Details of Pe; conrses & Syllabus
(ML Se. Two venr course, Semester system)

Muorks Distribution

Theory @ Externa) =80, Internal assessnyent =20 (40+20= 100) each paper
Practical: ( 80+ 20=100) each Semester, 80 marks Practical ~ 20 Internal

M Scl Year
) I
Scemester I:

Paper I Classical Mechanics
Paper I1: Mathernatienl Physics
Paper 111: Astrophysics
Paper IV: Electrodynamics
Lab Course: Practical

Semester 11:

Paper1: Atomic and Maoleculur Physics
Paper I1; Solid State Physics

Paper 111:  Swuisticul Mechanics

Paper 1V Quantum Mechanjes

Lab Course: Practycal

M Sc I Year
Semester 1:

Paper It Advanced Quantum mechanics

Paper II: Nuclear Physics

Paper H1: Particle Physics

Paper IV: Elective: (any one ol the followings)
. Condensed Marter Physics -A
ii.  Flectronics - A

Lab Course; Practica)

Semester 1V:
Scmester 1Y

Paper I: Computational Physics

Paper 11: I'nvironmental Ph sics

Paper IT: Laser and Fiber Oplies

Paper IV: Elective: («ny one of the fallowing)
i Condensad Marter Physics -3
1. Electronics —B

Lab Course: Pracrical’ Disserntion (or Project)
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M.Se, ! Semester

A CLASSICAL MEC JCS
Lagrangia - \ o a h¥ Al LCHANICS
grangian formulation and Variational Principle: Mechanics of particles and system

canversion faw o fo i T :
e tons bf N, L'("‘l‘a‘.rﬂlﬂl\. deglu of freedom, genctnlized conrdinates, D Alembert’s Prmmp'.'c:.
Ao ns ¢ ‘Al »et t ' ‘ r ¢
% Pt \?mlum fram DY Alemibert s principle, application of Lagrange's equation of maotion 10
' ot particles. conservation thearem, |lamilton's Varational principle, Fuler- 1 AErange’s

of particles.
l.agrange’s
a particle
fiflerentin
cgquation
f:.":::f\l:!“:'{:."‘p’!:’\r\l:l-::lll\l:l‘:'.:\i;:‘c“il; r.l‘ | I.\n;illnn\ prov vdure L Legendre’s tansformation "'ﬁ\"j Hamilton’s fq};m:i::;
P e, ol ot H - evelic coordinates, Hamilton's equation in ¢ylindrical and sphenica

amates and applications, applications of Hamilton's cquation of mation o o particle and system ol
particles.
3:’;31'“:{:: ;:r l:'as!‘a:&f.“iltln (no prmr‘l)‘: ('fnn‘fmicql or contrast transformation, their advf’fntﬁgc? and ex:'—lr_nplf‘,".

. or a transformation to be canonical, infinitesimal contact transformation (1CT), Poisson brackets -
Dc!n.myu.r‘ and properies, Invanance with respect to Cnoniesl transformation. equation of mouon in Peission’s
Bracket form, Jacobian's form, '
Mechanics of Rigid Bodies and Theory of Small Oscillations: Coordinates of rigid body motion. Euler's
;‘ngle_‘ angular momentum of a nuwd body moments and products of inertia, principle axis transformation.
Fuler’s equation of mation of a rigid bady, stable and unstahle equilibriums. Lagrange's equation of motion for
smail oscillators, normal coordinates and normal mode frequency of vibrations, free vibration of lincar triatomic
molecules., .
Reference Baoks @

I N C Ramuuand P S Joug: Classical Mechanics | Tata MeGrawHil, 1991

2. H Goldstein: Classical Mechanics {Addition Wesley, [980)

3. A Sommerfield: Mechanics { Academic Press. 1932)

4. 1 Peicetvel and D Richards: Introduction to Dynantics (Cambridge University Press)

MATHEMATICAL PHYSICS

Differential Fquatlons: Special equstions of Mathematical Physics, Legendre and Associated Legendre
equations.Hermile cquation. Lagueree equation, Bessel’s eguation. Beta and*Gamma functions. Fourier and
Laplace |ranstorms, Laplace equation and its solution. Poissien. Diffusion and Wave equations. Vibrating
membrane.

Group Theory: Definition, Classification of groups, subgroup, cyclic group, isomerphism and homomerphism,
classes, vector spaces, representution theory of finite groups, Reducible and Ir-reducible representations.
Schur’s | emmas and orthogonality theorem. Characters of representaions.

Complex Variable: Funcion of compiex vanusble. Analytic functions, Cauchy's tntegral  theorem  and
Cauchy s intepral formula |, [aylor and Laurent’s expressions. thearem of residues, Contour intergration.

Matrix and Tensors: Inverse and Trace of Matrix, Unitary Muthces, Orthoganality. kigen values-Eigen
vectors and Diagonalistaion of mutrices. Coordinate iransformation, Cavarient and contravarient Tensors,
addition, multiplication and contration of tensors, Associated tensors,

Reference Books :
1 (1 Arfken: Matheratical Methods for Physicist (Academic Press)

2 Pipes and Harvil: Mathematical Methods for Frgineers and Phiysicist

3 C Harper: Introduction to Mathematical Physics (Prentice Hall of India)
3 A W Joshi: Element of Group Theory tor Physicists (Wiley Fastern)

5. Mathemarical Physics: Satya Prakash, Pragzaui Prakashan, Meerul

6. Mathematical Physies: Dass and Verma, 5 Chand & company
7. Mathematical physics: B § Rajput .
\" ..f-“"
L

@2

A



ASTIOPHYSICS
al telescopes (he =olar

qurface leanrcs.
thetr types Orbits
yd sporadic

The universe and  Solar Systeme: 1
R Nasie 1den of universe and ”,‘"_‘_‘,; Sylronolnit

LVSICNL. { h\\n‘
> . lcatinn of 1l Minivict & :
S — \“m\\‘,hl«; Plancts, Orlas, | awve ol planetary maotion, fhyvaid al feature
. { A o » - b4
phere. Natellites nid Rings  Asterolds, Metears and Meteorites
Oheervation of meteor shoywers ar

Ahysic 5 L
physienl natere and composition. Origm of the minor !

) l\ .‘”“‘.,‘:.
Spectra Brightness v

meteors Meteo ~pnl &
e [“ e eonte eraters, Ongin of Comets. Penodic comels, Physical nature
as production rates, dust and on mils ' cal nathree.,

arialior,

solar atmuosphere

Stellar Svatem: Sun As a St History of Sun, Sun’
un. Sun's interior. the photosphere. the

gt field, explanatian for

(chromosphere & commna) Subent reature _

obsenved feare : “‘ TCs O sunspots sun’s rotation & solar ma

distance modulus, color indﬁ Ih:l;].l'm?"“‘l“ svstems :\lnmwlhcru, exnnction. Absolute magnitudes and

population of star Elemcnmn‘- .idm\“f [;m- herg- |}ll:~'.\ul| l)‘mgmmflhc colour, Hrightness of Jumnosity. z}':c

Sicisr reaction 1n Sark Ty Sl jn.Lr_\ & \armhlc_ Stars. Nuclear fissiun. Nuclear tusion, condition 107
re.Types of galaxies, Structure and features of the Milky Way (ratany.

r pumlh (¢S

hvsic .

:\:‘:;;:: ‘:‘rl\'x}:l:::r:m:".\‘[:,?rj,‘::, n\nd .“v.hfun .Pusmm: of atars hitects of atmuospheric refraction. aberralion.
' PR | proper motion en the coordinates of stars. Reduction from apparert W mean

> versa. Spectra of Stars. Distributian of stars in space. Statistical parallaxes. Local standard of

es Single and [wo star strearm hypothesiq Velocity

iagram. HR diagram. HD and MK spectral

| line formution. Explanation of stellar

places and vice
rost. Solar motion and its determination. Peculiog velociti
c!lip::uid Comparison with solar neighbourhood. Boulinger's d
classification of stellar spectra. Radiation laws and basic ideas on spectra
spectra in terms of Bolzmann and Saha cquations. Speciroscopic parallax.
atic equilibrium iiquation ab
Equation of swate.
ditions. Russell-
Homology

ass distribution. Equation of hydrast
ution of thermal equilibrium.
erall prohlem and houndary con
y law. Polytrepic ¢onfigurations

Fundamental Equstions: Equation of m
energy lounsport by radigtive and convective processes. Eyu
S}c}lar opacity. Stellar cnergy sources. Stellar models: The ov
Voigt theorem. Dimensional discussions of mass-luminosit

transformations.

Reference Books:

1. Principies of Stellar Dy
2. The Great Universe, G
2 Our Solar System. Joshi and Rana, New Age Publicatiopns
4 Galavies and Universe . K.C.Freeman:

5 The Ongin and Evolution of Galaxies . 8.12.M. White:

6. Lecture notes on “Dynamics of Stellar Systems™. S.M.Alladin:

7. Stars and Galaxies: K.D.Abhyankar (Tata McGraw Hill Publication?
8. Exploratinn of the Universe: G.Abell

g. T'he Structure of Universe:JavantNaralikar

10.Physics of Comets: k.S Krishnaswarmy

11. Our solar system: AW, Joshi & N, Rana

12.Intreduction 1@ Astrophysics: Baidyanath Basu

13.Astrophysics of the Sun:Harold Zirin

14. The Quiet Sun: Gibson

15. Stellar Evolution: M. Sehwarzschild

16. S (Chandrasekhar; Stellar Structure: S, Chandrasekhar

17.Principles of Stellar Interiors - Vol.l and i1: Cox and Guil

18. White Dwarfs, Neutron Sars and Black FHoles: Shapiro and Jevkolsky

namies, S.Chundrasckhar
¥ Sudarshan. S chanid Publications.



ELECTRODYNAMICS
Muaxwell'y CQuations and Fle
Maxwell's Cquations,  Pos nting
Flectromapnerje w

ctromagnetic Wave:

. . - - 4 '”r'c{ﬂ.
Fquation of Continmuity. Displatement curs
theorem,

Electromagnetic  Wave cquation, Propagation  of Plane

ave 1 tree sppce conducting and 1O -

i onducting medium and ionised gases

Interaction of Electroma
vectars, Reflection
of Electron
free and hao

enetic Waves wigy
and Refmction at the hound
Enehic wave betwee
und clectron

) PR aonetis fiele
Matter: Boundar ¢ onditions for the Flectromagnetic ficld
) Sropagation

ary ot two conducting and non-comducting media, Frrrpagzt,lo
n parallel conucting plates, Basic concept of Wave Guides. Scaltering &3 3

Electromagnetic Radiation:

- Electroma
Wichert potent

1l Electne and magnetie i
from an Atcelcrarey Charge 1

g 3 icnarg-
ENelic vector and scalar potential, 1 oremtz and Coulomb ()aug:.'f«‘ﬂ“
" ) iator
elds of a charge in unitorm matirm and concept of vinual photon, r(?CdJJ"
anmor's farmuta and its relativistic Generalization. Bremstrahlung. Cerenkov radiation

Relativistic Electrodynamies: Minkowski space, Four vectors, Lorents transformation of space and fime in four-vector
form, Transformation of clectre

magmetic potential, Invariance of Maxwell’s ficld cquations in terms of four-vectors.
Electromagnetic field tensor, Maxwell's equations

. in covatiance four tensor form. Lorentz force, Invariants of the
clectromagnetic field

Reference Books :
Electrodynamics =D, Grifiths

Classical Elecuodynamics — 1D Jackson, Wiley Eastern, New Delhi
- Classical theory of §i

telds — Landau and tifshirz, Pergameon Press
4. Elecradynamic wuve and ficlds. R N Singh
3. Classical Electricity and Magnetism- Panofsky and Phillips
6. Electrodynamics of Continuous Mediy - Landau &Lifshitz
7. Electromagnetic Theory and Electrodynamics - SatyaPrakash
List of Experiments : At least 10 experiments are to be performed
I. Swudy of LCR circuit
2. Transistorized LCR bridge
3. Swdy of UJT
<. Swndy of MOSFET
5. Study of NPN and PNP transistor characteristics
6. Studr of DIAC
7. Study of TRIAC
g, Smdy of FET
9. R.C. Coupled amplificr
i0. T.C. Coupled amplifier
11, Study of feedback amplifier
12. Study of Hartley Oscillator
13, Study of Calpit's Oscillator
14 Study of Wien Brudge osciilalor
15, Desipn and study of different Network thearems
16 Study of Hubble's law (from given dam)
17. Study of constant density ncutron star ba, = R
18. Study of the static parameters of a Neutran Star model with inverse square density distribution
19, Study of star cluster from a piven data
20_ Study of Extinction coefficients
21. Study ol variability of stars
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M.Se. 11 Sen
AT Lo meemnle BR NCITICSLEY
ATOMIC AND MOLFE( '[-M'l..»\R PHYSICS

Atomic Spectrnse : X
i ( Do rseanyt Fine stnicure uf Hydrogen i '
S 1 TSI Ayl L ) DAY . 'y,
OTOIS. electron spin orbit mleraction, 1.8 and ) T
cleciron atoms, { Helium. Magnesinm), sele

! ali atom Spectra, penetroting and non penetrating
I coupling schemes, Hunde's rule Spectea of two valence

“ ; Cly vg | . i ‘
field approximation Hartreessell cansiye .”m‘ tiles for wtomic transitions. multielectron spectra. Central
stent ticld theory, Thomas Fermi statistical model, Pauli's exclusion

(‘;’i”k‘ilﬂc" g \lcu-nnin-uim* ol o
22 ] ; L : B 1 state. Zeeimyn \ P v Siark
effect. widith ot spectral lines, lamls shifi eeat 1iffect fuschen Dack f fTect, ”)PCf fine structure. Star

Molecular Spectroscopy:

~ Rotationn| spectrn of
enharmonic oseill

: ‘ ator explanatian of rottional
ca‘!'\:u}mmr\ of dissociation energy, Roman effect
ofinfrared snd Raman spectroscopy,

drtomic molecules. non rigid rotator, vibrational spectra
vibrational spectra in infrared, molecular dissociation  and
and intensity alternation of the ratational bands, Applications

“O e ()[l('llh(‘imt.‘l' ﬂl)l“ “i i \ r b vV P o ()U(I()“ reatment of o
™m Y aximation: | '|0|E{.‘\Il:] ] } ] A+ p Y 7
“ll’{k\ulL i\x‘n ‘!"d *]\'(i|()|{( 1 MY h- M ] - l* or lllll (ht‘)r_ . {K”]L ‘L ! ’ l"v 2
R LA weevule. lL‘L‘ll(]lHC JP‘"‘-‘(”] ("" I N)‘L‘CU'C.‘:. [:(lllld' il Pﬂlﬂb‘()}a. Dcslﬂ“dlcs rabi"‘

vibratiaonal structure of electranie byarse g
ibrational structure of electronic bands, Intensities of clevtronic transitions. Franek Condon principle. Condon
parabola

. I in's g oy of radiat; ife ti 1 i inet:
L?ser§. sinstein’s guantum theory of radiation. Life time. I'heory ol somme simple optical processes, Kinetics
of aplical absorption. Stimulated emission. laser pumping, threc and four leve| scheme, Threshold condition.
different types of lasers. gas lasers: He-Ne. Ny and CO: | dve lusers, solid state lasers, semiconductor lasers.
Holography and its applicatians.

Reference Books:

Atomic Spectra- H.I2 white Cambridge University Press, Newyaork, 1933)
Principie of Atemic Specrra - Shore and Menzel
Specira of Diatomic Molecules - G, Herzberg

C.B Banswell: tundamentals of Moleeular Spectroscopy
Malecular Spectroscopy - Aruf Das.

Elements opf spectroscopy, Gupla, Kumar & Sharma, Pragati Prakasan, Meerut
Leser and applications : Thyagrajan & Ghatak

)

NNV SN

SOLID STATE PHYSICS

Crystal Binding and Flastic Constants: Jonic Crystal, Covalent Crystal, Metals. Hydropen tvxmds, analysis gf
clastic springs, clastic smess and strain, wark done by elastic forces, elastic enerey dcnsx}). stress —strain
relations. clastic compliance and stiffness constants, Reduction in number _of c[a.suc constants in cubic systems,
Elastic waves and velocity in cubic crysuls, Experimental determination of elastic constanls,

Diffraction and Reciproeal lattice: Diffraction waves by crystals, Braggs diffraction of N-rays. . Differen
experimental methods. diffraction of electron and neutron. Inelastic neutron scattering, The vlomic scattenng
fuctor. Atomic form factor, Structure factor for sc. fee and bce Iattice.  Scattcred wave amplitade. Taue

equations, Brillouin Zones Bragg's diffraction condition in reciprocal space.
s | ~ .
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Phonony :

\ ‘:md Lattice Vibrations P Quantization of clastic o _ . ’

phonen, Phonon momentiny Inelast; i vlastic waves, Normal modes of vibration. Concept of
. \ $ 1 H 8] SN c”“, N o T " - ~ e . 8% 00 <

monatomie lattice,  pipg Brillouin Zone £ af photons by phonons, Vibrations of  one dimensional

dimensional diatomi. latice,  Infrared ot (”."_”" Velucity, Long wavelength fimif Vibrations of  one
ne u +thirared absorption and optical prope
an 0 reres

3 B ’
.Thtrm.\l Properties of Solids: Spee
1ATIee specific hegy
conduction,

BT s & e heat of solids. Einstein Madel of luttice specific heat, Debye theory of
o 3 "y 3 ’ $ . N 1
Woapproxymation, Thepmal expansion, lattice thermal conductivity. Electronic heat

Reference Books:

1_ 1}1‘.1‘9.C1nch0n of Solid State Physics, C Kittel
2 ?u]ui State Physics, -\th.\l'\.& Mermin

3 ?\Hld State Physics- Ajay Kumar Saxena

4. Solid Sute Physics, A J Dekker:

;. Solid State Physics, 8 O Pillai

6. Ip@duc:inn to Sahd State Physics, Peterson
;. Solid State Physics, Singhal

Solid State Physies, R Asokamani

STATISTICAL PHYSICS

Basic Postulates- Phase space. relation hetween cigen states and phase space volume, Liouville's theorem.
ensembles. Micracanonical, Canonical und Grand cantnical ensembles, Maxwell's Boltzmnn's digtribution and
Gibb's Tormulahon for canonical and grand canonical ensembles, partition function. their thermodvnamic
properhies, laws of thermudynamics.

Application of classical distribution to the ideal gases: Degrecs of freedam, translational motion, Helmholtz
frez energy, Gibb's free energy, entropy and thermodynamic properties, Gibb's faradax, Sakur-tetrode equation.
Imperfect gases: Difference botween ideal und real gas, imperfeet gases. Vander Waal's equartion, vinal
cosflicients. condensation of gases, general properties of liguids. Fermi theary, liguid Helium, phase rule.

Quantum Statistics: Drawbacks of M B distribution, Bose-Einstein's and Fermi-Dirac distribution, SYIMITCIIIc
and anusymmetric particles, partition [unctions, non degenerate, weakly degenerate and strongly degenerate
cases, B.E. condensation, epplication to He. pressure-energy relationship, electronic specific heat of salids and
paramagnetism.

Black Body Radiation: Planck's distribution, pressure and energy relationship of photons, black body
radiation. Rayieigh Jean's formula, Wein's law, Wein's displacememt formula, absorption and emission of
radiation. Stefan's law, high temperature measurements.

Reference Books:

E.S. Ryj Gopal: Statistical Mechanics and Properties of Matter
Mayer And Mayer: Statistical Mechanics

Landau and Lifshitz: Swuatistical Physics

Pointun: Introduction to Statstical Physics

Huang: Statistical Mecharies

Wanier: Statistical Physies

Statistival Physics , Raj Kumar

TN dm Ao adl S
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AT

QUANTUM A1) ¢ HANICS
Introduction: A\ brier review
nwch:amcs. uneerimnty relations, S‘chmdingc, W
Rcl;—mﬂunshxp between space and mome
courdn‘mtcs‘ Free particle in spherical ¢
three dimensional harmonic oseill

O toundinione ,
MOTs ot quantum mechanics, basic postulates of quantum

it AVE cquation, expectation value and  Ehrenfest theorem.,
M representation Schraedinger equation in spherically polar

e ordinates, Applicationg: three dimensional squares well potential.
L {

Matriy ‘}nrmiu!minn of Quantum Mechanics: Yetisn
Hamtltanian with unitan matrix, representation uf
projection  operators, Schrodinger, Heisenberg and

brackets and commuration relations, Matrix theary of

representation of suates, transformatien of
i operator, Hilbert Space. Dirac bra and ket notation,
mieraction pictures. Relationship between Paisson
Hanuonic ascillator,

1 3 i . " H . 1 -
csiggri‘::}.{r:\(g;;im:r:: ‘1\1:::\‘:!.:;‘ lc:{. Utitary aperators ot space and time translations. Symimctry and
& \ : r shar momentum; Commutation  relations, eigenvalue spectrmm, angular
OTCIIUIY ANDTGRES, T 13 b BConeept of spin. Pauli spin matnces. Addition of angular momenta,
Clebseh-Gordon coefficients and their Propettivs, recurssion relations. Matrix elements for rotated state,

irreducible tensor operator, Wigner-fekart theorem. Rowation matrices and aroup aspects.

Approximation Methods for Bound State: Time independznt perturbation theory for non-degenerat and
dcgcngraw systems upio sccond order perturbation. Application to a harmonic os:cillawr. first order Stark
cffect in hydrogen atom, Zeemun effect with electron spin. Variation principle. application to ground suste
of helium atom. electron interaction energy and extension of variational principle lo exciied states. WwWEKB
approximation: energy levels of g potential welf, quantization rules, Time-dependent peruurbation theory.
transition  probability (Fermi Golden Rule), applicalion to constant perturbation and  harmonic
perturbation.Semi-clzgsical reatment of radiation. Cinstetn cosfficients: radiative transitions

Recommended Books:
1.L. I. Schiff, Quantumy Mechanics (MceGraw D).
2.V, K Thankappan, Quanturm Mechanics (Wiley Eastern).
3P M. Mathews and K, Venkatesan, A Text-Book o Quantum Mechanics (TMH)
4.C. Cohen-Tannoudji, Bernard Din, Franck Loloe. Quantum Mechanics Vols-1&ll tJohn Wiley).
5.J. 1. Sakumi, Modern Quantum Mechanics (Addison-Wesley)
6.A. K. Ghatakh and S. Lokanathan, Quantum Mechanics 3™ ed. (MacMillan).

List of experiments: At least 10 experiments are to be performed
Multivibrator Bistable/Monastahle’ Astable

Study of dillerent types of Oscillators

Jonisatin patential of Mercury using gas filled diodes

Michelson Interfermeter

Fabry Pert Interferometer

Fresnals faw

Determination of sbsorption coeficient of iodine vapour

B-H curve

9 Lecher wire experiment -

10, Determination of magnetic susceptibility

1. Study of CRO.

12. Velocity of Ultrasonic waves

13, Linear Air track

14. Determination of Plunks constant 4 e
15. Wein's and Stefun’s law

MO B e —
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M.Se, T Semester

ADVANCED QUANTUM M FCHANICS

Scattering Theory: General considerntipns

s scAttering amplitude.
difterential  and oyl Cross-section. Gireen 'y

banemnncs, wave mechanieal metare, i
tunction tor scatternny Partial wave analysis (;«)mp".’““
seattenng amphiiade o terms of phase shifte. cross-sechio ‘.b'i
g lation w potential, effective range theory Application 1o low ﬂngfg:
SCATLETING. resonant seattering, Breit-Wigner (ormula for one level and two levels, noni-resonant scatteriog.

s-wave and p-wave resonances. Bam approximation

| o . TS | .
behaviour of partial swoves, phuse shitys
Optical theorem: Phase shills and iy ye

The Schrodinger cquation for a system consistmg of 1dentical particles, symmetric :m'f;
: N ho- anc

ann-s}_\n]*{mcmc \‘_m\'e functions, c}cmcmm} theary af the ground state of two c¢lectron atoms. ort
Para-helium Spin and statistics connection.  permutation s oty oung tableaux, Scartenng of
| permutation symmetry an &

identical pantcles ’

Identical Particles

Relativistic Wave Equations:Generahzation of the Schrodinger equation: Klein-Gordon equation, planc
wave solutions, charge and current densilies, interaction with “c!cunumagnctic fields. Hydrogen-like ator
pon-relativisiic imit. Extensian of Klein-Gordon equalion o spin 1 partieles. Dirac Fquation: relativistic
Hamiltoniun, prohability density, expectation values, Dirac gimmu matrices. and their properties, non-
relaivistic limit of Dirac cquation. Covarinnee of Dirac eqﬁmion and bilincar covanance, plang wave
solution, epergy spectrum af hydrogen nlom, electron spin and magnetic moment, negalive energy sea. hole
mterpretation and the concept of positran. Spin-arbit coupling.

Quantization of wave fields: The quantization of wave fields, Classical and quantum field equasions

guantizatien of non-relativistic Schradinger equation. Secand guantization of Schroedinger field. K-G field
and Dirac fields, quantization ol electromagnetic fiekls, crcation and annihilation operators.

Reference Books:

1. P. M Mathews and K. Venkatesan. A Text book of Quantum Mechanies {TMH)
2. A S. Davvdov, Quantum Mechanics (Porgamon).

3. L. L Schiff, Quantum Mechanmies (McGraw Hill).

4. J.D. Bjorken and S. D. Drell, Relativistic Quantum Mechanics (MceGraw Hill).
3. J. ). Sakurmi, Advanced Quantumn Muechanics (Addison Wesley).

6. V. K. Thankappan, Quantum Mechanics (Wiley Eastern).

7. R.P Fexnman and AR _Hibbs; Quanium Mechanics and Path Integrals.

8. L.H. Ryder, Quantum field I'heary (Academic Press).

NUCLEAR PRYSICS

General Properties & Models-: Nuclear size, nuclear angular momentum (Spin), Nuclear magnetic moments,
statistics. Binding encrgy. Liguid drop model. Shell model, Cellective model.

Nuclear Forces and Detectros — Ground state ol deateron, Low energy neutren-proton seatiering and proton-
proton scattering, Exchange and tensor forces, G.M. Counter, Electron & Prown Synchrotron.

Radivactive decay: Radicactive decay equation equiiibnum units,Gamow's theory of ulpha decay and Geiger
Nuttal law, Fermi’s theory of heta decay. parity vialation in beta decay, electromagnetic decays.

\ 3\‘/""‘9 ] )
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. clear Reactions- Q-value lear
Nu Hue of nuclear reaction, Roly« h

welenr reaction (phace ; 1001 ) '
of nut : (phase <t method), Breie Wi ory af compound nucleus, Scattering cross section
per singl e

,"!‘f‘ ¢ . \ e i %
Prautil 2 level resonance formala for scattering €ross

Referenees Boolks:

1~ 1 Kaplan: Nuclear Physics

2. HA Enge - Nuclew Physics

3. RRoy & B P Nigam Nuclear Physics

1- R.D. Evans: Nuclear Physics o

. B Sepre  Nuelar & Particles.

6- BR y;mm Nucleor & Particle Physics
BL Cohen @ Caneepts ol Nuclear Phy f,i‘c'\
8- S.S AL Wonp - Introductory Nuelear Ph\su,s
9- S.B. Paiel ¢ Nuclear Plivsics -

10- S.N. Ghoshal : Nuclear Physics.

PARTICLE PHYSICS

lassification and i ; i ,

S{ bt st (ﬂ\;ispf_:;:?]ezg:s nzf f-{lt‘l:;t nt:l;r) Particles : Elementary Particles.their clussification on the basis
; 8 S Al . Mesons, Barvons) and field quanta. Their gene i ins. life
yime and their production and decay modes), Antiparticles ) i general properties (mass. SE

ervafio $ ariances: C i
gom.ﬂe : ep‘tl:nl;z:;s gnd Gat&gellla\ ariunces: Conservation of Energy, Linear and Angular momentum. Spin.
A I L P 'O [ TR e ey 1y 5 ¥ 3 : ] i
Rebavxeﬁa! Ll ary o.Isospin, Hypercharge, Parity, Strangeness, Charge conjugation. Time
sal.CP, 1eorem. Global and Local gauge invariances.

f‘?gda'f:;:{m lm_f]mﬂmﬂ: Qualitative ideas (Retative swengths, Ranges, Characteristic times and Mediators)
3 Y N & i S ool N ¥ o B T

ag e ional, £ ectromagnetic, Strong wnd Weak Nuclear interactions.General idea of Eleco-week and
Girand unifications. o

Quark Madel: ft—i‘éhl fold wav, Quarks as building blocks of hadrons, six quarks ¢ pds.ctand b Antiquarks,
General pl_’Gp;‘ﬂl&S of quarks (Charge, Mass, Colour - A niew degree of freedom. quurk confinement,
Asymplalic freedom) Fvidences for Quarks {Lepton scattering, Hadron Spectroscopy, Jet production ), Quark
compositions of Mesons and Baryons, General idea of Stundard Model.1den of Higgs Boson.

Reference Books:

|, Intreduction to High Energy Physics-D.H.Perkins. ( Addision - Wesley-1986)

2. Introduction to Nuclear & Particle Phyvsics.Mittal, Verma & Gupta {Prentice Hall of Indlia. PviLud., New
Delhi.

. Concepts of Modern Physics-

. Quarks and |.eptons- An [ntreductary course in Modern Partivle Physics-
Wiley & Cons.Inc.

_Nuclear and Paniicle Physics, W.E. Burcham& M. Jobes (Essex,England ISE Reprint

_ Introduction to Particle Physics-M.P. Khannd, (Prentice Hall India)

. introduction to Elementary Particle l'hysics-D.Griffnhs (John Wiley 4 sons.1987)

. Elementary Particle I'hysics-(jusmmwicz (John Wiley & sons, 1965).

9, Nuclear & Particle Physics-B.R. Vartin & G. Shawt lohn wilev& sons, 1997}

10. A Modemn Introducnon 1o Particle Physics- Riyuzuddin and Favazuddin

11. Particic Physics- M.Leon
{2. Principles of Physics- Resnick, Halliday& Walker (John wileydesons, England) gt

Arthur Beiser ( Tala MeGraw 1l Edu Pyt Ltd.. New Dethi, Sixth Ed. 2009
Francis Halzen & A D.Manin John
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3 . . S O . &) 3 e N o | : ‘ © |
Nuclear l{mu!‘flw Q-value of nuclear reaction, Bohr's Theory ot compound nucleus, Scattering cross section
of nuclenr reaction !

phase shifl method), Breir W tener single level resonance formula for seattering CTOSS
SeCtH :

References Books:

I Kaplan. Nuclear Physics

H.A- Enpe . Nuclear Physics

3- RRay & B P Nipam - Nuclear Physics

4- R.D.Evans: Nuclear Physics '

3- B Segre - Nucler & Pamicles

6- B.R. Manin . Nuclear & Particte Phvsics

- B.L. Cohen : Cancepts of Nuclear Physies.
& S.SML Wong - Introductory Nuclear Physics
Q- S.B. Patel ! Nuclear Physics

10-S.N. Ghoshal : Nuclear Physics.

-

PARTICLE PHYSICS

Classification and Properties of Elementary Particles : Elementary Particles their classification on the basis
of their mass and spins (Leptons. Mesons, Barvons) and field quania. Their general properties (mass, spims. life
time and their production and decay modes), Antiparticles.

Conservation Laws and Gauge Invariances: Conservation of Encrgy, Linear and Angular momentum. Spin,
Charge, Lepton No., Baryan No.Isospin, Hypercharge, Parity, Strangeness, Charge conjugation. Time
Reversal CP. CPT theorem., Global and Local gauge invariances.

Fundamental Interaction; Qualitative ideas (Relative smengths, Ranges, Characteristic times and Mediators)
of Gravitational, Electromagnetic, Strong and Week Nutlear interactions.General idea of Electro-week and
Grand unifications.

Quark Madel: Eight fold wayv, Quarks as huilding blocks of hadrons, six quarks ¢ vd.s.c.t and b ). Antiquarks,
General properties of quarks (Charge, Mass, Colour - A new degree of freedom, quark confinement,
Asymplatic [reedom) Fvidences for Quarks (Lepton scatiering, | ladron Spectroscopy, Jet production), Quark
compositions of Mesons and Baryons, General idea of Stundard Model. [des of Higgs Boson.

Reference Books:

I, lwoduction 1o High Energy Physics-D.H.Perkins. ( Addision ~ Wesiey-1986)

2. Inreduction to Nuclear & Particle Phvsics.Mittal, Verma & Gupta (Prentice Hall of India. Pyviled.. New
Delhi.

3. Concepts of Modern Physics- Arthur Beiser { Tata MeGraw 11l Edu.Pwt Lid.. §0\\' Dethi, Sixth Ed. 2009

4. Quarks and |eptons- An Imroductory course in Modern Particle Physics-Francis Halzen & A D.Martin John
Wiley & Cons.Inc,

S.Nuclear and Particle Physics, W.E. Burcham& M. Jobes (Essex,England ISE Reprint

6. Infroduction w Particle Physics-M.P. Khanna, (Prentice Hall India)

7. Imroduction o Elementary Particle Physics-D.Griffithis (John Wiley 4 sons, 1987)

8. Elementary Particle Physics-Gusiorowicz {John Wiley & sons, 1965).

9, Nuclear & Particle Phyvsics-B_R. Manin & G. Shawt Jlohn wiley& sons, 1997)

10. A Madem Introduction 1o Particle Physics- Riyuzuddin and Favazuddin

1. Pasticie Physics- M.Leon ]

12. Principies of Physics- Resnick, Halliday& Walker (John wileydesons,England) o

£
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Extended edition, 201 3, ‘-]“r‘“.' 14)
13 Modem Elementary Particle Physicy ¢ I
14. Grand Unified thearies, Graham Rosy
15. Gange Theones of Strong, Weak und Flectrom
16. Gauge Theary of l‘h-nu:mm,\ Particle p ;

”.lllll’!/\n!:h:,,” Wesley 19874

agnetic Interactions, C. Quigy ( Addison - Wesley)
hysies, 1.1 Cheny and Ling Fong 1Li ( Clarendon Oxfard)

Elective 1CONDENSED MATTER PHYSICS- A

ecty inerystals: Po of '
l‘)clf‘t s ‘!’. lg \)l H:l defects. lmpuritics, Vacane les, Frenkel defeets, Schomby defects, Intrinsic vacancics.
(On\mt;?("} ﬂlt ‘VLLLN' 1 dc.l““- Concentration of frankel defects, extrinsic vacancies, Diffusion, Colour
entres, FeCentre, V-Cenre ot . ; ; ;
centre re entre. dislocation, Line defects, edge dislocution, screw dislocation, Burger veetor.

Mggnft&tm. Mngnclu: materials and their importance in solid state physics, Dia, Pars and ferromagnetism.
Langvin™s theory of paramagnetism, Ferromagnitiam, Weiss molecular theory. quantum theory of
ferromagnetism, Bloch wyll, Temperature ‘Iepcml'l:llu‘ of spomanecus magnetism. Ferromagnetic domains,
Antiferromagnitism. Neel™s theary. Two sublattice model, ferrites

Energy lhntl!f ()Iigirl of eneryy gap, Magnitude of the encrgy gap, Brilloun Zone. Bloch function, Bloch
theorem, velocity of electrons, Kronig penny model, Mumber of possible wave function in 8 band, crystal
momentum, the cancept of effective mass, concept of holes, hole band construction, distinction between metal,
insulator and semiconductor, experimental evidence of band theory.

Diclectric and electrical properties of insulators: Polar and non polar dielectrics, Polarization. [nternal
Lorentz field static diclectric constant, measurement of diclecuic constant, Macroscopic description of
dielectric constunts. electronic ionic and orientational polarizability of molecules, Complex dielectric constant.
Diglectric loss and relaxation tme, Optical ubsorption. Piezoelectric effect,and its applications, piezoelectric
crystals and uses, ferroclectricity, antiferroclectricity. uses of ferrocleetric materials

Reference Books: .

Introduction 1o solid state Physics: Kitel

Principtes of theary of solids: Ziman

Quantum theory of solids: J. Callaway

Solid State Physics: A.)L. Dekker

[ntermediate Quantum theory of crystalline solids: Animalu
Solid State Physics: N W Asheroft and N David Mermin
Solid State Physics: Ajay Kumar Saxenua

Solid State Physics: Aschroft and Mermin

Salid State Physice: Saxena Gupta Suxena

. Solid Stste Physics: R.L. Singhal W
- Solid state physics: S O Pillai V///

A
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l'.lo(‘li\'e-ll: Eletronics A
Teansistor Oscillators ang Multiy
oscillator, Hartly, phase shifi. Cul
Switeing charactristics of (.
sweep circuits

“"'ﬂ‘ﬁrﬁ- [

D luned colle..

pit's, Clim m-",'”“m,"wr oscillator, tuned emmiter oscillator. tuned based
»Llipp, Wein bridge, Re

SISO, Astahle Moo and  crystal oscillator. frequency stahility,

and Dastable multivibrators, Schmin mgger-bootstrap-

Combinational digital circuijts:
and CMOS Logic and theiy characieristics,
adder/ Subtractor, Carry Jook ahead adder
Encoder, Decoder, Parity-checker. ¢ ‘ade cop

Implemen;

| iLl“L!\l;Il'l‘IHlS‘l]"l.()L!,I\‘ Functions using gates, RTL, DI, (11, FCL MOS
ll".)(] Seties. Adders, Subtractors, Serial adder/ Subtractor, Paralle]
BCD adder, M

agmitude Corpurator, Mulaplexer, Dernultiplexer,
converters

Sequential Circuits: Flip flops; SR,
equation.  Edge triggering, [evel Tripgering

Synchronous counters, Modulo-n CDUI\tc‘rx_ Shint
Shift counters. Ring counters.

RSJIK, T. D and Master-Slave flip flops. Characteristic table and

R‘-‘Si_xlcra & Counters: Asynchronous! Ripple counters.
registers, A/D and DA converters, Universal shift register.

Memoty D"icc’. & 1C-Technology: Classification of
“““ﬁ"d’})gl'}l‘, T‘“‘\‘“B‘ s toms. Memory devoding, Memory expansion . Stdic RAM Cell-Bipolar RAM
e et + oy cell. Dynamic RAM cll, ROM organization < PROM, EPROM. EEPROM. EAPROM
| mgran_‘.mublg Logic Devices, Programmable Lagic Array (PLA), Programmable Array Logic (PAL)Y.Basic
Ideas of IC-Technology. Manolithic (s, 4 y Log

¢ ¢ ‘ ; IC Components- Resistors tIntcgrated. Diffused. Thin Film), MOS
Capacitors, Inductors. Bipolar Transistors. Thin Iilm Technology. [ 81 MSI.

memonics. RAM organization, Write/Read opcrations.

Reference Books:

I. Integrated Electronics Millman & Halkias AMcGraw Hill)

2. Electronic devices and circuit theory. Bolested N

3. Electronics-fundamentals and applications, Ryder, (I'HI)

4. Optica) fibre communications Ketser, {MeGraw 11il])

3. Nonlineur fibre optics. Agarwal (AP)

6. Digital Principles and Applications . Malvino& Leach:

7. Digita! Design , Morns Mano

8. Digital Fundamentals, Thomas L. Flaya:

9. Hand Book of Electronics, Gupta Kumar. Pragati prukushan

10.Digital clectronies: Principle and Practice, Avinashi Kapoor and Maheshwari, Macmillon Publications

List of experiments: At least 10 experiments are to he performed
L. Study of regulated power supply (723).

Study of Timer (555).

Ato Y and D to A convertor

I ol 16 Decoder’Encader

Study of Multiplexer’Demultiplexer

Study of Comparator

Study of different 1ip- flop circuits (RS, JK, D Type, T-type, Master Slave).

Study of Digital combinational and scquential circuits

- Study of Microprocessor (8083)

1. Study of SCR, DIAC, TRIAC

11. Study of IC- Based Power supply

12, Shifl Registers

NP B A A



13. ¢/m by Zeeman effect

14, G, Counter

5. Study of 1€~ Based Power supply

16 Absorpion spectroscapy by spectrophotometer
17, Study of optoclectonie deviees

18, Measurement of thickness of thin wiye using 1
19, Logicom ANDORNAND/NOQR. NOT gates
20, Study of pin connection and biasing of varioys

ascl

linear IC's and timers £55%
M.Sc. IV Semester

COMPUTATIONAL PHYSICS

Interpolation: Roots of functions, Finite diffemces, Interpalation with equal and intervals, Central difference
Interpolation. Inverse inferpolation, Numerical differentiation , Numerical imtegration, integration by
mepezoidal and Simpson’s rules. Least square fitting method: Straight line, fisting, fitting of parabola,
exponential function

Solution of ordinary differentinl equations and linear cquations: Tylor's series, Eulers method. Runge-
Kuna Method. Eigenvalucs and eigenvectars of matrices, power and Jacobi method, solution of simultancous
lincar equanions Gaussian elimination, Pivoting, lterative method, matrix inversian.

Fortran Programming : Fiowchart and algorithm, Problem analysis. flowchart of some basie problems.
Fundamentals of  Fortran 90/95, constant and variables , input/output statements, conditional statements.
loops and control, constructs, arithmetic and logical operators and cxpressions, Format staiements, Strings.
arrays. painters, control constructs, Functions, sub pragrams and modules

Solutians of physics problems vsing Fortran Programming : Sum of finite Sin, Cos, Log and exponential
series,  Integration by Simpson 43, 38" and Trapezoidal rules, Mawix product and wanspose. Roots of
Quadratic equation, Projectile motlon, Equation of motion, Motion in cetitral field, Solutions of linear

equations, Least square fitting of straight line and parabala.
Reference Books:

1.B.D Hahn: Fortran 90 for Scientists and engineers.
2.VRajaraman: Computer Programming in c.

3. Computer Oriented numerical methods 'V Rajaraman:

4. Wong: Computtional methods an Physics and engineering.
5.8.BalachandraRao: Numerical Methaods.

6, Computer programming in Fortran 9093, V Rajaruman, PHI
7.Numerical Analysis hy G Shankar Rao, New Age Imernational

ENVIRONMENTAL PHYSICS
Essentials of Environmental Physies: Structure and thermodynarics of the atmosphere, Compasition of air,
Green House Effect, Iramnsport of Matter, Energy and momentum tn Nuture. Stratification and stability of
timosphere.Laws of motion, hydrostatic equilibnum.

Solar and Terrestrial: Physics of Radiation. Interaction ol light with matter Rayleigh and
of rudiationt Kirchofl’s law, Mank’s law, Wein’s displacement law ctc.)
radiation. Ozane depletion problem, I R absorption.

Mie scattering, laws
. solar and terrestrial spectry, IV

B
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y al P i
r."urunmmml Pollution and Degradation: Elementar
atary

Hll‘d ‘!"U'PH e ¢ ¢
. y mices, Dittu .
Water and nojse p sion, Turbulence and rurbulent

oll
wet and dry (| tion, Air and water quality standurds. Waste Disposal,
deposition. Fne TEV sources and combuation Processes

giffusion. Factars Governing air,
Gaseous and particulate martery,

‘r_nvir(mmcnml Changes, Remote

| ‘ Sensing Gloha) nnid e
Solar epergy. wind energy, hivenerpy,

gional Climate: Renewable Sources of energy.
h\(hn'\u““

‘ ‘ fuel cells, Nuclear ¢ ’ ;
Gahility and sortical motion of air. Harizonal a0 s Ernloe: el B

: . maton ol wr and water, L
‘ | | o . | ¢ c ner 5% Ty 5, VISCOUS
forces. Inertia forces, Reynolds number, cenhance fiincid be e

d Vireenhouse effect, Global Climate Models

Referene Books:
1. Egbert Bocker&Rienk Van Groundelle ; Enviromental Physics (john wil /)
J.T. Hougtion * The Physics of Atmosphere (( ‘ambridge !l)mv P;{.%nu';'-];;
J Twadeli and J. Weir - Renewable Encrgy Resources (Fibs, 1988 ‘
Sol Wieder @ An Introduction o Salar I NeIRY Lor Seientists und Engineers (John Wiles, 1982
R.N. Keshavsamurthy and M.ShankarRao - The Physics of Monsoons Allied Publuishers, 1992)
6. I. Haltiner and R.T. Williams - Numerical Weather Prediction John Wiley, 1980)

(AT Y O

LASER PHYSICS

Basie principles: Basic principies and theory of shsarption and emission of radiation. Einstein’s cocfiicients.
lime-broadening mechanisms. rate cquations for three and four kevel laser 3vsicms, population inveérsion. thenry
of optical resonators. laser modes, spatial and temporal coherence.

Types of lasers: Gas lasers, He-Ne, argon fon. Nz, CO: lnsers: dye lasers, solid state, Scmiconductor  lasers:
Ruby, Nd:YAG and Nd:glass lasers, Fabrication technology of lusers, diode lasers, colour centre and spin flip
lasers, laser spikes, mode locking Q-switching, CW and pulsed lasers.
Non linear optics: Theorv of non linear phenomenon. second and third harmonic generatton. phase mawching.
pargmetniv generatian, <elf focussing

Laser spectroscopy: Laser fluarcscence spectroscapy using CW and pulsed lasers. Single photon counting,
Laser Raman apectroscopy. multiphoton processes. photo accaustic ond photon clectron spectroscopy.
stimulated Raman spectroscopy, Coherent antistokes Raman spectrascopy.

Reference Books:

1. Ghatak and Thyagrajan: Lasers

2. 0. Svelw: Principles of Lasers

3. Silviast: Lasers L)” 7
4. BB.Lovd: Lasers



L :"rlf-f“-;b-l' C ()51)!;!\3%.1) MATTWER PHYSICS- B
Free (icc B3 o 3 i .“‘m," Theory: Nearly free electron model, One dimensional free electron
CASC, bunxnwmd m.u\lcl..‘ I'vmu-f')n'ac distribution, Quantum theory of free cicc.rrnn b, Bes l_:c;mt sl Mn el
free electron case, energy hapds M one dimension, tight hinding rltrwnov.iﬁrninn fimns ;;‘urr:n s \\,g‘:".; Seit>
cellular method. Orthoponalized plane wave (OPW) method, Pseudo Dn;cmn.l Lv ‘}-’ Fi i o of ba 4
o . ‘ al method, Limitations of ban
Transport Properties of Solids and ordered ph
effect, Hall vollage and coefticient, experimental
semiconductors. thermoelectric phenomena.

orientational arder, Kinds of liquid ervst

aser Bolzmann transport cquation, Mean free path. Hall
determination of hall coefficient, resistivity of metals and
L Onsager coetlicients. Ordered phases of matter, translational and
alline order. Quasi crystals.

S“p‘-rc‘ond‘ucn\'u}': Experimental Survey . Occirance of super conductivity, destruction of superconductivity by
magnetic field :snd‘ temperature, Messner effects, Type-l and Type-ll superconductors.  [sotope effect
Thermodyvnamics of Superconducting transition, London Equations, Coberence length, BCS Theory, Couper
pairs, Josephson supervonductor tunneling, AC & D¢ Josephson effect, High temﬁemmrc !'Upcfcz‘nd'-‘mrs‘
critical ficlds and critical curmrents

Nano Material Science and Technology: History, Origin, Quuntam dots, Synthesis, Applications and
advantages. Quantum wires,

- Quantum well & application, Fullerenes. Carbon nanobuds., carben nanotubes as

quantum wires. Arcas of Nanatechnalogy, nanomaterinls, nanoclectronics, nanohiotzchnology. nanofabrication,
microclectromechanical systems (MEMS)

Reference baaks

Pnnciple of condensed matter Physics : Chaikimand Lubensky

Solid State Physics : Kubo and Neamia

Elements of Solid State Physies ; Srivastava

[ntroduction to Solid State Physics : Madelung

Introduction to Solid State Physics : Paterson

Introduction to Solid State Physies : Kittel s
Solid Staic Physics-N W Asheroft & N David Mermin

Salid State Physics-Ajay Kumar Saxena

Imroduction to Mano Technology: Poole and Owne

0. Quamum Dots: Jacak, Hawrylak and Wojs

i Handbock of Nano Structurced Materials and Nano Technology: Nalva(Editor)
2. Nano Technology’ Principles anid Practices: S K Kulkami

13, Carbon Nano Tubes: SilvanaFiorito

14, Nano Technology: Richard Booker and Earl Boysen

W P e
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Elective-1I: ELECTRONICS -B
Modulation and Demodulation: AM znd FM (Transmission und reception): Modulation, AM goneration, Power
consideration. Balanced modulator, SSB ransmission AM detection. AGC. Signal to noise ratio, FM analysis. noise
considerations, generation, direct method and reactunce wibe method, FM transminter, AFC. FM Propagation, phase
discriminator. Envelope diode detector, super regenerative detection, Ratio Detector

Propagation of radio waves and Radar system: Ground wave, sky wave and space wave propagation, fonosphere
{(Eccle- larmer theory, magneta 1onic theory), Appleton-Hartee theary of skywave propagation, Principle of Radar.
Basic arrangement of Radar system, Azimuth and Range measurement, operating characteristics of systems
Radar transmitters and Receivers, Duplexers, Indicator unit, maximum range of n Radar set. ’ h



Transmission Lines: TL Equ

atons and their solutione
effect. calculanon of hine parameters,

constant and v phusies) significanes

< ransmigion Jine as 8 twe
voltape and current refane

o hine distonion wind
mnpedance, lossless open and shon cincuited lines,

matching. quarter wave length and hal wave length line

conductor svstem. transit time
noon rkho frequency tranamission line, propagation
altenuuhion, characterrstic tmpedance,  chaructensie
standing wave ratio and refection cocfficient, stub
S
Antenna: Radivactive ficld strength, power and rudiation patterng of an clementary electric doubler and linear
antenna, effects of ground reflecyion, Hertz antenna, Marconi antenaa, Yagi antenna, lnop antenna, direction
finding. Resonam & Non resonant Antenna. Antenna array (Broad side & End fire arrays), T.V. aerials Hom
Antenna. dish antenna, Parabolic reflectors, Lens Antenna Satellite communication.

Reference Books @

1. F.L. Terman - Rudia Engineering

2. G Kennody & B. Davis - Electronic Communication Svstems

3. G.K. Mithal - Radio Engineering Vol, 11

4. G Keiser - Optical Fiber Communication

5. CK. Sirkar& S.K. Sirkar. Fiber optical Communication Svstems.
. Gupta & Kumar - Handbook of Clectronics

7. Frenzel  Comnunication Electronics

8. Rody&Coolen - Communication Electronivs,

9. L.E. Frenzel -~ Communication Elecironics

List of experiments/Dissertation:

Study of computational software’s,
Smdy of numerical technigues.
Computer programminy.

Smdy of Modulation and Demodutation {Amplitude & Freguency),
Study of operational amplifier

Dielectnie constant
Measurement of wavelength of He-Ne 1
Fiber Optics communication.

v

aser using Interference and diffruction pattern

00 ) © W da W1 I

Note: Either student should perform the experiments or complete the dissertation,



