marks) - 120 Marks
Viva Voce - 40 Marks
Record - 40 Marks
Total = *200 Marks

A candidate to pass the M.Sc. (Previous) Physics examination shall be
required to obtain at least 36 % marks in aggregate both in four theory
papers and practical separately. Apart. from that, candidate shall be
required to obtain at least 25% marks in each individual theory paper.
If a candidate clears any paper (s)/ practical after a continuous period
of three years, than for the purpose of working out his/her division, the
minimum pass marks only viz. 25% in case of theory (or 36% in case

- of practical) shall be taken into account in respect of such paper (s)/
practical. - _
Note : Non-collegiate candidates are not eligible to appear in the
examination where practical is involved. ’

Work load N -

Each theory paper must be given 4 Hrs. per week for theory. Practical
must be given 30 periods per week per batch. Each laboratery batch for
practical must not be of more than 10 students. This gives 120 Hrs. for
each theory paper with 30 weeks of teaching every year.



Time: 3 hrs.
NOTE - Question paper will have three part viz. Part -A (20 marks), Part-B
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PAPER-I

CLASSICAL AND STATISTICAL MECHANICS AND
MATHEMATICAL PHYSICS

Max. Marks: 100

(20 Marks) and Part- C (60 Marks). Students are required to answer all
ten very short type questions (20 words each) in Part-A. Each question
carry equal masks. -

In Part-B, answer all five short type questions (50 words each). Internal
choice has been given to each question. Each question carry equal marks.’
In Part- C, candidates are required to attempt all three essay type
questions (400 words each). Internal choice has been given to each
question. Each question carry equal marks.

Unit-I

Constraints; their classification, D’ Alembert’s principle, generalized co- K

ordinates. Lagrange’s equations; gyroscopic forces,; dissipative system;
Jacobi integral; gauge invariance; generalized coordinates and momenta;
integrals of motion; symmetries of space and time with conservation
laws; invariance under Galilean transformations.
Rotating frames; inertial forces; terrestrial and astronomical applications
of coriolis fogce.
Central force; definition and characteristics; Two-body problem; closure
and stability of circular orbits; general analysis of orbits; Kepler’s laws
and equation; artificial satellites; Rutherford scattering.
Principle of least action; derivation of equations of motion; variation
and end points; Hamilton’s principle and characteristic functions;
Hamilton Jacohi equation. ,
Canonical transformation; generating functions; Properties; group prop-
erty; examples; infinitesimal generators; Poisson bracket; Poisson theo-
rems; angular momentum PBs; small oscillations; normal modes and
coordinates. o '

Unit-IT .
Orthogonal curvilinear co-ordinate system, scale factors, expressions for
gradient, divergence and curl and their applications to Cartesian, cylin-
drical and spherical polar co-ordinate systems. Co-ordinate transforma-
ti‘on, transformation of covariant, contravaiant and mixed tensor. Addi-
tlop, multiplication and contraction of tensors, quotient law
pseudotensors. ‘Metric tensor, its use in transformation of Tensors. ,
Vector Spaces and Matrices: linear independence; Bases; Dimension-

N
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ality; Inner product; Linear transformations; Matrices; Inverse; Orthogo-
nal and unitary matrices; Independent elements of a matrix; Eigenvalues
and eigenvectors; Diagonalization; Complete Orthonormal sets of func-
tions. '

Differential Equations and Special Functions; Second order linear ODEs
with variable coefficicnts; Solution by series expansion; Legendre,
Bessel, Hermite and Lagaurre equations; Physical application; Generat-
ing functions; reccurence relations.

Integral Transforms: Laplace transform; First and second shifting theo-
rems; inverse L T by partial fractions; L T; derivative and integral of
a function; Fourier series; FS or arbitrary period; Half-wave expansions;
Partial sums; Fourier integral and transforms; F T of delta function.

Unit-IH

Foundations of statistical mechanics; specification of states of a sys-
tem, contact between statistics and thermodynamics, c1assical ideal gas,
entropy of mixing and Gibb’s paradox. Micro canonical ensemble, phase
space, trajectories and density of states, Liouville’s theorem, canonical
and grand canonical ensembles; partition function, calculation of sta-
tistical quantities, Energy and density fluctuation.

Density matrix, statistics of ensembles, statistics of indistinguishable par-
ticles, Maxwell-Boltzman, Fermi-Dirac and Bose-Einstein statistics, prop-
erties of ideal Bose and Fermi gases, Bose-Enstein condensation.
Cluster expansion for a classical gas, Virial equation of state, Ising model,
mean-field theories of the ising model in three, two and one dimensions
Exact solutions in one-dimension.

Landau theory of phase transition, critica, indices, scale transformation
and dimensional analysis.

Text and Reference Bboks @

ain.

e

10.
Il.
12.

Mathematical Methods for Physics, by G Arfken

Matrices and Tensors for Physicists, by A W Joshi

Advanced Engineering Mathematics. by E Kreyzing

Special Functions, by E D Rainville

Special Functions, by W W Bell

Mathematical Methods for Physics and Engineerings. by K F Reily.
M P Hobson and S Js Bence ' o
Mathematics for Physics, by Marry Boas

Statistical and Thermal Physics, by F Reif

Statistical Mechanics, by K Huang

Statistical Mechanics, R K Pathria

Statistical Mechanics, R Kubo

Statistical Physics, Landau and Lifshitz
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13. ?9!;?;1@[ Mechanics, by N.C Rana and P.S. Joag (Tata McGraw-Hill,
14. Classical Mechanics, by H. Goldstein (Addison Wessiey, 1980).
‘Mechanics, by A Sommerfeld (Academic Press, 1952).

15. mfroductit'm to Dynamics, by I. Perceival and D. Richards (Cam- -
bridge University Press,] 982). |

PAPER-II: - ' .

ELECTROPYNAMICS AND PLASMA PHYSICS

;ig;n?o. hrs, o . . Max. Marks: 100
Question paper will have three part viz. Part A (20 marks), Part B
(20 Marks) and Part C (60 Marks). Students are required to answer all
‘t::w veer: us;lholll-lt ﬁtrykP;e question (20 words each) in Part A.'Each question
In Part B, answer all five short type question (50 word each). Internal
choice has been given to each question. Each question carry equal marks
In Part C, candidates are required to attempt all three essay type ques:
tion (400 word each). Internal choice has been given to each question
Each question carry equal marks. '
L : Unit -1
El_qctrogtqﬂcsf Electric field; Gauss law, Differential form of Gauss law,
Another equation of electrostatics and the scalar potential, surface dis-
, tribution of charges and dipoles and discontinuities in the electric field
and potential, Poisson and-Laplace equations, Green’s Theorem. Unique-
ness of the solution with Dirichlet or Neumann Boundary cc;nditions
Forma;ll solution of Electrostatic Boundary value problem with Green’s’
Function, Electrostatic potential energy and energy density, capacitance
Boundary- Value Problems in Electrostatics: Methods of Images, Poin;

charge in the presence of a grounded conducting sphere, point charge

in the presence of a charge insulated conducting sphere, Point charge
near a conducting sphere at fixed potential, conducting sphere in a
meom'll elelctr.ic ﬁ;ldtll:ly method of images, Green function for the sphere
eneral solution for tential i i i ;
Pyl e po , al, Conducting sphere with Hemispheres
M ultipoles, Electrostatics of Magroscopic Media Dielectrics: Multipole
expansion, multipole expansion of the energy of a charge distribution
in an extf:rnal field, Elementary treatment of electrostatics with perme-
?ble media, B?undary value problems with dielectrics. Molar po!arizabil-
ity, amlj electric susceptibility. Models for molecular polérizability Elec-
trostatic energy in dielectric media.. : ,
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" Unit-11

Magnetostatics: Vector potential and Magnetic induction for a circular
current loop, Magnetic fields of a localized current distribution, Mag-
netic moment, Force and torque on and energy of a localized current
distribution in an external magnetic induction, Macroscopic equations.
Boundary conditions on Band H. Methods of solving Boundary-value
problems in magnetostatics, Uniformly magnetized sphere, Magnetized
sphere in an external field, Permanent magnets, Magnetic shielding,
spherical shell of permeable material in a uniform field.

Maxwell’s equations Conservation Laws: Energy in a magnetic field,
Vector and Scalar potentials. Gauge transformations, Lorentz gauge,
Coulomb gauge, Green functions for the wave equation, Derivation of
the equations of Macroscopic Electromagnetism, Poyntingis theorem and
conservations of energy and momentum for a system of charged par-

" ticles. and EM fields. Conservation laws for macroscopic media.

Plane Electromagnetic Waves and Wave Equation: Plane wave in a non-
conducting medium. Frequency dispersion characteristics of dielectrics,
conductors and plasmas, waves in a conducting or dissipative medium,
siperposition of waves in one dimension, group velocity, casualty
connection between D and E. Kramers-Kroning relation.
Review of Four-Vector and Lorentz Transformation in Four-Dimensional
Space, Electromagnetic Field Tensor in Four Dimension and Maxwell’s
Equations. Dual FieJd Tensor, Wave Equation for Vector and Scalar
Potential and Solution Retarded Potential and Lienard-Wiechart Poten-
tial.
Unit-I1I
Electric and Magnetic fields due to a uniformly moving charge and an
accelerated Charge, Linear and Circular Acceleration and Angular
distributuion of power Radiated, Bramsstrahlung, Synchrotron radiation
and Cerenkov Radiation, reaction Force of Radiation.
Motion of charged Particles in Electromagnetic Field: Uniform E and B
FieJds. Non-uniform Fields, Diffusion Across Magnetic Fields, Time vary-
ing E and B Fields, Adiabatic Invariants: First, Second Third Adiabatic
[nvariants. ' -
Plasma Physics Elementary Concepts; Derivation of moment equations
from Boltzmann equation, Plasma oscillations, Debye Shielding, Plasma
Parameters, Magneloplasma, Plasma Confinement. Hydrodynamical de-
scription of Plasma: Fundamental. Hydromagnetic Waves: Magnetosonic
and Alfven Waves. . '
Wave phenomena in Magnetoplasma: Polarization, Phase velocity, Group
velocity, Cut- offs, Resonance for Electromagnetic Wave propagating
~~wallal and nerpendicular to the Magnetic Field, Propagation at Finite
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Angle and CMA Diagram, Appleton-Hartece Formula and Propagatioh

Rotation.

through lonosphere and Magnetosphere: Helicon, Whistler, Faraday

Text and Reference Books :

1. Panofsky and Phillips: Classical Electrici d M -
2. Bitlencourt : Plasma Physics, ey end Magnetism.
3. Chen: Plasma Physics.
4. &Jackson: Classical Electrodynamics.
i PAPER-III
QUANTUM MECHANICS, ATOMIC AND
: MOLECULAR PHYSICS

Time: 3 brs. Max. Marks: 100

NOTE - Question paper will have three part viz. Part.A (20 marks), Part B

go Marksslz and Part C (60 Marks). Students are required to answer all
n very short uestion (20 i i
oy artypk;e q (20 words each) in Part A. Each question
In F.'art B, answer all five short type question (50 word each). Internal
choice has been given to each question. Each question ca.rfy equal marks
I.n Part C, candidates are required to attempt all three essay type ques:
tion (400 word each). Intern. [ choice has been given to each question
Each question carry equal marks. '
' Unit -1

'Why Quantum Mechanics? Revision; Inadequacy of classical mechan-
;:sl; S'chrodinger eqlfation; Admissible wave function; Stationary states.
to(; l;:l;g :i Harmonic osc1|lato‘r by Schrodinger equation and by opera-
Uncertainty relation of x and p, States with minimum uncertainty prod-
uct; General formalism of wave mechanics, Commutation relations: Rep-
resen‘tation of states and dynamical variables; Completeness of ’eigen
f.uncuons; Dirac delta function; bra and ket notation; Matrix representa-
tion of an operator; Unitary transformation. '
Solution of Schrodinger equation for spherically symmetric potentials;
Hydroge-n atom. Angular Mometum Algebra, Addition of angular mo:
menta Time-independent perturbation theory; Non-degenerate and de-
generate cases; Applications such as Stark effect.

o Unit-1I
Variational method; WKB approximation; Time-dependent perturbation
theory; Harmonic perturbation; Fermi’s golden rule; Adiabatic and
sudden approximations. ' '
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Collision in 3-D and scattering; Laboratory and centre of mass refer-
ence frames; Scattering amplitude; differential scattering cross section
and total scattering cross section: Scattering by spherically symmetric
potentials; Partial wave analysis and phase shifts; Scattering by a
perfectly rigid sphere and by square well potential; complex potential
and absorption. '
Identical particles; Symmetric and anti symmetric wave functions; colli-
sion of identical particles; Spin angular momentum; Spin functions for
a many electron system.
' Unit-111

Semi classical theory of radiation; Transition probability for absorption

and induced emission; Electric dipole and forbidden transitions; Selec-

tion rules.

Spectroscopy(qualitative) : General features of the spectra of one and

two electron system singlet, doublet and triplet characters of emission

- spectra, general features of Alkali spectra, rotation and vibration band
“spectrum of a molecule, PQ and R branches, Raman spectra for rota-

tional and vibrational transitions, comparison with infra red spectra.

general features of electronic spectra. Frank and Condon’s principle.
Text and Reference Books -

1. LI Schiff, Quantum Mechanics (McGraw-Hili)
2. S. Gasiorowicz, Quantum Physics (Wiley)
3. B Craseman and J.D. Powell, Quantum Mechanics (Addison Wesley)
4. A.P. Messiah, Quantum Mechanics
5. 1 J Sakurai, Modem Quantum Mechanics
6. Mathews and Venkatesan : Quantum Mechanics (TMH)
PAPER-IV
EﬁECTRONICS, COMPUTATIONALMETHODS AND
_ PROGRAMMING
Time: 3 hrs. Max. Marks: 100

NOTE - Question paper will have three part viz. Part A (20 marks), Part B
(20 Marks) and Part C (60 Marks). Students are required to answer all
ten very short type question (20 words each) in Part A. Each question

* carry equal marks.
In Part B, answer all five short type question (50 word each). internal
choice has been given to each question. Each question carry equal marks.
In Part C, candidates are required to attempt all three essay type ques- "
tion (400 word each). Internal choice has been given to each question.

Each question carry equal marks.
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: Unit-l -
Operational Amplifiers -Differential amplif ircui
: ) plifier - circuit configurations -
duall input balanced output differential amplifier - DC anaglysis -nAsC
analysis, inverti i ing i i
ana 2;531;0.-_ mg and non mvelrtnjg inputs CMRR - constant bias level
_Block. diagram of a typif:al Op-awnp-analysis. Open loop configuration
inverting and non-inverting amplifiers Op-amp with negative feedback
- vc-)lzg;e series feed back - effect of feed back on closed loop gain, input
resistance output resistance, bandwidth and o ’
vole fllowes utput offsgt voltage -
Practical op-amp input offset voltage i bi i
. ge input bias current-input offset cur-
rent, tota'l q’utput offset voltage. CMRR frequency respgnse. DC :':lrd
AC afnpllf?ef summing scaling and averaging amplifiers instrumentation
amplifier, integrator and differentiator.
Oscillatprs principles - oscillator types - fr ili
tors pri ‘ . - Irequency stability - response
The phiase s.h:ﬁ oscillator. Wien bridge oscillator - LC tunable os'z:illa-
tors Mgi'lfi-wbrators - Monostable and Astable - comparators - square
wave and-tri i ippi mpi
wave : ‘. tangle wave generators, Diode clipping and clamping cir-
Voltage regulators- fixed regulators - adj
switc!;ing B s justable -yoltage regulators
o Unit-II
Communication Elec_:tronics Amplitude modulation - Generation of AM
waves - Delmodulatin of AM waves - DSBSC modulation. Generation
o_f DSBSC waves, Coherent detection of DSBSC waves, SSB modula-
tlo.n, Generation and detection of SSB waves. Vestigial sideband modu-
lanon..Frequency Division multiplexing (FDM),
Combinational Logic : The transistor as a switch, OR, AND and NOT
g;t::lNQR gnl: NAP[J)D gates, Boolean algebra - Demorgan's theorems
- usive at i i
Encoder gate Decoder/ Demultiplexer Data selector/multiplexer -
Se.quential Logic Flip - Flops: Al - bit memory - The RS Flip - Flop, JK
Fh!: - Flo!) —JK master slave Flip - Flops - T Flip - Flop - D Flip - FEop- '
Shift registers - synchronous and asynchronous counters - cascade
counters, A/D and D/A convertors

Computational Methods

Methc?ds for detennination of zeroes of linear and nonlinear algebraic
equations and transcendental equations, convergence of solutions

S_olut.lon. of simultaneous linear equations, Gaussian eliminati(;n
pivoting,iterative method, matrix inversion. Eigenvalues and eigenvec:
tors of matrices, Power and Jacobi Method. Finite differences, interpo-
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lation with equally spaced and unevenly spaced points, Curve fitting.
Polynomial least squares and cubic Spline fitting. '

Unit-IlI
Numerical differentiation and integration, Newton-Cotes formulae, error

estimates, Gauss method.Random variable, Monte Carlo evaluation of

Integrals, Methods at importance sampling, Random walk and Metropolis

method., . .
Numerical solution of ordinary differential equations, Euler and Runge

Kutta methods, Predictor and corrector method, Elementary ideas of
solutions of partial differential equations.

Microprocessors and Programming

Introduction to microcomputers - memory - input/output - interfacing
devices 8085 CPU - Architecture - BUS timings - Demutiplexing the
address bus, generating control singals - Instruction set - addressing
modes - :Tlustrative programmes - writing assembly language programmes
looping counting and indexing - counters and timing delays - stack and
subroutine. '

Programming Elementary infomation about Digital computer Principles,
Compilers, Interpreters and Operating systems, Fortran programming,
Flow Charts, Integer and Floating Point Arithmitic, Expressions. built in
functions, executable and non-executable statements assignment, con-
trol and input- output elements Subroutines and functions, Operation

with files.

| Reference Books

Electronic Devices and circuit theory by Robert Boylested and Louis

L

2. Nasnasky PHIL. New Delhi-1 1000 I, 1991

3. OP-Amps & Linear integrated circuits, by Ramakanth A, Gayakwad PHI,
Second Edition. 1991

4. “Digital principles and Applications™ by A.P. Malvino and Donald P.
Laacn. Tata Mcgraw - Hill company. New Delhi, 1993. _

5. Microprocessor Architecture. programming and Applications with 80851
8086 by Ramesh S. Gaonkar, Wiley - Eastem Ltd., 1987 (for unit v) Sastry:

~ Introductory Methods of Numerical Analysis ' :
6. Rajaraman : Numerical Analysis
7. Rajaraman: Fortran Programming
8. Vetterming, Teukolsky, Press and Flannery: Numerical Recipes
ISTOF EXPERIMENTS :

Total number of experiments to be perfonﬁed by the students during
the academic session should be 16 selecting any eight from each sec-

tion.

Few more experiments may be set at the institutional level, at par with
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11.

- the standard of M.Sc. (Pre) class. Laboratory tutorials are to be discussed

in laboratory Periods and in examination due weight age be give in viva.
Group: A '

To use a Michelson Interferometer to determine:

() I-the wave length of Sodium yeilow light

() (1, - 1) the difference between the wave length of the two sodium
D-lines.

(i) the thickness of a mica sheet. »
To test the validity of the Hartmann’s prism dispersion formula using
the visible region of mercury spectrum. - '

- To find the refractive index of air by means of a Fabry-Perot Etalon, th
" thickness between the plates being given. '

Determination of wave length of Neon light taking Hg source as a stand-
ard source applying Hartmann formitla. _

Determine Stetan’s constant. -

X-ray diffraction by Telexometer.

Determination of lonization potential of Lithium.

Determination of e/m of electron by Normal Zeeman Effect.

- Determinations of dissociation energy of lodine (I} molecules by pho-

tography, the absorptions band of I in the visible region.
Using He-Ne laser light:

(i) Measure of wavelength with the help of ruler.

(ii) Measure the thickness of the wire,

Testing goodness of fit of Poisson distribution to cosmic ray busts
by Chi-square test. ’

12. To study Faraday effect using He-Ne laser. .

LR R

9.

10.
11.
12.
13.

Group: B
Design of a' Regulated Power supply.
Design of a Common Emitter Transistor Amplifier,
Experiment on Bias Stability
A stable, Monostable and Bistable Multivibrators.
Characteristics and applications of Silicon Controlled Rectifier.
Experiment on FET and MOSFET characterization and application

as an amplifier. '

Experiment on Uni-junction Transistor and its applicatioh,

Digital I : Basic Logic Gates, TTL, NAND and NOR,

Digital II: Combinational logic.

Flip-Flops. :

Operational Amplifier (741)

Differential Amplifier. L

Programming Exercises in FORTAN (Based on theory syllabus Paper-
V) _

Nemaw

14.

M.D.S.U. Syllabus / M. Sc. Physics /43,

<

Simple Programming Exercises based on assembly language for micro-
processor 8085. ~ - ‘

Tutorial: Laboratory Practical Course-M.Se (Previous)- Physics (Any eight).,

1.
2.

8.

9.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

Network Analysis-Thevenin and Nortan’s equivalent circuit.s. _
Basics+of P.N junction-Diffusion current Drift current, Junction ?V.ld-th,
Forward and reverse biasing. significance of Fermi level in stabilizing
the junction. .

Zener Diode—characteristics and voltage regulation.

Transistor biasing and stability. .

Wein’s bridge and phase shift oscillators.

Solving Boolean expressions.

" Mechanism and production of electrical pulscﬂthrough absorption of nu-

clear radiation in medium. o
Dead time efficiency. counting techniques, energy resolution.
Lattice extinctions in X-ray diffraction

Atomic scattering power and geometrical structure factor. .
Effect of capacitance and load resistance on output of an amplifier.
Integrated circuit timer familiarization.

Op-amp differentiator.

Multiplexers and Demultiplexers.

Resistors and counters. -

Radiation level and activity measurement.

Shielding, mass absorption coefficient.

Coincidence circuits, counters. timers.

" Coherence and its relevance in diffraction.

Identification of charge type by Hall voitage measurement. ,
How does four probe method solve the problem of contact resistance
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M.SC. (FINAL) PHYSICS EXAMINATION

Scheme of examination: o
Four Theory Papers Max. Marks — 400
Paper-V: Condensed Matter Physic 3 hrs. duration 100 marks
Paper-VI: Nuclear and Particle Physics 3 hrs. duration 100 marks
Paper VII: Special Paper -Anyone out of 3 hrs. duration 100 marks
the following special papers:
VI (A): Advanced Quantum Mechanics and introductory quantum field
theory
VII(B): Atomicand Molecular Physics
- VIKC):  Quantum Electrodynamics and Quantum many body physics
Paper VIII-Elective Paper- Anyone out of
the following elective papers:
VIII{A): Microwave electronics
VIII(B): Solid State Electronics
VII(C): Plasma Physics
VII(D): Atmospheric Science and Environmental Physics
VIII(E): High Energy Physics
VIII(F): Informatics, (materials and Data commuaication)
VII(G): Science and Technology of solar, hydrogen energy and the renew-
able energies. .
VII(H): Physics of Lasers and properties of bio molecules
Practical Examination 12 hrs duration 200 marks.
Note: There will be two experiments of 6 hrs duration each day one from sec-
tion A and the other from section B for two days. The distribution of
marks will be as follows:

3 hrs. duration 100 marks

Two experiments (each of 60 marks) 120
Viva | 0
Record 40
Tatal 200
| M.SC. (FINAL)
Paper- V - Condensed Matter Physics 7
Duration: 3 hrs. Max. Marks: 100,

NOTE - Question paper will have three part viz. Part -A 1 20 marks), Part-B
(20 Marks) and Part- C (60 Marks). Students are required to answer all
ten very short type questions (20 words each) in Part-A. Each questlon
carry equal marks.

[n Part-B, answer all five short type questions (50 words gach). Internal
choice has been given to each question. Each question carry equal marks.
In Part- C, candidates are required to attempt all three essay type

\

~—
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questions {400 words each). Internal choice has been given to each
‘question. Each question carry equal marks,
Unit-1

Crystal physu:s and Defects in Crystals
Crystalline solids, unit cells and direct lattice, two and three dimensional
Bravais lattices, closed packed structures.

Interaction of X-rays with matter, absorption of X-rays, Elastic scatter-
ing from a perfect lattice. The reciprocal lattice and its applications to
diffraction techniques. The Laue, powder and rotatmg crystal methods,
crystal structure factor and intensity of diffraction maxima, Extinctions
due to lattice centering, Point defects, line defects and planer (stacking)
faults. The role or dislocations in plastic deformation and crystal growth.
The observation of imperfections in érystals, X-ray and electron micro-
scopic techniques.
Lattice.Vibrations and Thermal Properties: Interrelations between
elastic constants CII, CI2 and C44 wave propagation and experimental
determination of elastic constant of cubic crystals, vibrations of linear
mono and diatomic lattices, Determination of phonon dispersion by
inelastic scattering of neutrons -

' © Unit-II

Theory of Metals :

Fermi Dirac distribution furiction, density of states, temperature depen-
dence of Fermi energy, specific heat, Boltzmann equation and mean free
path, relaxation time and scattering processes, thermal conductivity and
electrical conductivity (using Fermi Dirac statistics) Widemann-Franz
ratio, Hall effect, susceptibility, Drude theory of light absorption in
Metals. _

Electronic Properties of Solids : .
Electrons in a periodic lattice: Bloch theorem, band theory, Kronig —
Penny Model, classification of solids, effective mass, nearly free elec-

- tron model, Tight-bonding. cellular and APW, OPW and pseudo
potential methods. Fermi surface, de Hass von Alfen effect. cyclotron
resonance, magneto resistance. '
Semiconductors: law of mass action, calculation of impurity conductiv-
ity, ellipsoidal energy. surfaces in Si and Ge, Hall effect, recombination
mechanisms, optical transitions and Schockely-Read theory excitons,
photocaonductivity, photo-Luminescence. . )

~ Unit-III
Magnetism: Larmor diamagnetism, Para magnetism, Curie Langevin and
Quantum theories. Susceptibility of rare earth and transition metals. Fer-
romagnetism: Domain theory, Weiss molecular field and exchange, spin
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waves: dispersion relation and its experimenta! determination by inelas-
tic neutron scattering, heat capacity. Nuclear Magnetic resonance:

Conditions of resonance, Bloch equations. NMR-experiment and char-

acteristics of an absorption line.

Electron- Phonon Interaction

Experimental survey of Superconductivity critical temperature, persis-
tent current, Meissner effect. Interaction of electrons with acoustic and
optical phonons, Polarons, Superconductivity: manifestations of energy
gap- Cooper pairing due to phonons, BCS theory of superconductivity,
Ginzsburg Landau theory and application to Josephson effect: d-c
Josephson effect. a-c Josephson effect. macroscopic quantum interfer-
ence. Vortices and type 1l superconductors, hlgh temperature supercon-
ductivity (elementary). :

Text and Reference Books.

-

AR

10.

12.
13.
14.

Duratlon 3 Hrs.

Verma and Srivastava; Crystallography for Solid State Physms
Azaroff: Introduction to Solids

Aschroft & Mermin : Solid State Physics

Kittel: Solid State Physics

Chaikin and Lubensky : Principles of Condensed Matter Physics . -
Madelung: Introduction to Solid State Theory

Callaway: Quantum Theory of Solid State

Huang: Theoreticat Solid State Physics

Kittel: Quantum thecry of Solids

Azaroff: X-ray Crystallography

Weertmann & Weertmann EJementary Dislocation Theory
Azaroff & Buerger:-The Powder Method

Buerger: Crystal Structure Analysis

M. Ali Omar: Eiementary Solid State Physics

PAPER VI: NUCLEAR AND PARTICLE PHYSICS

Maximum marks : 100

NOTE - Questlon paper will have three part viz. Part A (20 marks), Part B

(20 Marks) and Part C (60 Marks). Students are required to answer all
ten very short type question (20 words each) in Part A. Each question
carry equal marks.

In Part B, answer all five short type question (50 word each). Internal
choice has been given to each question. Each question carry equal marks.
In Part C, candidates are required to attempt all three essay type ques-

 tion (400 word each). Internal choice has been given to each question.

Each question carry equal marks.
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Unit -1

Two Nucleon System ani Nuclear Force:

Saturation Characteristics of nuclear force, charge independence and iso-
spin invariance, spin, velocity dependence, Tensor and spin-orbital force,
attractive and repulsive and central and non-central force. Introduction
of nuclear potentials. :

Nuclear characteristics of deuteron- binding energy, spin, magnetic and
quadru-pole moments. Idea of central force and the deuteron problem.
n-p scattering and understanding of the deuteron in ground state using
square well potential, range-depth relationship, effective range theory,
wave function and radius, Deuteron bound state, Coherent scattering
of neutron in Ortho and Para hydrogen, Qualitative discussion of p-p
scattering and hard core potential. Discussion of the One Boson Ex-
change Potential (OBEF). Mass and spin determination of a charged pion.

n-j: Scattering and reactions

Partial wave analysis of n-p scattering, phase shift analysis of scatter-

ing and reaction cross sections, effective range, Breit Wigner single level

relation for resonance and reaction cross sections and relatec’ numerical

problems. ’
Direct reaction and compound reaction, Bohr’s theory, statistical theory

and discussion of level density in case of even-even, even-odd and odd

nuclei, probability, cross section of formation and decay of the com-

pound nucleus. Ghosal experiment.

Unit-II

Models of Nuclear configuration

Empirical evidences of magic numbers, magnetic moments of proton and
neutron, Shell model of nuclear structure using different potentials, spin-
orbit coupling correction and shell closures. Single Particle Model (SPM)
and spin and parity (J*) of cdd-A, even-even and odd-odd nuclei and
Northeim rule and B-B rules and discussion of exceptional states,
exercise of obtaining J* for nuclei and their verification with experi-
mental values. Magnetic and quadru-pole moments and the SPM,
Schmidt lines and their modifications. Special discussion of Shell model
in case of A< 150 and A >150 nuclei.

Shell model and Nuclear deformation, collective nuciear deformations —
rotational and vibrational modes. Generalized nuclear deformation and
Nielsson Model.

Unit-IIT_

Gamma transitions and nuclear fission -

Multiple electric and magnetic transition, Transition probabilities,
‘Weiskopf units. [somerism and skel! model and isomeric states, land of

»
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isomers, Life time and width measurement.
Liquid drop model and nuclear fission, fissility and fission energy, critical
reactors and neutronics in a reactor- four factor formula, thermal and
fast neutron spectra, moderation of neutrons in a reactor, Mass distri-
bution of fission products and their radio-toxicity. Nuclear waste and
related problems. Radio-nuclide and their applications.
Scintillators and gamma spectrometry, identification of radio-nuclides,
Surface barrier detectors and fission detectors.
Beta decay and weak interaction :
"Nuclear beta decay, continuous energy spectrum, neutrino hypothesis,
kinematical considerations of b , b*, electron conversion and double
b emission, four lepton interaction. Fermi theory of b decay, Fermi and
Gammow Teller transitions, Ft- value determination and allowed and
forbidden beta decay. Parity violation, Wu’s experiment, V-A interaction.
Beta spectrometry and characterization XRF techniques.
Reference Books, ‘
1. Experimental Nuclear Physics, Vol. I and 11, K.N.Mukhin , Mir Publica-
tion, Moscow.
A text book of Nuclear Physics, CMH Smith, Pergamon Press.
Nuclear Physics by Kenneth S Krane
Elements of Nuclear Physics, W.E.burcham. ELBS Longman,
Nuclear Physics, R.R.Roy and B.P.Nigam Willey Basten, 1979
The Atomic Nucleus R.D. Evans, Mc Graw Hill, 1955
Introduction to Experiments, R.M.Singru, Wiley Eastern Pvt. Ltd.

SPECIAL PAPER
PAPER: VII (A)
ADVANCED QUANTUM MECHANICS & INTRODUC-
TORY QUANTUM FIELD THEORY

Time: 3 hts Max Marks- 100

NOTE - Question paper will have three part viz. Part A (20 marks), Part B
(20 Marks) and Part C (60 Marks). Students are required to answer all
ten very short type question (20 words each) in Part A. Each questlon
carry equal marks.
In Part B, answer all five short type question (50 word each). Internal
choice has been given to each question. Each question carry equal marks.
In Part C, candidates are required to attempt all three essay type ques-
tion (400 word each). Internal choite has been given to each question.
Each; question carry equal marks.

Unit-1
Scattering (non-relativistic) : Differential and total scattering cross section,

*

SemawN
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transformation from CM frame to Lab frame, solution of scattering prob-

" lem by the method of partial wave analysis, expansion of a plane wave
~ in to a spherical wave and scattering amplitude, the optical theorem,

Applications - scattering from a delta potential, square well potential

" _and the hard sphere scattering of identical particles, energy dependence

""and resonances scattering. Breit - Wigner formula, quasi stationary

Ty

-, states.

" ‘The Lippman -Schwinger equation and the Green’s function approach
. for scattering problem, Born approximation and its validity for scatter-

ing problem, Coulomb scattering problem under ﬁrst Bom approxnma—
tion in elastic scattering.

Relativistic Formulation and Dirac Equation: Attempt for relativistic fonnu—

lation of quantum theory. The Klein-Gordon equation, Probability den-
sity and probability Current density, solution of free particle K. G. equa-
tion in momentum representation, interpretation of negative probability
density and negative energy solutions.

Dirac equation for a free particle, properties of Dirac matrices and alge-
bra of gamma matrices, non-relativistic correspondence of the pauli equa- .
tion (inclusive of electromagnetic interaction). solution of the free particle
'Dirac equation, orthogonality and completeness relations for Dirac

"spinors, interpretation of negative energy solution and hole theory.

Unit-1I

Qymmetnes of Dirac Equation: Lorentz covariance of Dirac equation. proof

kit

of covariance and derivation of Lorentz boost and rotation matrice_ for
Dirac spinors. Projection operators involving four momentum and spin,
Parity (P). charge conjugation (C), time reversal (T} and CPT operators

for Dirac spinors, Bilinear covariants. and their transformations
behaviour under Lorentz transformation, P.C,T. and CPT. expectation
values of co-ordinate and velocity involving only positive energy
solurions and the associated problems,inclusion of negative energy
solution, Zitterbewegung, Klien paradox.

The Quantum Theory of Radiation: Classical radiation field, transversality

condition, Fourier decomposition and radiation oscillators, Quantization
of radiation oscil 1 ator. creation, anthilation and number operators, photon -
states, photon as a quantum mechanical excitations of the radiation field,
fluctuations and the uncertainty relation, validity of the classical descrip-
tion, matrix element for emission and absorption spontanecus emission
_ inthe dipole approximation, Rayleigh scattering. Thomson scattering and
the Raman effect, Radiation damping and Resonance fluorescence.
Unit - 11

Scalar and vector fields, Classical Lagrangian field theory, Euler Lagrange’s
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equation, Largangian density for electromagnetic field. Occupation
number representation for simple harmonic oscillator, linear array of cou-
pled oscillators, second quantizaiton of identicai boson, second quan-
tization of the real Klein Gordan field and complex Klein-Gordan feld,
the meson propagator.

The occupation number representation for fermions, second quantiza-
tion of the Dirac field, the fermion propagator, the e.m. interaction and
gauge in variance, covariant quantization of the free electromagnetic field,
the photon propagator.

S-matrix, the S-matrix expansion, Wick's theorem, Diagrammatic rep-
resentation in configuration space, the momentum representation,
Feynman diagrams of basic processes, Feynman rules of QED.
Applications of S-matrix formalism: the Coulomb scattering, Bhabha scat-
tering, Moller scattering, Compton scattering and pair production.

Text and Reference Books :

1.
2.
d.

Mg

Time :- 3 Hours

Ashok Das and AC Milissiones : Quantum Mechanics - A Modern
Approach (Garden and Breach Science Publishers)

E. Merzbaker; Quantum Mechanics, Second.Edition (John wiley and
Sons)

Bijorken and Drall : Relalivistic Quantium MechanicsMeGraw Hill)
1.J Sakurai: Advance Quantum Mechanics (John Wiley and Sons)
Quantum Field _Theory by F. Mandal & G. Shaw (John - Wiley)
Elements of Advanced Quantum Theory by J. M. Ziman(Cambridge
University Press).

'PAPER VII (B)

ATOMIC AND MOLECULAR PHYSICS
Max. Marks :- 100

NOTE - Question paper will have three part viz. Part A (20 marks), Part B

(20 Marks) and Part C (60 Marks). Students are required to answer all
ten very short type question (20 words each) in Part A. Each question
carry equal marks.

In Part B, answer all five short type question (50 word each). Internal
choice has been given to each question. Each question carry equal marks.
In Part C, candidates are required to attempt all three essay type ques-
tion (400 wotrd each). Internal choice has been given to each question.
Each question carry equal marks.

Unit - |

Basic principles of interaction of spin and applied magnetic field-Con-
cepts of NMR spectroscopy-Concepts of spin spin lattice relaxation-

M.D.S.U. Syllabug/*"._

Chemical shift Spin spin“coupling between two and more nucicreeoai- 2
tative) experimental setup CW NMR Spectrometcr Chemical analysis *

~ using NMR

- Mossbauer effect-Recpilless emission of gamma rays-chemical shift-

| .. Magnetic hyperline interaction-Experimental setup
* Electron spin resonance-Effects of LS coupling fine and hyperline struc-

ture-G Values-Simple experimental setup
Unit-II
Time dependence in quantum mechanics-Time dependent perturbation

theory-Rale expression for emission-Perturbation theory calculation of

polarisability-Quantum mechanical expression for emision rate-Time

“ correlation function and spectral Fourier transform pair-Properties of time

correlation functions and spectral time shape-Fluctuation dissipation
theorem-Rotational correlation function and pure rotational spectra-Re
orientational spectroscopy of liquids
Raman effect-Quantum theory-Molecular polarisability-Pure rotational
Raman spectra of diatomic molecules-Vibration rotation Raman spectrum
of diatomic molecules-intensity alterations in Raman spectra of diatomic
molecules Experimental setup for Raman spectroscopy-Application of
IR and Raman spectroscopy in the structure determination of simple
molecules

Unit-INT
Electronic spectra of diatomic molecules-Born Oppenheimer
approximation, Vibrational coarse structure of electronic bands-Progres-
sion and sequences-intensity of electronic bands-Franck Condon prin-
ciple-Dissociation and pre dissociation-Dissociation energy-Rotational
fine structure of electronic bands Electronic structure of diatomic (base
ideas only)

Text-and Reference Books

1 Molecular spectroscopy-feane L McHale

2. Molecular quantum mechanics-P.W. Aikins & R.S.-Friedman
3. Mossbauer spectroscopy-M.R. Bhide

4. NMR and chemistry-J. W.AKkitt

8. Structurallllethods in inorganic chell}istry-E.A.V.Ebsworth, D. WH
‘ Rankin & S. Cradock.

6 Introduction to Atomic Spectra-H.E. Whlte(T)

7. Fundamentals of molecular spectroscopy.-O.B. Banwell (T)
8.  Spectroscopy Vol I, Il & I1I-Walker & Straugnen

9. Introduction to Molecular spectroscopy-G.M.Barrow

10. Spectra of diatomic molecules-Herzberg

11. Molecular spectroscopy-J.M. Brown
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ind molecules-P.F. Bernath
i modern spectroscopy-J.M. Holkas

PAPER VII (C)

QUANTUM ELECTRODYNAMICS AND QUANTUM
MANY BODY PHYSICS

Time :- 3 Hours_ Max Marks :- 100

NOTE - Question paper will have three part viz. Part A (20 marks), Part B
(20 Marks) and Part C (60 Marks). Students are required to answer all
ten very short type question (20 words each) in Part A. Each question
carry equal marks.
In Part B, answer all five short type question (50 word each). Internal
choice has been given to each question. Each question carry equal marks.
In Part C, candidates are required to attempt all three essay type ques-
tion (400 word each). Internal choice has been given to each question.
Each question carry equal marks. '

Unit-I
‘Dirac equation, properties of Dirac matrices. Projection operators. Traces.
Feynman’s theory of positron. Second quantization of Klein. Gordon
Field, Creation and Annihilation operators, Commutation relations.
Quantization of electromagnetic field, creation and annihilation opera-
tors, Commutation relations. Fock space representation, interacting fields,
Dirac (interaction) picture, S-Matrix and its expansion. Ordering theo-
rems, Feynman graph and Feynman rules. Application to some prob-
lems like Rutherford scattering and compton scattering, calculation of
cross sections using Feynman graphs. ‘
Unit- 11
Formation of Second Quantization Wave functions for identical particles,
Symmetrized basis for Fermions and Bosons, one particle & two-par-
ticle operators and their matrix elements in symmetrized basis. Number
space representations of the basis, creation and annihilation operators.
- Commutation relations, Representation of operators in terms of creation

and annihilation operators. Equation of motion for operators in number
space.
Simple Applications Electron gas: Hartree Fock approximation. Ground
state energy and single particle in Paramagnetic and Ferromagnetic
states. Role of exchange term, Ground State of Interacting Bosons, Bose-
Einstein Condensate, Spectrum of elementary excitations. Super fluidity.

Unit-11
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- Green’s Functions"and Linear Response Theory One particle and Two
particle Green’s functions. Ground State energy and Linear response in
terms of Green’s functions. Analytic properties of Green’s functions.
Equations of Motion for Green’s function.

Perturbation Theory Interaction representation. Gall-Mann-Low Theo-
rem for Ground State Energy, Perturbation Expansion for Green’s func-
tions, Wick’s Theorem, diagram matic representation, Dyson’s equation,
self energy, polarization. Application to Interacting Fermi Gas
Dilute Fenni gas, Landau Theory, Screening of Couiomb interaction, ran-
dom Phase approximation for electron gas. '

. Text and Reference Books _

1. Bjorken & Drell: Relativistic Quantun] fields

2.  Muirhead: The Physics of Elementary Particles

3. Schweber, Bethe and Hoffinann: Mesons and Fields Sakurai: Advanced
. Quantum Mechanics

4. Mandal: Introduction to Field Theory

§. Lee: Particle Physics and Introduction to Field

ELECTIVE PAPERS
PAPER VIII (A)

MICROWAVE ELECTRONICS

Time :- 3 Hrs Max. Marks :- 100

NOTE - Question paper will have three part viz. Part A (20 marks), Part B
(20 Marks) and Part C (60 Marks). Students are required to answer all
ten very short type question (20 words each) in Part A. Each question
carry equal marks.
Int Part B, answer all five short type question (50 word each). Internal
choice has been given to each question. Each Guestion carry equal marks.
In Part C, candidates are required to attempt all three essay type ques-
tion (400 word each). Internal choice has been given to-each question.
Each question carry equal marks.

Unit-1
Introduction to microwaves and its frequency spectrum,. Application of
microwaves.
Wave guides: )

(a) Rectangular wave guides: Wave Equation & its solutions, TE&TM
modes. Dominant, mode and choice of wave guide Dimensions Meth-

ods of excitation of wave guide.
(®) - Circular wave guide-wave equation and its solutions, TE, TM & TEM

modes.
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(c) Attenuation-Cause of attenuation in wave guides, wall current & deri-
vation of attenuation constant, Q of the wave guide.

Microwave Devices:
Klystrons, Magnetrons and Travelling Wave Tubes, Velocity modula-
tion, Basic principles of two cavity Klystrons and Reflex Klystrons.
principles of operation of magnetrons. Helix Travelling Wave Tubes,
Wave Modes. Transferred electron devices, Gunn Effect, Principles of
operation. Modes of operation, Read diode, IMPATT diode, TRAPATT
Diode. -

“ Unit- 1l

Microwave Communications :
Advantzages and disadvantages of microwave transmission loss in free
space, proj'agation of microwaves, atmospheric effects on propagation,
Fresnel zone problem, ground reflection. fading sources. detectors, com-
ponents, antenras used in MW communication systems.

Satellite Communicatiops:

Satellite communications: orbital satellites. geostationary satellites. or-
bital patterns, look angles, orbital spacing, satellite systems. Link
moduies,

Parametric Amplifier: varactor, Equation of capacitance in linearly graded
& abrupt p-n junction, Manely Rowe relations, parametric up convertor
and Negative resistance parame ric amplifier, use of circulator, Noise in
parametric amplifiers. ' ‘

Microwave Antennas: Introduction 1o antenna parameters, Magnetic Currents,
Electric and magnetic current sheet, Field of Huygen’s source, Radia-
tion from a slot antenna, open end of a wave guide and Electromagnetic
- Homs. Parabolic reflectors, Lens antennas.,

Unit-IT
Ferrites: Microwave Propagation in ferrites, Faraday rotation, Devices
employing Faraday rotation (isolator, Gyrator, Circulator). Introduction

to single Crystal ferromagnetic resonators, YIG tuned solid state reso-
nators.

Microwave Measurements:

(@ Microwave Detectors: Power, Frequency, Attenuation, Impedance us-

' ing Smith chart, VSWR, Reflectometer, Directivity, coupling using direc-
tion coupler. (b) Complex permittivity of material & its measurement: defi-
nition of complex, permittivity, loss tangent, measurement of E of Sol-
ids, liquids and powders using shift of minima method.
Radar Systems Radar block diagram, operation radar .frequencies pulse
considerations. Radar range equation. Minimum detectable signal re-
ceiver noise signal to noise ratio. Integration of radar pulses Radar cross
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section. Pulse repetition frequency. Antenna pararpetcrs, system IoIs)s'es
and propagation losses, Radar transmitters, receivers Antennas, Dis

plays.

" Text and Reference Books o .
"1, “Microelectronics” by Jacob Millman, Mc Graw-Hill International Book

Co. New Delhi. 1990

2. “Optoelectronics Theory and Practice Edited byAlien thabbal Mc

GrawHill Book Co. New York.

3, “Microwaves by K.C. Gupta. Wiley Eastern Ltd. New Delhi 1983

4. “Advanced Electroncs Communications Systems” by Wsityne Tomasi.
Phi.Edn, ' .
i iati : Jorden & Balmain.
8, Electromagnetic & Radiating Systems: '
6. Theory and application of microwaves by A.B.Brownweli & R.E. Beam
" (McGrawHil). .
7 grtroduction to microwave the or Y by Atwater (McGraw Hill).
* - - - 1] -Gupta-
Microwaves by M.L. Sisodia & Vijay Laxmi :
: Microwave Electoronics by R.F. Soohoo (Addisen \Yesley Pub. Ca{np.).
. .. Foundation of microwave engineering by R.E. Cpllm. (Mc Grz{w I’Ell).
Solid State physical electronics by A. Vanderziel, (PHL qula).
10. Solid State physical electronics b)_’ BG Stre)etman (PH], India).

. Microwave Principles by H. J. Reich (CBS). , .
:; Principles of Microwave circuits by GC. Montogmel) -(Mc.Graw H(‘l:ls)
13. Microwave Circuits & Passive Devicgs by M.L. Sisodia and GS.

Raghuvanshi (Willey Eastern, New Dethi) -
14 Mi%:'lowave Semiconductor Devices and their Circuit aplications by H.A.
Watson ‘
15. Antenna Theory, Part,-1 by R.E. Collin & F.J. Zucker (McGraw Hill, New
~ York) '
"16. Antenna Theory,Analysis by E.A. Wolﬁ: (J.Willey &Soas) o
17. Antenna Theory Analysis by C.A. Balanis Harper & Row, Pub. & Inc.

York. .
18. r;:r;n:a Theory & Design by RS Elliott (LPHI Ltd. New Delhi)
PAPER- VIII (B)
SOLID STATE ELECTRONICS

. ks: 100

Duration: 3hrs. _ zladaxar]:lsz;r .

NOTE - Question paper will have three part viz. Part A ( 0 m \ >
(20 Marks) and Part C (60 Marks). Students are required to answer a

ten Qery short type question (20 words each) in Part A. Each questlon

carry equal marks. .
lnn!;}:qu, answer all five short type question (50 word each). Internal
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;::c;j::t hgs bee:_ﬁiv'en to each question. Each question carry equal marks
1 » candidates are required to attempt all three essa .
tion (400 “:ord each). Internal choice has been given to eaihtype tion,
Each question carry equal marks. uestion
Unit-I
Semi;onductor Matf,rials and Car “iers Transport in Semiconductors:
Dlilergy Bdands: intrinsic carr.ier concentration. Donors and Accept'ors
> nr:ct ar‘:I Indirect band sem1.conductors. Elemental (Si) and compoumi
o nicon :;ctors {GaAs). Doping of Si (Group I (n) and Group V (p)
Co pounds) and GaAs (group II (p), IV(n.p.)and VI (n)compounds). Cal-
A ation of Ferml. leve:I and conductivity of semiconductors '
Carr!er D]'.lﬁ, ?mer Dltfu_sion, continuity equation. Ambipolar Transport
¢ arrier InJecu‘on, Generation Recombination Processes-Direct, Indirect
bfmd.gap semlconc_luct'ors. Band to band, trap assited and auge’r recom-
T1iln::;1c,ulg;‘il;;w acrlli:l) h;gjh injection. Quasi Fermi levels. Minority Carrier Life
\ and Diffusion of Minority Carriers (Haynes-Shock! i
- ment) Determination of Conductivi e o va o
e ivity (a) four probe and (b) van der paw
Semiconductor surfaces: surface ch i
ui : A arge barriers, surface récombinati
Amorphous semiconduct il d tai angling band
Amor ctors, Mobility edge band tails and dangling band
o . Unit-Il
unc:‘lor.n Devices; Basic fabrication steps. Diffusion of impurities, thermal dif:
uston, constant total Dopant diffusion, ion im jor ‘
fusior t total Dopan usion, plantation. Need fi
Lunct:ons. Junct}on D-ewces (1) p-n junction-Energy Band diagrams let
gt.no i_md hetro junctions. Current flow mechanism in p-n junction,effect
;. f;::d‘lrect and surf'ilce recombination currents on the forward l;iased
diffusion c.:urrent, d.lode ideality factor, Breakdown mechanisms p-n
_]Ul‘lcll(?ll dlodes-.rect.lﬁers (high frequency limit), ac response difﬁ;sion
. capac{tance, switching properties, P-I-N diode. ’
Metal-sem:c(?nduc.tor (Schottky) Junetion: Energy band diagram, current flow
mechanisms in folrward and reverse bias, thermionic al;d diffusion
;:\:;rrents. ?ffect of: interface states. Applications of Schottky diodes, (ii)
. etaI-O)(_ldefs?mlconductor (MOS)diodes. Energy band diagram dt;ple-
:lgn c?d l:nw:rsnon layer. High and low frequency Capacitance {/oltage
- V) characteristics. Smearing ofC-V shi i
o ) armateritic g 0 curve, flat band shift. Applica-
. Unit-111
Bipolar Transistors and Thyristors
General characteristics of BIT, Factors i
istic , controlling current gain, freque
performance, switching of bipolar transistors. Basic concepts o:'qPNrIl’cPi"
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structures, thyristor turn on. turn off and power considerations, triacs

Microwave Devices . _
Tunnel diode, High field effect in two valley semiconductors transfer

electron devices (Gunn diode), Avalanche Transit time devices {Read,
Impatt diodes)

JFETS, MESFFTS and MOSFETS:. JFET Modeling including saturation ve-

locity effects, GaAs MESFET, MOSFET, surface space. charge region
under non equilibrium condition, channe! conductance, basic character-
istics current, voltage and device parameters.

(Over view and Basic principle of the following) :

Integrated Circuit Technology: Crystal growth and water preparation, vapour
phase epitaxy, Molecular beam epitaxy, oxidation, lithography, etching,
dielectric poly silicoln film deposition, diffusion. ion implantation,.
anaetallization assembly packaging. LSI and VLSI: Fundamental con-
sideration for IC processing.

Text and Reference Books :

1. K. Seeger : Semiconductor Physics, Springer Verlag.

2. John, P. Mckelvy: Solid State and Semicongluctor Physics, Harper and

A.G.Milnes: Semi-conductor Devices and Integrated Electronics, Von Non

3.
4. S.M.Sze : Physic of Semiconductor Devices Wiley.
5

S. M. Sze VLSI Technology.
PAPER VIII (C)

PLASMA PHYSICS
Time: 3 hrs Max Marks - 100

NOTE - Question paper will have three part viz. Part A (20 marks), Part B
(20 Marks) and Part C (60 Marks). Students are required to answer all
ten very short type question (20 words each) in Part A. Each question
carry equal marks.

In Part B, answer all five short type question (50 word each). Internal
choice has been given to each question. Each question carry equal marks.
In Part C, candidates are required to attempt all three essay type ques-
tion (400 word each). Internal choice has been given to each question.
Each question carry equal marks.
' Unit- 1
Basic properties and occurrence. Definition of plasma. Criteria for plasma
behavior, Plasma oscillation. Quasineutrality and Debye shielding. The
plasma parameter. natural occurence of plasmas. Astrophysical plasmas.
Plasma in Magnetosphere and ionosphere. Plasma production and di-
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and parametric instability. Oscillating two stream instability, Non-linear
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Landau damping. Controlled thermonuclear fusion and Other plasma ap-

agnostics. Thermal ionization, ‘a'aha-equation. Brief discussion of meth- 1 .
ods of laboratory plasma production. Steady state glow discharge plications: . o
microwave breakdown and induction dischar'ge, Double Plasm aMachinej - Potentials and problerns of controlled thermonuclear fusion. Ignition

Elementary ideas about plasma diagnostics. electrostatic and magnetic v temperature and Lawson criteria. Magnetic confinement. Simple discus-
gn . sion of Tokrmak, stellarators, multipoles and Z pinch. 1dea about interstial

probes. _

Charged particle motion and drifts, Guiding centre motion of a charged " confinement and laser fusion. Methods of plastha heating and problems

particle. Motion in (i) uniform electric and magnetic fields (ii) gravita- :;:TIS;:SOE:S‘: ?;:;:fslf:;e ;I;::n(:l;g:i::sMHo polwer generator, Plasma
¥ . f

tional and magnetic fields. Motion in non-upiform magnetic field (i) grad

Text

and Reference books

zpl;r:::c:::iﬂ:;p:: g%ﬁgg:&ﬂ:ﬁiﬁf ic::rlx?o(r:iﬁ?:ni'g::::: 1. FF Chen:_An Introduction Eo Plasm§ Physics (Plenum Press) 1974..

:'il::‘d ;::11-1 s¥a-1ll lamm-m- mdius. 'I:ime varyiflg ecflef:tic f}eld and polariza- 2. l;::g:s)?;vzld?on: Methods in Non-linear Plasma theory {Academic

moment.-. imo varying magnetic field adiabatic imvariance of magnetic 3. WB. Kunicel: Plasma Physics in Thebry and Application (McGraw
Unit-IT Hill)1966.

Plasn?a fluid e_quation§ fluid equations: Convective derivative, Two fluid * xs:s)?;:;ncoms - Fundamentals of Plasma Fhysics (Fereamons

and single ﬂund equations. Fluid drifts perpendicular 70 B, diamagnetic 5, Cuberoi: fntroduction_ to un magnetized plasma (Prentice Hilly 1988

drift.

Diffiusion and resistivity: Collision and diffusion parameters. Decay of
a plasma by diffusion, anibipolar diffusion. Diffusion across a magnetic
field. Collision in fully ionized plasma,. Plasma resistivity. Diffusion in
fully ionized plasmas. Solution of Diffusion.equation. '
qu:lilibrium and stability: Hydromagnetic equilibrium. Concept of mag-
ne,:tlc pressure. Equilibrium of a cylindrical pinch. The Bennet pinch.
Diffusion of magnetic field into a plasma. Classification of instabilities.
Two str_eam instability. The gravitational instability. Resistive drift waves.
Waves in plasma: electron plasma waves. Jon Waves, Elecn’osatatic elec- .
tron oscillations’ perpendicular fo B, upper hybrid oscillations:
Electrostatic ion waves perpendicular 7o B, ion cyclotron waves, Lower

hybrid oscillations. Electromagnetic waves in field free plasma. Electro- °

magneti-c waves perpendicular to B. Cut offs and resonances, Electro-
magnetic waves parallel fo magnetic field, Hydro magnetic waves.
Magneto sonic waves.
Unit- 11

Kmetic theory, Boltzmann and Vlasov equations, Derivation of Tllultifluid
equations, Vlasov equation, Linearization of Valsov Maxwell equalions
High frequency p}asma waves, Landau damping, A Physical derivation
of Landan damping, Low frequency ion acoustic waves, lon Landau
damping.

Is'lon-line_ar effects: Non-linear effects in plasmas. The Sagdeov poten-
t!al, perlvatlpn of KdV equation for ion acoustic waves, Soliton solu-
tion in one dimension Elementary ideas about the ponderomotive force

PAPER VIII (D)

ATMOSPHERIC SCIENCE AND ENVIRONMENTAL

Time: 3 hrs

PHYSICS
Max Marks 100

NOTE - Question paper will have three part viz..Part A (20 marks), Part B

(20 Marks) and Part C (60 Marks). Students are required to answer all
ten very short type question (20 words each) in Part A.-Each question
carry equal marks.

fn Part B, answer all five short type question (50 word each). Internal
choice has been given to each question. Each question carry equal marks.
In Part C, candidates are required to attempt al} three essay type ques-
tion (400 word each). Internal choice has been given to each question.
Each question carry equal marks.

Unit-1

Physical Meteorology

_ Atmospheric composition, laws of thermodynamics of the atmosphere..
Adiabatic process. Potential temperature. The clausis clapyeron equa-
tion, laws of black body radiation, solar and terrestrial radiation, Albedo,
Green house effect. Heat balance of earth- atmosphere system. Dynamic
Meteorology Fundamental forces, non-inertial reference frames and
apparent forces, structure of static atmosphere. Momentum, continuity
and energy equations, Thermodynamics of the dry atmosphere. elemen-

~
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tary applications of the basic equations. The circulation theorem, vo-
racity, potential vorticity, vorticity and potential vorticity equations.
Monsoon Dynamics. .
Wind, temperature and pressure distribution over India in the lower, mid-
dle and upper atmosphere during pre, post and mid-monsoon season,
onsoon circulation in the meridonal (Y -Z) and zonal (X- Y) planes,
energy cycle of monsoon. Dynamics of mon soon depressions and
easterly ‘waves. Intra seasonal and interannual variability of monsoon.
Quasi by-weekly and 30-60 day oscillations. ENSO and dynamical
. mechanism for their existence. :
Numerical Methods Tor atmospheric Models Filtering of sound and
gravity waves, filtered forecast equations, basic, concepts of
quasigeostrqphic.and primitive equation models, one level and multi-
level models. Basic concepts of initialization and objective analysis for
wave equation, advectiofii equation and diffusion equation.
Unit-1
Atmospheric Pollution :
Role of meteorology on atmospheric pollution, Atmospheric boundary
layer, air stability, local wind structure, Ekman spiral, turbulence bound-
ary layer scaling. Residence time and reaction rates of pollutants, sul-
phur compounds, nitrogen compounds, carbon compounds, organic com-
pounds, aerosols, toxic gases and radioactive particles trace gases.
Atmospheric Instrumentation Systems Ground based instruments for the
measurement of Temperature, Pressure, Humidity, Wind and Rainfall Rate,
Air borne instruments Radisonde. Rawinsonde, Rocketsonde-sateilite in-
strumentation space borne insiruments).
Essentials of Environmental Physics ,
Structure and thermodynamics of the atmosphere. Composition of air.
Greenhouse effect. Transport of matter, energy and momentum in na-
ture. Stratification and stability of atmosphere. Laws of motion, hydro-
static equilibrium. General circulation of: the tropics. Elements of weather
and climate of India. ‘
' Unit-1TT
Solar and Terrestrial Radiation
Physics of radiation. Interaction of light with matter. Rayleigh and Mie
scattering, Laws of radiation (Kirchoffs law, Planck’s law, Beers law,
Wiens displacement law, etc.). Solar and tefrestrial spectra. UV radia-
tion, Ozone depletion problem. IR absorption energy balance of the earth
atmosphere system. Environmental Pollution and Degradation Elemen-
tary fluid dynamics. Diffusion. Turbulence and turbulent diffusion.
Factors governing air, water and noise pollution. Air and water quality

-3 W
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standards. Waste disposal. Heat island effect. Land and sea breeze. Puffs
and plumes. Gaseous and particulate matters. Wet and dry deposition
o tal Changes and Remote Sensing
'?Vl-ll‘ionzl:‘;; sources and combustion processes. Renewable sources ;.)f
i energy. Solar energy, wind energy, bio energy, hyd_ropow.er, fuel _cel S,
!f‘:"' nuclear energy. Forestry and bio energy. Global 'and Regmnal .Ch}l?at-e
o Elements of weather and climate. Stability and‘vemcal mothn of air. Hori-
zontal motion of air and water. Pressure gradient forces. Viscous forces.
Inertia forces. Reynolds number. Enhanced Greenhouse I~;ﬁ'ect. Energy
balances a zero dimensional Greenhouse model. Global climate models.
t and Reference Books ' . | |
'lrex‘T‘he Atmosphere by Frederick K. Lutgens and Edward 1. Tarbuk (for
“chapter 1 and VI) 3 L |
2 c[:);lll)amic Meteorology by Holton. 1.R 3 edltllon, Academic Press N;ﬂ‘:’:l..
' (1992). ThePllysics of Monsons. By R.N. ;(eshvamurthy and M.Sha
Ra. Allied Publishers. 1992 (for chapter3 N N
Numerical Weather Predicition by G 1. Haitinerand R. T. Vllllans. John
Wiley and sons. 980 .
Princyipies of Air pollution meteorology by Tom Lyons and Prillscott,
CBS publishers & Distrbutors (p) Ltd.
adar Meterology by fienry Saugageot . ‘
légb:‘t Boeker S%y Rienk Van Groundelle: Environmental Physics (John
9 r"il}e{-z.ougtion: The Physics of Atmosphere (Cambridge University
Press, 1977 : _
10. J .T.ss\,Nidel{ and. J. Weir: Renewable Energy Reso'urct_as (Elbs, 191'38)
ll: Sol Wieder: An intreduction to Soil Energy for Scientists and Engineers
John Wiley, 1982). o _
12 EK.N. Kesh?wamurthy and M. Shanker Rao: The Phy:;msI of Monsoons
llied Publishers, 1992). o
13 ((?J llialtinel' and R.T. Williams: Numerical Weather Prediction (John Wiley,

" 1980)

PAPER VIII (E)

HIGH ENERGY PHYSICS

Time: 3 hrs Max Marks - 100

ime: .

NOTE - Question paper will have three part viz. Part A (2.0 marks), Part l]':“
t20 Marks) and Part C (60 Marks). Students are required to answer-a
ten very short type question (20 words each) in Part A. Each question

equal marks. ‘ ‘ _ ‘o
' f:l';);an answer all five short type question (50 word each). Intemal
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choice has been given to each question. Each question carry equal marks.
In Part C, candidates are required to attempt all three essay type ques-
tion (400 word each). Internal choice has been given to each question.
Each question carry equal marks.
Unit-I ‘
Historical Development, classification of particles-Fermions and Bosons,
particles and antiparticles. Basic “Fermion constituents, Quarks and lep-
tons, Hadrons-composites of Quarks and anti quarks. Interactions and
Fields in Particle Physics, Electromagnetic, Gravitational, weak and strong
interactions. Hadron-Hadron Interactions, Conservation Rules in Fun-
damental Interactions. Colliding ,!3eam Machines and related Kinemat-
ics, electromagnetic shower detectors. Hadron-Shower calorimeters, life-
time of Neutral pion. '
[nvariance in Quantum mechanics, Translations and rotations. Parity,
Spin and Parity of the Pion. Parity of Particles and Anti particles, Tests
of parity conservations, charge conservation. Gauge Invariance, and
Photons. Charge conjugation Invariance. Eigen states of charge con-
jugation Operator, Positronium decay, Experimental text of C- invariance,
time several invariance, C-P violation and CPT Theorem, Electric dipole
moment of the neutron. Isospin. Isospin in the Two Nucleon system,
Isospin in the Pion-Nucleon System. Strangeness and Isospin.
Unit-I
Dalitz Plots: Three body, Phase space, Kelt decay, Dalitz Plots involy-
ing three Dissimilar Particles, Total and Elastic Cross-Sections at this
Energy, Pmliclc Production at High Energies. The Baryon Decuplet,
Quark spin and Color, the Baryon octet, Quark Antiquark combinations:
The Paeudoscalar Mesons. The Vector Mesons, Lept9nic decays of
Vector mesons. Heavy-Meson Spectroscopy and the Quark model
Charmonium levels. Epsilon states.
Classification of Weak Interactions. Fermi theory of Nuclear 8 decay,
Interaction of Free Neutrinos; Inverse B decay, Helicity of the neutrino,
Parity Violation in A decay, Parity Non conservation in B-decay, Pion
and Muon decos,
/t_J.I Decay, and J.1_c Branching ratios. Weak decays of Strange
Particles, Cabibbo Theory. K” decay. Strangeness Oscillations, the K”
Regeneration Phenomenon, CP violation in K” decay.
Unit-{1
The scattering Cross Section in terms of Invariant Amplitude M, Decay
Rate in terms of M, Invariant (Mandelstan) Variables.
An Electron Interacting with an Electromagnetic Field Am’ Molar Scat-
tering e e eC, the process Cnr C’nr and the process ecpr, Helicity Con-
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Continuous operation lasers, Heten
tum Lasen S Goomans (1] q.uantum Lasers, CW Hetero quan-
2.fiolln'er series and transforms and their applications to data communi-
cation.
Intr?duction 1o Probability and Random Variables. Introduction to infor-
mation Theory and Queuing Theory.
Inu'?duction and Evolution of Telecommunication, Fundamentals of elec-
u‘?ll_lc communication: Wired, Wireless, Satel 1 ite and optical Fiber, Analog
digital, Serial/parallel, Simplex/half and full duplex, Synchronous/
Asynchronous, Bitlbaud rates, Parity and error control (CRC,LRC,ARQ
etc.) Signal to Noise Ratio, T
Transmission types, codes modes, speed and throughput. Modulation
t?rpes, techniques, and standards. Base band and carrier communica-
tion, Detection, Interference, Noise signals and their characterization
Phase Locked Loops. Modems, Transmission media (guided and un-.
guided) common interface standards.
Introduction to Unix Linux and shell scripting. conceptual framework of
computer languages. Introduction to Ge++. Data Types and opetrators
Statements and Controls Flow, Function and Program Structure, Strings'
The Preprocessor, Pointers, Memory Allocation, Input and Output, sul;
program, Recursion, File Access. i '

. Unit-II
Obiect orientation concepts: Classes, objects, methods and messages, en-
capsul-ation and inheritance, interface and implementation, reuse, and
extension of classes, inheritance and polymorphism:; analysis and de-
sign; Notations for object-oriente'ag] analysis'and design; Case studies
and applications using some object oriented programming languages
Introduction to web enabling technologies and authoring tools/lan:
guages (webcasting, database integration, CGI, perli, Java, HTML: C# )
Network types and architecture (broadcast, multicast, LAN, MAN, V’VA}:‘
topolo% token ring FDDI, Cabling). Protocols, interfaces and services’
x°23, ISDN, ATM, VPN, frame relay, wireless transmission, bridges. TCP;
I_P an.d ISCOSI Models. Routing. congestion and flow control, tunnel-
ling, internetwork routing. Datalink protocols, Multipie access pt:otdcols
TCP, UDP, Transport layer error recovery, Application layer services anci
protocols. IP addressing Network security. ‘

Unit-TH .

Evolution of Internet, Internet architecture; goals and key issues related
to Intemet working technologies; Internet connectivity (dial-up, dedi-
cated Jines,-broadband, DSL, radio, VSA T, ) Domain Name Séheme
Technology and tools relevant for web access (FTP, email, search tools,)’

s N

F
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" Internet security.

" Multimedia, techniques of data compression, voice, video, Mhone, and
interactive video-on demand over the ‘Internet. Mobile computing

Fundamentals of Net work Management (NM), Need for NM, Elements

- of NM system (Manage Agent and a protocol, SNMP), Functional areas

" of NM defined by 1SO Fault) Management Configuration Magangelilent,

Performance Management, Security Management, Accounting Manage-

‘ment, NM standards, TMN, Web based NM (Introduction), case stud-

jes: HP Open-View IBM Net-view, SUN Solaris Enterprisc Manager.

Text and Reference Books.
‘Data communication by Reid and Dartskor. Data Networks by Gallager.
Data Communication by William Stalling .
" Commu,'ication networks hy Leon-Garcia and Widjaja.
Introduction to communication systems by S. Haykins
Analog and Digital Communication by S. Haykins .
Jesse Literty, Beginning object oriented Analysis & design using’ C++

Wrox Pro 1998
PAPER-VIII (G)

SCIENCE AND TECHNOLOGY OF SOLAR, HYDRO-

" GEN, SOLAR ENERGY AND OTHER RENEWABLE

Dusation: 3 hrs.

ENERGIES
Max. Marks: 100

NOTE - Question paper will have three part viz. Part A (20 marks), Part B

(20 Marks) and Part C (60 Marks). Students are required to answer all
ten very short type question (20 words each) in Part A. Each question
carry equal marks. '

In Part B, answer all five short type question (50 word each). Internal
choice has beengiven to each question. Each question carry equal marks.

. In Part C, candidates are required to attempt all three essay type ques-

tion (400 word each). Internal choice has been given to each question.
Each question carry equal marks. R
Unit-I ‘

Solar Energy: Fundamentals of photovoltaic Energy Conversion Phys-
ics and Materials Properties Basic to Photovoltaic Energy Conversion:
Optical properties of Solids. Direct and indirect transition semiconduc-
tors, interrelationship between absorption coefficients and band gap re-
combination of carriers.

Types of Solar Cells, p n junction solar cell, Transport Equation, Cur-
rent Density, Open circuit voltage and short circuit current, Brief de-
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age. Phase change storage. Solar pond. Chemical storage. Solar. space -
1, conditioning- Energy requirement in buildings, Passive system architec-
., -ture, Performance and design, coiling processes-vapour- compression re-

5 1ptlons of single crystal silicon and amorphous sj]jcon solar cells,
- ementary ideas of advanced solar cells e.g. Tandem Solar Cells; Solid
Liquid Junction Solar Cells, Naturé of Semiconductor. Eleetrolyuc Junc-

_:tlon Prmc1ples of’ Photo eiectrochemlcai solar cells
’ ' Umt—

_ Hydrogen Energy Relevance q: relanon to depletion of fossxl fuels and
.-environmental consnderatlons. S ‘

Hydrogen Prodnctlon Solar Hydrogen through Photo electrolysm andl

-Photo catalytlc precess., Phys:cs of matenal charactenstlcs for produc-

tion of Solar Hydrogen. Storage of Hydrogen: Bnef discussion of various .
. storage processes, special features of sohd state hydrogen storage ‘

materials, structural and electromc characterlstlcs of storage materials.

New St ‘rage Modes. Safety and Utilisation of Hydrogen: Various fac- | 3. Press1959. . Heatand Mass Transfer: ALulkov, Mir Pubhc hers Moscow
tors rele vant to safety, use.of Hydrogen as FueL Use in Vehicular trans- . .. Thermal conductivity of Solids: IE. parrot and Audrey D Stuckes: Pion
port, Hydrc zen 1or. Eleetrlclty Generation, Fuel Cellsf Elementary con- Ln‘mted London. ., Sobr Energy Engg Jui Sheng ‘Haieh, Prentic Hall,
cepts of other. Hydmgen Based. dewces such as Air Conditioners and New jersey Solar energy Thermal Processes Dluﬂ' ie and Backman
‘Hydride Batteries. Other Renewable Clean Energies: Elements of Solar '. erey & Sons. New York. .
Thermal Energy, Wind Energy and Occan Themal Energy Conversion. 5. Solar energy: S. P Tata McGraw Hlll New ‘Delhi;”

Heat conduction: Dri‘erential; equatidn; &f hgat conduction, Initial and

ﬁ'lgeranon cycle Absorptlon refriggration cycle, Performance of solar
absorption air conditioning. Solar, energy process economics.

Text and Reference books

Hydrogen as an Energy c | IIT:er Technologles system economy Eds-
Wnte and Nitch.Heat Conductlon M. Necati Ozisik-John Wiley&Saons.

.'Hand ‘Book of Heat transfer App]lcatlon Ed:ted by Warren M
Rohsenow James P, Harnou and Fjup N.'Ganic. =~ .
Conduct:on of Heat in Sohds H S. Carslas and Tc Jsegar Oxford—
Clarendon o

bQu“dft‘ry ?ondztﬁgs Mﬁ}hods of . soJ¥1n$ heat. G;‘onductlon pr'ob)ems R A A ; 'P AP ER' VIEE) - e
separation of variable 1. ¢vod fc)r one dnmensmh The Green’s function '
method Integrai tratisii; *method forfinite and infinite tanges: Prob- PHYSI(';'S OF LASER AND PROPERTIES OF
lems with and without imzmai ‘heat geriefation. Numerical analysis of sed o e BIOMOLECULES : e
... transient and periodic state of h. 1t conduction, Measurement techniques . Duratien: 3 hfs i 5 - Max. Marks.lIOO

f'-;' for. thermal conductivity and t..¢ir, comparative study (static and dy-_e

namlc), Guarded hot plate method, Thermal probe parallel wire. .

Uniecll, . .,

Convective and Radlatwe Heat Transfer Theory of convectwe heat
... transfers, Laminar and turbulent flow, Boundary, layertheory H”eatlransfer
in duct, Heat exchangerst Jbasig. them}al sign methods ’Ifheory o§ heat
plpe,?., Desugn cqnsnderanons Applleatlons of heat plpes Dlreet -and
....diffused thermal radlatlon Radiative propemes of real sm‘,faqesr Radxa-
tion exchange between surfaces. Atmospherrc attenuat;on, so!ar radla-
tion measurements Solar radlat:on geometry.
~Solar Energy Collectors: Flat Plate solar ener
Wab‘ orber surfaces. Trahspat‘eht Plates’ Colleétor eﬂErgy losses Thernal
_"'analysrs of colléctirs. Air heating collecttirs' ’Cbl]ector perfortnance
- teshng _C;oncentratlng collectors. Thermal analysls of concentrating
~ ¢oltectdrs. Tracking requirements’ " ‘ ' o

_Thermal Energy Storage and Solar Thermal Drevrces Storage of Solar
., energy Water stbrage Strattﬁcanon of Water _storage Pacfced bed stor-

Tied i

collectors. Selective

NOTE - Question papet will havethree pah% viz: Part A{20 marks),:Part B

Laser characteristics ' RN
Gaussian beam and its properties. Stable Two:Minor Optical Restma— -

{20 Marks) and Past C.(60 Marks). Students are requiréd to-answer all
+ten very shorttype questmn (201vmrdst each) m' Part A Each questlon

‘éarry eqbal marks: - PR R R e 1

In Part B, answer all ﬁve short type questlon QSO wbrd each) lntemal
choice has been given1o edeh quastion: Each'quastion carry equal hyarks.

“Ih ‘Part-C - eandidates. are réquiréd to-atiémpt all three essay type ges-
L tion (400 word each). internal choice has been gmn o each question

Each question carry equal marks.

Umt.l -1“--:),;-4 ERYEE A
SRR E e

tors. Longitudinal and Transverse Modés of Laser Ca%ty Mode Selec-

tion, Gain in a Regenerativé Lader Cavity. Threshold for 3 and'4 fevel -
Laser Systern Mbde LoeKing Pulse‘Shortemng- Pico seéond& femto -

second operﬁtiﬁri Mot ariowihg and St‘abihza‘ridn ” e

. i L i‘lit)ll i

Al gy ash aninidd ty "-'f;r'\“?‘_:'_ﬁ

4»1 Loy L
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Laser Systems

Ruby Laser, Nd- Y AG Laser, Semi Conductor Lasers, Diode-Pumped Solid
state Lasers, Nitrogen Laser, Carbon-dioxide Laser, Excimer Laser Dye
Laser; High Power Laser Systems.
Unit-1l

Laser Spectroscopic Techniques and Other Applications. Laser Fluores-
cence and Raman Scattering and their use in pollution studies. Non-
Linear interaction of Light with matter, Laser induced multi photon
processes and their applications. Ultrahigh resolution Spectroscopy with
lasers and its applications, Propagation of light in a medium with vari-
able refractive index. Optical Fibers. Light wave. Communication. Quali-
tative treatment of Medical and Engineering applications of Lasers.

Structural Aspects of Bio molecules

Conformational Principles, Conformation and Configuration Isomers and
Derivatives. Structure of Poly nucleotides, Structure of polypeptides,
Primary, Secondary, Tertiary and Quaternary Structures of Proteins
Structure of Polysaccharides.

Unit-1
Theoretical Techniques and Their Application to Bio molecules Hard

Sphere Approximation. Ramachandran Plot, Potential Energy Surfaces

outline of Molecular Mechanics method, Brief 1deas about Semi-empiri-
cal and Ab Initio Quantum Theoretical Methods, Molecular Charge
Distribution, Molecular Electrostatic Potential and Field and their Uses.
Spectroscopic Techniques and Their Application to Bio molecules Use
of NMR in Elucidation of Molecular Structure, Absorption and Fluc-
rescence Spectroscopy, Circular Dichroism, Laser Raman Spectroscopy,
IR Spectroscopy, Photo acoustic Spectroscopy, Photo-biological As-
pects of Nucleic Acids. o o

Structure Function Relationship and Modeling

Molecular Recognition. Hydrogen Bonding, Lipophilic Pockets on Re-
ceptors. Drugs and their Principles of Action, Lock and Key Model and
Induced fit Model.

Text and Reference Book

I.
2.
3

4.
5.
6.

7.

o W

Svelto: Lasers

Yariv: Optical Electronics

Demtroder: Laser Spectroscopy.

Letekhov: Non-Linear Laser Spectroscopy

Srinivasan & Pattabhi: Structural Aspects of Bio molecules
Govil & Housur : Conformations of Biological Molecules
Price: Basic Molecular Biology

Pullman: Quantum Mechanics of Molecular Conformations
Lehninger: Biochemistry

10
1.

12
13.

QU A

11.
12,

13.

14,

15.
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Mehler & Cordes: Biological Chemistry

Smith and Hanawalt: Molecular Photobiology, Inactivation & Recovery.
Fonash Solar Cell Devices-Physics

Fahrenbruch & Bube Fundamantal of Solar-Cells Photo voltaic
Chandra Photo electrochemical Solar Cells

LIST OF EXPERIMENTS

Note :-Students are required to perform at least eight experiments from
the general laboratory and eight-experiments from microwave / Electronic
Devices laboratory. Total number of experiments to be performed by the
students during the academic session should be at least 16, Few experi-
ments other than listed below, may be set at the college level, but at
par with the standard of M.Sc. (Final) class.
GROUPA (General Laboratory Course)

Determine fine structure constant using sodium doublet
Verify Cauchy’s relation & determination of constants.
To determine elm for an electron by Zeeman effect.
Determine the dissociation energy of lodine molecule.
Determine of energy of a given ray from Re-De source.
Find out the percentage resolution of given scintillation spectrometer
using Csm
Find out the energy of a given X-ray source with the help of a scin-
tillation spectrometer.
Plot the Gaussian distribution curve for a radioactive source.
To study the frequency and phase characteristics of band pass filter.
Study the wave from characteristics of transistorised astable symmetri-
cal multi vibrator using CRO & determine its frequency by various C
&R
Artificial transmission line.
Determine the dielectric constant of turpentine oil with the help of
Leacher wire system.
Tu determine the velocity of waves in water using ultrasonic interfer-
ometer.
To determine the magnetic susceptibility of two given samples by Gouy’s
method.
Determinations of Lande’s ‘g’ factor for IRRH crystal using electron spin
resonance spectrometer. Any other experiments of the equivalent stan-
dard can be set

GROUP B (Microwave Laboratory Course)
To study the characteristics curve of Klystron,
To study the mode characteristics of reflex Klystron and hence to de-
termine mode number. Transmit time, Electronics, tunning range, elec-
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tromc tunnmg sensm\nty

* To study the E-Plane radiation pattern of pyramldal hom antenna and

compute the beam width 0'[Antenha. :
To study the H plane radiation pattern of pyram:dal hom antenna and
compute the Directional gain of the Antenna, '

To determine the. dlelcctrlc. constant of a given sample at Microwave
frequency. .

‘To determine the dielectric constant of Benzene using plunger technlque
- at-room temperature. . R
" To détermine the unknown lmpedance usmg slotted Ime sectlon Smith

chart'in the K-band.

To- study the ‘microwave absorption in dielectric sheets.

Any other experiments of the equivalent standard cari be set
P N ()R A S S

Electronic Devices Laboratory Course

1.
2.
3.

To determine ¢/m- of an electron by magnetron valve method

To determine e/k using transistor characteristics.

To study dark and illumination characteristic of p-n- Juncnom solar cell
and to determine

. (i) Its internal series resistance

(ii) Diode ideality factor

To study the characteristics of foHowing semlconductor dewces
(D) VDR

(ii) Photo transistor - -

 (M)LDR -

o

7.

10.

11.

(iv)LED

To study the charactenstlcs of MOSTET and MOSFET amplifier.
To study dark and illumination characteristics of p-n- Junctlon solar cell
and to determine its

- (i) Maximum power available

(ii) Fill factor

To study capacitance variation of p-n junction with bias voltage in
reverse bias and determmatlon of built m potential and other related
parameters. :

To study temperature characterlstlcs of a thermistor and detem'ﬁnatlon
of activation energy.

Studies on life-time measurements’in p-n junctions by various

~methods.(VOC decay method/reverse recovery method)

Resistivity measurements by Vander-Paw method and magneto resis-
tance. : : -
Any other Exper'tnems of the equlvalent standard can be sel.



