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| wral theory of relatvity, Non lincar dynamical systems and
jal and gene A

hjectives:
. discuss
he COUrst i
o llations, Hamilton
LAY d

wmall ¢ pis of spet

cquanens. Conee
chaos
Unit 1
. 5 - i ‘_—rf"‘
| agrangian .-\lvcha_amcs_(ll hours) )
ag .
I nd system of particles- constraints- D"Alemberts principle and
cle and ‘ i Alemoer ‘ i
tions-simple applications of Lagrangian formulation-Hamilton’s principle
. o 10052 . " ‘ - 1
i “l“a[ lus of variations-derivation of Lagrange's equations from Hamilton’s
culus

Mechanics ol a partl

rechniques of ¢

rn ; and symmectry pro ertics
siple-conse -ation theorems w symmecetry prop
prne b

p—II:‘;-_I
Two body central force problem ( 14 hours) <

Reduction to one body problem-equations of motion-equivalent one d;irnv‘.ansir.m‘3'_l Pl'obl"zr-n-
differential equation for the orbit in the case of integrable p:?wer. law potentials- V‘mal
theorem- Kepler’s problem-inverse square law of fon;e-.scatlcrmg in central force field-
ransformation of the scattering problem to laboratory coordinates

Theory of small oscillations (10 hours) Je
\ﬁ/ Equillibrium and potential energy-theory of small oscillations-normal modes- two
coupled pendula- longitudinal vibrations of carbon dioxide molecule

Unit 11

Hamiltonian Mechanics (12 hours) JE

Generalised momentum and cyclic coordinates-conservation theorems-Hamilton’s equations-

L.'xampfcs In Hamiltonian dynamics (harmonic oscillator, motion of a particle in a central
force field, charged particle

transf ; In an electromagnetic field, compound pendulum)- canonical
ranstorm: . . ' )
Alions-generating functions- poisson brackets- Liouoville’s theorem

Hamilton-Jacobj equations (10 hours
T cquations (10 hours)
Hamilton-J,

Hamj

cobr €quation-harmonjc

ton-Tacobi equar; . oscillator as an  example-separation of variables in
quation-action angle variables-Kepler’s problem



hours)

. (14
mics (1
Right pody Y™ | .
l- of ngd body Fulers angles- 0 initesimal  rotations  as vectors-
. nales _ . _ e | I
muh.ﬂnl coord? | intertia fensor- fuler’'s cquations of motion of a rigid body-torce frec
(re ant _
mentit™ i avy smnetrical top.
yuld! s trical mp-nmuun of heavy sym! P
Jf symmetries
],"11“1" L
l'nil "I HT
N
clativity (16 hours) .

| and General Theory of R

.\;Pﬂ,‘iﬂ
relativistic particle dynamics-fl,mcm.,_

[ sclors SOrs-
Jlates of -\'.|'|CL‘i:|1 theory- four-vectors and tenso

Lt L N ) ] i I

P formations _relativistic Lagrangian- /mass-cncrgy equivalence- covanant Lagrangian,
-ansto d . ) -
. n. Mass energy equivalence.

Relauvistic Langrangid
ications - ideas of Ricmannian

le of cquivalence appl
ations of General theory of

/—-Einslcin‘s cqu
theory of relativity.

of relativity princip
curvature geodesics
general

G..;ncr'.ll theory
.space time

geom etry
scwational evidence to

relativity. Ob

[ntroduction t0 non-linear dynamics (12 hours)

der non-linear differential equations-’

ms-integration of second or
ystems-linear stability analysis-limit

Linear and nonlinear syste
lane analysis of dynamical S

pendulum equation-phase p

cvcles

Elements of classical chaos (10 hours)

logistic map-strange attractors- Lyapunov cxponent and Chaos-ideas of

Bifurcation-
Kdv equations and solutions

fractals- solitary waves-

Course Outcome
(1) Students are able to learn the
and use them to solve problems in mechanic
functions, Poisson brackets Hamilton Jacobi equations and
(i)  To equip the students to deal with central force problem and an

concepts of Lagrangian and Hamiltonian mechanics
s. Able to learn concepts of generating
action angle variables.

alyzing Kepler's
laws.
(i) Toi
o inculcate the students the concepts of special and general theory of relativity and
related problems.

(1v) To : : ‘
0 acquaint the students about the theory of small oscillations and Euler’s

[ equations of motions of rigid bodies
v) To analyz i i .
yze nonlinear dynamical systems and to explain the concepts of classic?

chaos.
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Mo Goldstem, © Pooleabd S. Safko, Classical Mechanic ¢ 374 Fdn, Pears
Fducation Inc (2008 Print) AT
\' B Bhaua, Classical Mechanics with introduction to nonlinear ascillations
~haos. Narosa Publishing House (1997) ons and
1.C. Upadyaya, Classical Mechanics, Revised Edition. Himalaya Publishing

T

Company (2005)
G. Aruldas, Classica IMechanics. Prentice Hall of India Pvt Tid ( 2008 Prins

d.
K D.Krori, Fundamentals of Special and General Relativity, PHI Learning Pyt 11d

(2010)
S K. Srivastava, General Relativity and Cosmology, PHI lcarning Pvt Lid (2003

f.
PG Drazin and R.S Johnson, Solitons — an Introduction, Cambridge Universiry

Press (1989)

References
" N.C. Rana and B.S. Joag, ClassicaMechanics,TataMcGrawHill (1991)

M. Tabor Chaos and integrability in nonlinear dynamics,Johnwiley& Sons (1989)
"R K. Pathria, The Theory of Relativity, Second Edition, Over Publications (2003)
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ulhcmalh:al Physics (61, 1T)

cives: This COUTse 18 armed to cquip the students with the mathemabical techmgues used |
° L : . o » U ur
Obj rong hack erm-.l in the basic and advanced level problems. The course descnt
. senhes
wansforms, probability distributions, partial
¥ ! i1

Fourier Seres and

Jer cloping 5
[ transforms, spectal functions, t .
, tensors and group theory

curvilineat coord

ptial equation

inates,

‘lullll e )
) | different intepr

. 5 A
duftere

Unit 1

. ocis and matrices 8 hours _
vector analysis 8 ces (B ) Oy
ctor calculus upctutur&a-unhogun:ﬂ curvilinear coordinate

8

cctor analysis-ve
in cylindncal

curl, Laplacian
Hermitian matrices-

Review of v

gradient, divergence. and spherical  polar  coordinates-
;nhognnal and unitary matrices-
matnces- Caylcy-Hum':Ilou theorem

Complex analysis (8 hours) \ ) b

mann conditions-Cauchy’s i

diagonalization of matrices- normal

ntegral theorem and formula-singularities and mapping-

Cauchy-Rie
calculus of resi

Fourier series and applications (8 hours)

r series, Complex representatio

dues-dispersion relations

General principles of Fourie n, Parseval’s identity, Fourier’s

Fourier transforms and its propertics.

[ntegrals,

Probability (12 hours) %
2

erties of probabilily-random
_discrete and continuous  prt
Gauss Normal distribution-crro

variables- Chebychev inequality and
ybability distributions-binomial
r analysis and least squarc

Definitions and simple prop
moment  generating function
poisson distributions-

distributions-
are and student " distributions

fitting-chi-squ

Unit 1T

1

Differential equations (16 hours)
s-singular points-

scparation  of variable
equations-

Partial differential cquations-first order cquations-
partial differential

lius method- non-homogeneuous

and inverse Laplace transfo olution

K%ents solutions and Frobel
~ Green's functions-Laplace transforms

of simple differential cqualioﬂ A {r

Special functions (20 hours)

v\ Besse e - .
\\ ‘-L;L! functions of the first k|nd-orlhugunulity-Ncumunn
modific o] . . . . . : .
icd Bessel functions-spherical Besscl functions-Legendre {unctions-generating

rms-applications (0 8

(unctions- lankelfuctions-
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- celations  and orthogonality-associz

rrence relatio y-associated I ,

) _n_-tuﬂ'-' ‘cgcnd“ﬂuncu
ons-

mu[u.‘ harmomcs-llmnnc functions-Lagurerre functions-Chebyshe
Shev: polynomials-

icd g
il cfl" S b b
”h .eumclm functiont
.['1:
pe

8 hours)

it 110 ;
l']ﬂ or al‘l_ﬂ]."sls {l
entions in tensor analysis-Einstein’s summation ¢ ;
convenlion-covari
variant

d conv

jons an
Notati® . neare-algebrai it - a
. [‘w-iri:lﬂ‘ and mixed tensors algebraic  operations in  tensors-symmetric , nd
A contrd™e - Chri 7 : ; and skew
c mmcf“": tensors-tensor calculus- Christoffel symbols-kinematics in  Rieman
sy n  space-

Riemann” Christoffel tensor.
14

Group theory (18 hours) HT

Definitions of a group-clementary properties-sub groups-homomorphism and isomorphism of
- : . . 0

presentation of group%redumble and irreducible rcprcscmalionj[simpie applicati
ons

aroups-re
;n cr}rstallography and molecular symmetry- Lie groups- SU(2) groups and their
rcprcscntauons
Course Outcome
(i) To apply and analyze the various vector and matrix operations and to perform

complex analysis for solving physical problems.

(ii) To demonstrate and utilize the concepts of Fourier series and its transforms.

iy  To explain and differentiate different probabilistic distributions.

iv) To apply partial differential equations and special functions for solving
mathematical problems.

(v) To illustrate and apply concepts of group theoretical operations and tensors.

Books for study

L. g.;iﬂ.sfr{kcn and H.J. Weber, Mathematical methods for Physcisifs,élh Edition,Elsavier
2. Ili;g(_.”Dass and R. Verma, Mathematical Physics, S.Chand & Co Pvt Ltd (

3 T;‘;;}Joshi, Matrices and Tensors in Physics,Brd Edition New Age International Pub (
L 1(32'[?64?111313, Mathematical Physics, 4t Edition, Vikas Publishing House

5

- A.W. Joshi, Eleme
I O-Sh., Elements of Group Theory for Physicists, Fourth Edition, New Age
nternational Pub (1997). |

o)

’ SC Bﬁueh' i
and linear Efgsyadan’ A, Sitaram,V.B Tewari, A first course in representation theory
groups, Universities Press (India) Pvt Ltd (2000).

i €. Marmes: | .
X ‘?Smrp . Introduction to Mathematical Physics, Prentice Hall



Rcfcrcnces

. Harry Lass
r and
TC[‘IS{;[- Ana]y x
sis. M
Hill
pub

(1950)
2 M.L.Jain \%
(2001) Vector Spaces and M
3. W atric ”
W.Bell, Special es in Physi
(2004) Functions f ysics, Alph
4 or . a Sci
. W.K.Tung, Grou Scientists clence Int
(1999) p theory in and Engine ernational
5. AK. Ghatak, 1.C Physics, World ers, Dover Pub
, L.C. Go Scienti licati
yalamd entific 1ons
S.T Pub
T. Chua Co
3 Mathcmali(:ai Ph
ySiCS M
, Macmillan
India

(1985)



.. BASIC ELECTRONICS (61,1T)
pH 21

tives: This course is aimed to introduce the students wigh the
ctives:

i : basic i
4 2 S ate T T . - : now|

(J.Ih"lml circults. The C(‘IHT!‘\L t”.u'?l”tts [hF couoepls: of vanous amplifier C-tdgg of nalog ang
d!gluoniﬂ devices, sequential digital circuits, optoclectronicg devigeg and Clrcutg, olid stqq,
slectrott ™ =~ . : Mceasyr, s
bf::c[rU'"C listmments- ~ment Using
c

21 &

Unit | il ic circuits (10 hours

Jections from clectronic circuits (10 hours)
Select == ——

> of an amplifier circuits-power and voltage
. \ncy responsc o
[(,-Uqumb}’ '

; : . 2 . -dance marar:
de plots- Miller effects- rise time bandwidth relations- frequency analysis of Matching.
Bode = -

BIT and FET
amplifier stages

Operational amplifier and its applications (18 hours) X
Oper _

Opamp - frequency response, poles and lzcmes, transfer  functiong
required), expression for phase angle- Active filters-first  order

Butterworth transfer function-first order and second order active filters-
and band pass filters- comparators-OP  Amp as a voltage

detcctors-Schmitt  trigger-voltage regulators- square, triangular g
generators-Weinberg oscillator- monostable and astable multivib
umer- Phase Locked Loop circuits (PLL)

(derivatigp not
and  second order
low pass, high pass
tomparator-zerg Crossing
nd saw tooth waye form
rator circuits using IC 555

Microwave solid state electronic devices (8 hours) (. 7

#

Tunnel diode-varacter diode-IMPATT diode- QWITT diode- TRAPATT diode- Gunn diode
Unit II

Digital electronics

Arithmetic and data processing digital circuits (16 hours) \\_

Binary adder and subtractor- arithmetic logic unit- binary multiplication and division-
arithmetic circuits using HDL- multiplexers- demultiplexers- BCD to decimal decoder- seven

- : : . able
segment decoder- parity generators and checkers- magnitude comparator- programm
logic arrays

Sequen

tial digital circuits (20 hours) v—

Flip flops- edge triggered. sg flip flops- JK flip flop- D- flip flop- JK master-slave fli

9p- different types o egisters (SISO, SIPO, PISO, PIPO)- universal shift regisier

applications. ; oumters:
PPiications- counter asynchronous and synchronous electronic counters- decade ¢



(oclectToDICS (22 hours) 9% - (e
opto=—— | &

optical fibre as 8 Wave guide-mode theory of circular wave guid
; e~

b8 signal distortion in optical fibres- group delay
{1 [es- *
- persion- SO bend; Wave guide
disp ding loss, core ¢

optical SOUrCes” LED’s- structure, quantum efficiency ang and cladding
nd threshold conditions, rate equations, efficiency Elndpo'-:'.ver- laser digdes.
resong

photo optical i ‘f""qUency_
applicaliﬂﬁs and types, semiconductor optical amplifiers, erbium doped E;_“;Dhﬁcr- basic
101e am'p‘l

ifiers.

|oss-

modes & : )
detector- pin and avalanche photodiodes- principles-

ctronic Instrumentation (14 hours) ' / -l

Ele
Electronic measurements and  instruments-comparison between analog and dig;
igital

instruments- performance and dynamic characteristics-ideas of errors and measurem

standards- voltmeters-ammeters- CRO- Block diagram, CRT, CRT circuits, vert::l
deflection  system- delay line, multiple trace, horizontal deflection system, oscilloscope
probes and transducers, oscilloscope techniques, storage oscilloscope, digital storage
oscilloscope-  classification of transducers-active and passive transducers-force and

displacement transducers-strain ~ gauges-  temperature measurements-thermistors-
thermocouples-flow measurements.
Course Qutcome
(1) To equip the students design and analyze different analogue and digital circuits.

(i) To summarize the knowledge of basic arithmetic and data processing circuits and
memory devices.
(iii)  To equip the students to explain varions components in optical communications

systems and microwave devices.
(iv)  To measure and analyze the different electronic signals.

Books for study

Tata McGraw Hill (2007)

l. A. Malvino and D.J.Bates, Electrinics Prinicples, 1" Edition, |
d Circuits, Prentice Hall

2. RA. Gayakwad, Operational Amplifiers and Linear integrate
of India (2000)

3. M.S. Tyagi, Introduction to semiconductior materials

‘i- B.G. Streetman, S.K. Banerjee, Solid state electronic devices.

5. 1. Millman, C. Halkias and C.D. Parikh, Integrated Electronics, 122 Me

" DP Leach,A.P. Malvino, and G. Saha ,Digital principles and applications,
Graw Hill (2011)

and devices, Wiley India (2005)

Pearsoninc (2010)
Graw Hill 2

Tata M¢

010)



ey

. or Optical Fibre Communication 3" o .

, G Keseh P ‘ cdllum,Mc(nruw Pub (2000
e : = 3 . 15 "y - .

. Lal Kishore Electronic measurements and Instrumentagion. j

Dorling k;
o P‘,t L[d (2[]10) g lr‘i(lcrqwf

“nd"::i'l
o WD Cooper, A.O. Helfrik and H. Albert, Electronic Instrumentation oy
_ measurement Techniques, PHI (1997) n
10 Electronic Devices and Circuits Theory, Robert L. Boylestad, Louis Nashelsky, Pearson |0
| ’ som | ()™
edition (2009)-
References

TF. Bogart Jr, J.S. Beasley and G. Reid, Electronic devices and circuits, Sixth Edition,
| arson Inc (2004) | | |
f)i"iumas L. Floyd, Digital Fundamentals, lﬂth edition, Dorling Kindersley (India) Pvt Lud

2011) | | | 1
Joachion Piprek Semiconductor Optoelectronic Devices, Academic Press (2003)
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{220 MODERN OpPTICS AND ELECTROMAGNETIC
R II{F(}R g
ORY (61
~ 1T

Pl
covers hineat and non-|
-lincar
car optucal phen
bmen
m
. Pf‘lfhl
Zatiay
1

course
VISHIC clectrodynamics, radiation and
' antenn;
il lhl_‘,“
ry of

I his

Objectives: :
¢ waves, relan

cl L‘(irnm.lgm:ll

Unit 1
Modern optics (24 hours)
wulaple beam intcrl'c:rcm:c—Fuhry-Pcrot interferometer
flection films and high reflectance films -Fresnel };hc“r‘-‘f of multilay
i - . er fi
and Fresnel diffractio irchoff inters fitms.
n patterns and thcory i I.gral theorer: el
= pl(:;u;i,,nln‘1
5 of Four
ler

I:['G“]"hllrcl'
liU"' ﬂCUuan' UI]“L‘. 1 -
. mo ¢ 1 e
b an]an-\l'd. h =
% t d'l.ﬂrdi
-lion

antire

tormula-
transforms 10 diffrac

Bragg diffraction-
—optical activity an

holography
as wav
efront rcconslruction-prop
agation of |
of !I‘:"ht n

and
d Faraday rotation

crystals

Non-linear optics (1 2 hours)
Harmonic £ i
generalion-  5€CO : i
gencration- optical 1 X1 ond hamoniy EREDUUR: RMe malidy
g n - Ars : - ) '
photoelcctric  eff ixing- paramagnetization of light If ohing- third harmionic
ctric effect- two ph - » Selt ocus)
photon process and theory- multiphoto cusing- multiquantum
n processe
s- three ph
oton

processes- second h ' i
harmonic generation- parametric generation of |
n of light

Unit I

Electromagnetic waves (12 hours)

Electr 2
= omagnetic w
ave equati
waves in vacuum-en quations-clectromagnetic waves in
. -energy non-¢ : ,
lisies . gy and mom -conducting
car media- reflection and tr ‘ttnlum of electromagnetic waves g media-plane
waves i ansmissi s-propagat
aves 1 conductors-modified mission at normal and oblique 1 'dp pesEi R
1€ w : ¢ 1ncidence-clec v o
ave equations and plane waves 1 SR
es in conductin i
g media-

¢ d []" i i

Relativisti ur
alvistic electrodynamics (14 t
y 5 (14 hours)

Veclc
r a"d .
scalar
Magn . polential
elism y¢ ial- gaupe ; .
niform] as a rel gauge transformations- Coulomb gauge
Y moving gauge and Lorentz gauge-
ric field of &
agnelic field

tensor-

ativistic
¢ pher
_ omena- trans.
point charge ena- (ransformation of the field-el
bL-ClUC[['QdYH.ln]i ; -glect
amics I tensor atl
: notation-clectrom

pUlcnlial f I
O UUIatl Q
on )
f rCIQtiViStiC CICCIFOd
ynamiCS



l{'_di;l_t_ir_m_(l!' hours)
dintiof > magnetic dipole radiation- radiar;
1ation from .
dll

ectric dipole
¢ radiated by a point charge- radiation
reaction

ole radiation- el
powe

p
puiﬂ

™ 'Ic.l;-
arbitrary sOUree” t charg

<mission 1in€ paramcters and ecquations-input impedance-standing wave rati
3 5 . e y 10 ¢
plications of transmission lines and

Tran
The Smith Charl-ap

power-

waveguides (12 ‘hours)

Rectangular wave guidcs-transvcrsc magnetic (TM) modes-Transverse electric (TE)

modes- wave propagation in the wave guide-power transmission and attenuation .

Antennas (12 hours) J3d

Radiation from Hertzian dipole-half wave dipole antenna-quarter wave monopol
=]

characteristics i .
S cquations

antenna- antenna

Course OQutcome

(1) To demonstrate the linear and nonlincar

(i1) To explain and discuss propagation of electromagnetic waves through different
. L] c

optical phenomena.

media.

(iiiy  To restate formulations and relativistic effects in electrodynamics

(iv)  To analysc the propagation of clectromagnetic waves through waveguides

(v) To use radiation theory in developing different antennas

Books for study

l. G.R. Fowles.. In .
3 tr d o
oduction to Modern Optics, Second Edition, Dover Publications (1989).

. A, Yariv -

A Ghmz;k)’::;‘::"“'?i’;;030{7&{‘&1 ek?(rtmuic's, Holt. Reinhart and Winston (1976).

D. Roody and J. CUO]Cl‘lg FE?:I; Oﬁ?nmf Electronics, Cambridge University Press

l[;n]diz] Pvt Lid (2008) , Electronic Communications, Fourth Edition, Dorling Kind

- D.J. Gnffiths : .

6. MN.O. sadiloinzz::: " to Electrodynamics, PHI Learning India Pyt Ltd (2007)

- B.B. Laud, Lasers ang ;ﬂﬂf tA’!w[mmﬂc‘»’l”ﬁ’"'c‘S, Oxford University Press (2007)-
Non-linear Oprics, Second Edition, Wiley-Eastern Limited (1991)

]

(1998)
ersley

:I.-. Ted

i
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duction to Classical and Modern Opti
ptics, Prentice Hall |
n

R. Mcycr-ArcndL [ntro
ommunications, Fifth Editi
dition, Pearson Education | tl (1995,
nc (

J.C. Palais, Fibre optic €
E.C. Jordan and K.G. Balmain, Electromagnetic waves and radiat; 2005)
1aling system
stems, Second

Edition, Pearson Education (2002)
_ D.K.Cheng, Field and Wave electromagnetics , Second Edition ,Addi
’ 1son Wesle
y (1999).

~ L.Ganesan and S.S.5r
McGraw Hill (2010)

|
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) Transmission lines and wave guides, S
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~dition, Ta
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(CS, STATISTI‘:AL PHYSICS AND BASIC(
SIC QUANTY
M

(o introduce the concepts of thermodynam;
IC equations
ations,

¢ 18 aimed
s, theory of phase transitions and foundati
ations

{atistic

foundations

This cours
Quant
um me(—'hanich

(]hjcc[i\‘cs‘-
of classical &

ogether with pro

nd qu:lmll!'ll 5
blems.

Unit 1
Thcrmod\'namic relations and consequences (20 hours)
jons and Maxwells's  equations-Clausius
' s -Claepyrans -
S5 equalions-

Thcmmd)-:xnamic funct
Gibbs-Helmoltz relation-thermodynamic equilibri
nme-

properties of thermody
Nernst —heat thecorem and s
essure relation and chemical constants

anamic potentials-
consequences-Gibb’s  phase rule-chemical  potential-vap
-vapour

pr

Foundations of c_lajiigiﬁt_at_ist_ic_al_ph}:gi_cs_{!_b hours)

theorcm-statistical cquilibrium-micmcanonical ensemble-

Phasc spacc-cnscmbics—l,ioviIlc’s
paradux-Maxwell-Boltzmann

partition functions  and thermodynamic quantities-Gibb’s

distribution laws-grand canonical ensemble

Unit 11

Quantum statistics (26 hours)

crocaonical, canonical and grand

ud Aatietics . .
Quantum statistics of classical particles-density matrix in mi
law-Maxwell

Einstein distribution
_Fermi Dirac statistics and
_applications of quantum
cundensatiun——Fcrnﬁ

;a;ltl::xcal ensembles-Bose Einstein statistics and Bosc
Fem;rlgi':ujtﬂi‘j::;:ufnd Maxwell Boltzmann distribution la
statistics-Planck rudiultt“m !aw'cﬂmpansg‘n of {hres; Lypes of statistics
Dirac gas-clectron gaql-un laws-Bose Einstein gas and Bose Einstein

gas in metals-thermionic emission-statistical theory of white dwarfs

Phase transitions (10 hours)

Tl’iplc i
rwal’s cquation and phasc transitions-first and sccond order

h .
phase transitions- Ehrenfest’ ' -
s cquations- Ising model



um mechanics (14 hours)

e if qu:lﬂmm mechanics- Hilberts space- obse b
. - - " - B wa
tical imerpfclutlon-UnoLrtamty principle-minimum les- |
Uncert

Basic post I Matrix
prim-iplc-l’)irac notation-Matri
afion Irix. representatio
n

| stalis
ilinty
Wav
¢ packer-

generd ;
energy time unc::rufmty | - ‘
OpcrﬂmrS-changc °! rcp_resental.mns_ eigenvalue problem in matrix of state Vectors
momentum WPWSﬂnLatlut‘IS"hn1Lal'}’ transformations  involving mechanics-ener and
craction piCtures: time- Schrf; and
nger,

Heisenberg and nt

colvable problems in quantum mechanics (22 hours)

cxactly 3225
jonal eigen value problems-square well potential-potenti
n-Bloch waves in periodic potential-lincar harmonic uqcil:udl bﬂn’ier_-d[pha particle
mechanics  and operator methods-free  particle  wave ﬂihc'lidmr Problem using wave
dimensional eigen value prublcms—paniclc moving in spherical o am-i solutions.three
rotator-hydrogen atom problem-three dimensional potential well- I“]S:‘T:::einc polential-rigid
on

One dimens

cmissio!

Course Qutcome
i To explain asi i i
(i) p the basic thermodynamic relations, Maxwell’s
’ equations and i
s

consequences.
To equip the students 3
quip dents to demonstrate and apply classical and quantum '
slatistics in

) different physical phenomena.
(1) [o distinguish the different phase transitions using Ising model
§ model.

(iv)  Outline and apply foundations of quantum mechanics

(it)

Books for study

bR i ori
5 e f;ﬂ:;na, Statistical Mechanics, Pergamon Press (1991)
- datya Prakash, Statistic e .

(2009) atistical Mechanics, Kedarnath Ram Nath Publishers,M t and Delhi
g Rt s,Meerut and Delhi

- Agarwal and HariPrak:
+S. Devanarayanan Qu;”:deh: Quantum Mechanics, Prentice Hall of India (2002)
um Mechanics, Sci Tech Publications (India) Pvt Ltd (2005)

3. D.I. Griffig
: 1S, Introducti
| o
Inc ((2005) n to Quantum Mechanics, Second Edition, Pearson —

(l' G. Aruldas,

Quant
] ] um M .
J Saky echanics, Sccond Edition, PHI learning Pvt Ltd (2009).

rai ) M'Dd'\‘:m Q
% i uant -
% N. Zeuil;, Quantum M ntum Mechanics, Second edition, Pearson (2010).
Mechanics ¢
¢s concepts and Applications, Sccond edition, Wiley (2009).
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Unit 1
of computer scicnee (12 hours)
ns = ]
<-computer architecture-memory (RAM a
nd ROM_ cache) ang

ting systems-data communications, computer networks L
i topology
gy

Fnundﬂﬁﬂ‘
rroductio 1
. /0 devic

slo rage

to computer
cs- opera

microprocessors (12 ‘hours)

ntroduction {0 o ; T
- olution of microprocessorS-mlCTU‘-U““Olle“’ and digital signal processors- Intel 8085 % bi
re it

r- pin dcscription-ﬁmctiunal description- 8085 instruction  format address;
7 i g = SSIng
5- interrupts of 8085- memory interfacing- 8085 machine cycles and Buu
i S
bly language programming of 8085

I
microprocesso

modes of 808
(imings- assem

Introduction .ELE}'_‘M!QE!MEE_QMLQ

python - Python shell, number, variables, comparisons and logic, Python objects - strings

lists. tuples, loops; control flow, file input and output functions

Upit 11 1\ \’

Programming with C++ (36 hours)

C+-- flow control-conditional statements-iterative statements-switch statements-conditional

operators as an alternative to [F-nested loops-break statements-ext( y functions-structured
dzta types-arrays-storage classes-multidimensional arrays-sorting of strings-functions-built in
'*‘“_d user defined- accessing function and passing arguments 1o functions-calling functions
with arrays-scope rule for functions and variables-structures in Ct+-classes abd objects —

definition- : | ok
- class declaration-class function definitions-creating objects-use of poirt

place of arrays-file ing 1 | | |
r Fuays file handling in C++-basic file operations-serial and sequential files-re
and writing on (g disks

Unit Iyg

Vumerica) 7

—¢chniques (36 hours)

Solution ¢
N of 51

b m . . '
iancous lincar algebraic  equations-Gauss elimination method

ets in the
ading

-Gauss



mcllmd#mcrsc nf_ . matnc using “ﬂjum climination meth

\nd backward differences-central .dl“cm"ccﬁ‘diﬂ‘crcntc o Finie
'1 . difference table-Interpolation  wil €qual a
ard formula- €rmor in polynomiy| .

2 epy
\ INterpolyy; BOrY Ney
-Gauss's forward and  backwarq p 40N -y ; Wlon
1

Striling'

dif I‘-"L‘ncc-
L.

ol
and backw

formula
terpolation formula-numerical differen(;

«
p llynurma]_.:n
g -

lormul,.
. al‘.innmUmcricm formy, .
Jrature rile- Simsong 1/3 ang 1, n
-dinary differential cquations-Fuler ang modified 8 Mles-nym,

suler mc‘hr,(h_

ons-s
; . § s")lutlhng to p
e equations. 015500

ferene,

[ agrange 1
qua

formula-Trapezoidal Mlegran,

lh'ln_g
c”\_;ﬂ

_numerical solution to partial differential equati Rung

utcomc

Course 0 ; .
To summarize computer hardware and its operating systems

i) : :
::i) Explain internal architecture of microprocessors 8085 and Create assemp|
: ssem P—
pmgrammg- . _ y ‘dngudg:
(iif) To develop and compile programs in python and C++.

iv)  Apply numerical methods to solve physical problems.

Books for study

1_ITL Education Solutions Ltd, Introduction to Computer Science, Second Edition.
Dorling Kindersley (India) Pvt Ltd (2011) '

V.N. Vedamurty and N. Iyengar,Numerical Methods,Vikas Publishing Pvt Ltd (1998)

. K. Udayakumar, and B.S. Umasankar,The 8085 microprocessorDorling Kindersley
(India) Pvt Ltd (2008)

4. Christian Hill, Learning Scientific Programming with Python, Cambridge University Press
(2015)

5. V. Carl Hamacher, Z.G.Vranesic and S.G. Zaky, Computer Organization, Fourth
Edition, McGraw Hill International Edition (1996)

0. Peter Norton etal., Beginning Python, Wiley Publishing (2005)

7. Abishek Yadav, Microprocessor 8085 8086,University Science Press, New Delhi (2008)

" D Ravichandran, Programming in C++,Tata McGraw Hill (2011)

tj- ; - -
10 \;;‘Tﬁ(.snmas':kham* Programming in C++, PHI Pvt Publishing (2005).
- am, Fundamentals of Microprocessors and Microcontrollers, Dhanpat

[

d

Rai Publications
I HJ'J'F.J,

.8.5.5
Y. Introductory method of Numerical analysis, Fifth Edition. PHI (2012).

1. v n..

' Rajaraman. Fan
P Ghogp 1
. 05 .
" Blome " Umerjgq) Metho

damentals of Computers, Fifth Edition, PHI (2010) i
. B
’ M'”’Uprocessm-Architecturc, Programming and Applications ¥

L. : -
"roductory method of Numerical analysis, Fifth Edition, PH~I P
in C++ PHI leamin

8085

= [ [

vt Lid
1 ‘WtCSIE‘fr

g v
s with computer programs it Addisor

he C++ Programming Language Fourth E
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VANCED Q _
J describes a thorough conceply

AT L course .
T'":'"-- . This cou al under

tion mcthod, WKB approximat; standing .r
np Mmation ¥ of

L . g

L elive g vara

ject”  covennE v epattert S s Perturhy; adva

) nics C « theory of scattering, system of identics . urbatiop thee Nced Juany,,
e on laws. - cal p"""-"c s Sym )

ervali®h o mmechanics. S angular o0 U g
cons . quantd Momen sie
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: L

yarid aylei itz method-variati
-m-|plc‘-RJYh~'Eh Ritz method-vanation method f _
n-mmt:i' prt OF excited state

o var . i 4
The m Deutron. Bround suane

Helwo imation (8 hours)

X

. ’I]I'Ill

whB

thud-cunn-.:clinn formulas-barrier potential-penctration-alpha particle ¢
WR me LU TEEAT,
wkB S10n-boun

a Pult‘nli-'ll well

¢ and time-independent perturbation theory (22 hours)

cates 10

T imc..dsps_ﬁd_m

- independent pcnurbaljon- basic co'nccpt& non-degenerate energy levels- anharmonic oscil!

me | sate of helium- effect of clectric field on the ground state of hydrogen- P, Sjlll.atu:_

ground 816 0 eetic field on the n=2 state of hydrogen- spin-orbit interaction s ey

levels- € Sat pemlrbaliun- first order, harmonic, transition to continuous siale-‘\ absorption and
il » and

e depend - : '
T.ﬂ?“_iazpﬂf radiation- Einstcin's cocfficients- selection rules.
s

Unit 11
d conservation laws ( 10 hours)

] conservation
v transformations-space translation and conservation of angular momentum-time

Symmetry an

i £

Symme
ranslation and conservation of ecnergy-rotation in space and conservation of angular
momentum-space inversion-time reversal

——

Quantum theory of scattering (12 hours) ATV AL
cattering cross scction and scattering amplitude-partial wave analysis and scattering by a
central potential-scattering by attractive square well pmcntial/écatteriing length-expression for
phase shifts-Born approximation-scattering by Coulomb potential-Laboratory and centre of

mass coordinate transformations.

Sy ; ; ;
Ystem of identical particles (14 hours) g
r a two clectron

Identical pari e . -
particles- Pauli’s exclusion principle-inclusion of spin-spin function fo
m-Hartree and

system-Helj [ | |
v “lum atom-central field approximation-Thomas Fermi model of an ato
: .rwl'm;k Cquations,
Unit Iy

—_— um 12 hﬂ'
—— e — \[ 4
d..--

Angular i,
and |

netions of

Alyes and eigen fu i
alue matrices”

entum ip o
momentun

peratom e ata 3 e 1'0 »
2 ~general and commutation rclations-e1gen v

d : . 2 :
ngular momentum-eigen values of J*andJ,-angular
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_gpin vectors for a spin ' .
I spin 2 system-additi
n of g
Nguly
T mom
‘entum,.

pin angular momentum
¢ Ichuh—ﬁm_\rd.m cocfficients
Relativistic *l"-i'-“““-‘-"‘cfhaﬂiqs_{zfi_hoﬂ_m NI,
its relevance-particle in a Coulomb
2 omb’s .
field-Dirae relaty
stic

quations and
quation for 4 free particle-Dirac matrices :
orm

Klein-Gurdml €
of Dirac’s e

[llecmr}-'-Dil’ﬂl-"S € ‘
probability density-plane Wave solutions-negative energy starts-spin in D;
" oment of an electron-relativistic corrections of Hydrogen atom s in Dirac’s ‘hfﬂr)’magn .
i spect : et
Lamb shit pectium-spin orbit correct; e
10n-
Course Outcome
(1) To extend Lhe use of approximation meth .
independent peﬁbatlons_ ods viz variation, WKB, time de
: 'S en 3
To sammarize different types of symmetry, conscrvation laws and pendent and time
° quﬂl'ln.Irn Lhe
ory of

(i)
scattermg. b diff _
iy erent approximation methods, to study the struct
ure and propertie
S Df manv

i)  To disting
") %Icctron systems. 1
v o compute gigen values of angular mom
: 1gula en :

Infer the requirements of relativistic quantmﬂcﬁdagfguauon of CG coefficients
: nts.

v)

Book for study
1. G.Amldas,QuanmmMec'har:fc.f,SecondEdition.PHI learning Pvt Ltd (20
09)

2. D.J.Gnffi

ths Jndroducion to Quanum Mechanics, Second Edition, Pearson Educati
3 : . : ucation Inc (2003
1.1 Sakurai,Advamced Quantum Mechanics, Pearson Education Inc (2009) |
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it 1 .
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bprclrtlswpw terms-  selection  rules

L tomi S

' inci cxchs
usion principle. Many clectron atoms- Buyilq; Xchange
: lﬂg pnn .

cip

The L-S and j-j coupling schemes- tota)
: a

Ao
SYmmetry

:-2+\‘\'IT.1 ¢ 5. kel

pauli’s © r
- { x

w5, ¢ elements, e the o T wave

.il'h-" ' . e an : 3

- lium-Z. i . tla

ol TS of Helium-Zeeman cffect — The magnetic mc,gt I Mmomenty

jal Zeeman effect- Emitted frequencies in anomalous 7 ent of -

S Leeman trane: €5 g
3ﬂSlt1nn;_ h

ﬂ]t n(‘lITl
4 Hyperfine Structures Stark Effect, Paschen Bach effect N
uclear

ra of [

conenOnS”
um i

;“-dm,_.:rn Ik
m

ltrn-:
factor atom
spin a0

Lﬂmﬂ{lﬁ hours)

Moleculd

s_wmctry opcratiuns-symmctry clements-algebra of symmetry operatio o
atrix l.cprescn[aliuu of symmetry operators-molecular point groups-r:jﬁ"“‘u‘tlpl:camn tables-
orthogonality theorem-character tables for Coy a::l:lb]i and irreducible
groups-lR and Raman activity C3v point groups,

m
ruprcscnlutiuns—grcat

symmetry species of point

spectroscopy (12 hours) UT

Photoelectron and Photo-acoustic

Photoclectron spcctroscoP}'-cxpcr'Lrncntal methods-photoelectron  spectr ;
a an their

mlerprtlanon-Auger electron and X ray Fluorescence spectroscopy-Photo-acoustic effs
z ic effect-

basic theory-experimental arrangement-applications.

Unit IT
:"U_IFFUI“ rotational spectroscopy (12 hours) f‘ﬁ )
“lassification of molecules-rotational spectra of dia_numic molecules-

of rotational line - _
incs-non rigid rotator-linear polyatomic molecules-symmetr
spectra.

isotope effect and intensity
¢ and asymmemne ©p

molecules-microw:
crowave spectrometer-analysis of rotational

IR s

- '@c_t roscopy (12 hours)
¢ of polyatomic
of vibration n

ansform

spcclm-vibmliun
normal modes
Fourier If

Vibratio
nal s , ; )

pectra of diatomic 1nolccules-characlerislic IR
onding-

mUICCLIh:q .
- anh; . 5

drmonicity- Fermi resonance-hydrogen b
spectrometer-

a crystal- i

terpretation  of  vibrati
i 0 . .
spectroscopy f vibrational specctra- IR
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of molecules (12 hours)

pectra . .
ic spet i analysis ol ,
Flectro™ oarse Sructure and andlysis o bound systens. Deslang
papomil S ) ic spcctra-rotational fine < Sling ey
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ple-vit i e ic rcules “Ortr; ank.c
princ’P! jentum M diatomic mMoic " Parabg), “Ondon,
pauld monme "'l':'-'trumc
.
it 111 . yurs) <ol
e s'|1;.-{'Irf.}sl-“’mI (12 b : 1 1 vil
man inp-rotational and vibrational R;
Ra ¢ Raman seattering-rt : ‘ 1l Raman spectra-Ran,
heory 00 G 3 R spectroscopy-nonline; . an s
[heon o uSing raman and IR sp _ py-nonlincar Raman effects Hy Dtumrru:u:rﬂ,h_ucl
i na ! , . M o QE z 2 ) : S~ e i
detec® Raman geattering- cohcrent anti-stokes Raman Scattering PEr Ramap, effect.
(e )
|”‘IH.I|l
. .copy (16 hours)
-gR and NMR spectroscopy (16
E} o of NMR-ESR spectrometer-Hyperfine structure-ESR spectra  of
inle © : of° %
A pie . . . _ " .
panc F_ prollcﬁics of nucleci-resonance condition-NMR mstrumentation chemi €€ radicals.
enche . . z I = cmi ]
Mag - d<.NMR imaging-interpretation of NMR spectra cal shift-NMp
wectra Of solids-
ST

Mossbgﬁr_wﬁﬂﬁl

__],:55 cmission and absorption-Mossbauer spectrometer-experimental techniques

Rcmil _ ; ) .
omer shift- quadrupulr.: interaction-magnetic hyperfine interaction
15 :

Course OQutcom¢
Explain different symmetry operations and deduction of molecular structure.

(1) : 35
Distinguish and classify the different spectra shown by atoms and molecules

(1) . .
(ifi)  Ilustrate the various spectroscopic experimental techniques.

Books for study

. IM. Hollas, Modern Spectroscopy, Fourth Edition, John Wiley &Sons (2004)
2. G. Anuldas, Molecular Structure and Spectroscopy, PHI learning Pvt Lid (2007)

3. Suresh Chandra, Molecular Spectroscopy, Narosa Publishing Co (2009)

L

; s _ t i
% HE White, Introduction to Atomic Spectroscopy McGraw-Hill Inc. 13" Edition.

(1934).
References
B ition, Tata
\L:d Baﬂ}vC” and EM. McCash, Fundamentals of Molecular Spectroscopy, Fourth cditio
L s Hill (1994 .
). s, New Age [nternationd

= DN. 54
- O¢lyanara ——_ .
\ Pyt Lyg (2004) Yana, Vibrational spectroscopy-Theory and apphcaton

c‘ i
Molecular Spectroscopy, Pearson education In¢ (2008).



SYLLABUS FOR SPECIAL PAPERS (SPECIAL PAPER )

PH 233 E: ADVANCED ELECTRONICS -I (6L, IT)

Objectives: To impart know.le‘dgc n advanced digital and analog communications systems and
familiarize the concepts of digital signal processing.

Unit I

Analog radio frequency communications (16 hours)

Different types of analog continuous wave modulation-analog baseband signal transmission-
signal distortions and equilization-linear continuous wave modulation schemes-amplitude
modulation-DSB and SSB schemes-frequency conversion-angle modulation-spectra of angle
modulated signals-power and bandwidth of FM signals-generation and demodulation of FM

signals-commercial radio broadcasting techniques-AM and FM radio broadcasting and
reception.

Microwave radio communications (10 hours)

Advantages and disadvantages of microwave radio communications-digital and analog systems-
frequency and amplitude modulation techniques-FM microwave radio system-FM microwave
repeaters-FM microwave radio stations-line of sight path characteristics

Pulse modulation (10 hours)

Different types of pulse modulation-pulse amplitude modulation (PAM)-PAM spectrum-pulse
code modulation (PCM)-sampling and quantization of analog signals-quantization error-signal
to noise ratio-differential PCM delta modulation-other pulse modulation schemes-applications
of pulse modulation.

Unit 11

Digital communications (16 hours)

Buasics of information theory-ideas of digital codes —noisc in information carrying channel-
Digital carrier modulation -binary ASK.,PSK and FSK schemes-bandwidth and power
requirements-synchronization methods-ideas of error control coding and error corrections-
digital transmission of analog signals-transmission using PCM - frequency and time division
multiplexing ( TDM) - TDM in PCM telephone system.

Optical fiber communications (20 hours)

Overview of the optical communication system and 1ts components-optical communication
receiver and its equivalent circuit-direct and coherent detection systems- digital modulation and

31



: ation schemes for - s P
demodulatio coherent optical communication receivers-heterodyne and homodyne

detec[mn- — PHUCI_NES fﬁ Wavelf:nglh division and code division multiplexing in optical
communication-optical solitons- soliton based optical communication systems

Unit 111

Mobile cellular communications (10 hours)

Mobile telephone  services-cellular — telephone-frequency  reuse-cell  splitting-sectoring,
segmentation and dualisation-cellular system topology-roaming and handoffs-cellular telephone
network components and call processing-first and second generation cellular telephone services-
digital ceflular telephone system-global system for mobile communication-personal satellite
communication system

Basics of signals and systems (6 hours)

Classification of signals-amplitude and phase spectra-classification of system-simple
manipulations of discrete time signals-representation of systems-analog to digital conversion of
signals

Fourier analysis of signals and systems (12 hours)

Trigonometric Fourier series-exponential form-Parseval’s identity-power spectrum ofa

period function-Fourier transform-properties  of Fourier transform-Fourier transform of

important signals-Fourier transform of power and energy signals-Discrete time fourier transform
- Fast Fourier transform (FFT).

Z-transforms (8 hours)

Definition of z transform-properties of z-transform-evaluation of the inverse z-transform

Course Qutcome

(1) To summarize various technigues of digital and analog communication systems.

(1) Generalize the idea of information theory _ _ .

(i) Tllustrate various techniques for digital signal processing based Fourier and Z transform.
Books for study

1. K. Sam Shanmugam, Digital and Analog communication systems, John Wiley & Sons

(2006).
2 W. Tomasi, Electronic communications systems: Fundamentals through Advanced, Dorling
Kinderley (India) Pvt. Ltd (2009).
3. G. Kennedy and B. Davis, Electronic communication systems, Fourth Ediion, Tata McGraw
Hill (2003)
4. G.Keiser, Optical Fibre Communication,3" edition, McGraw Pub (2000).
=

G. P. Agrawal, Fibre optic communication systems, John Wiley& Sons (1 993)

6. S. Salivahanan and G. Ganapriya, Digital Signal Processing, Tata McGraw Hill (2011)
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| H. Taub ,D. Schilling and G. Saha, Principle of Communication systems, 3rd Edition, Tata
McGraw Hill (2008).

2 W.C.Y. Lee, Mobile Communications- design, Fundamentals, Second Edition, John Wiley & Sons
(1993).
3 .1S. Chitode, Digital Communications, Technical Publications Pune (2008)
4 JLM. Scnior, Optical Fibre Communications-Principles and Practice, Second Edition, Pearson
Education (2006).

5 LJ. Carr, Microwave and Wireless communications Technology, Butterworth-Heinemann (1996).
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al[ict‘:-’baSiS and CT}'Sl'Al structure-unit cells and lauti
ce paramelers
Ers-

C rystal ph}'a‘tcs
_space groups-Bravais .
s and lattice

ts and space |

Lattice P A
qmetry elements 11 crystals
\'[1 . i ‘ n - - - . -
|:ion-crvsw| dircctions, plancs and Miller indices-reciprocal lattice-allotro
]:I 1mt;i~;m in cryslals-impcrfeclions in crystals. I
po yﬂ1{ :
ot . . ;
Lattice yibrations and thermal properties il homeill B . i
¥
Dynamic® ok identical atoms 11 crystal lattice-dynamics of linear chain-experimental
relation-anharmonicity and thermal expansion-specific heat of

f dispersion
odel-Einstein’s model-Debye mode

thermal resistance of solids.

measurement 0
I-thermal conductivity of solids-role of

solids-ciassical m

electrons and phonons-

and band theo 16 hours) \'{\“

Free electron
potential well-Fermi-Dirac statistics-effect of

[lectrons moving
temparature on Fermi dis
Wiedmann- Franz- Lorentz law
solids-Kronig- Penny model-constructio
conductors, semiconductors and insulators-elementa

in one dimensional
tribution-electronic specific heat-electrical conductivity of metals-

_electrical resistivity of metals-Hall effect-energy bands 1n
n of Brillouin zones-nearly free electron model-
ry ideas of Fermi surfaces

Unit 11
Semiconductors (12 hours) |
Free carm
Tigr concenty 2 : .
e ation in semiconductors-mobility of charge carriers-temperature effects-
ctivity of semi : , ;
y of semiconductors-Hall effect in semiconductors - semiconductor

Junction properties
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4 hagnetic P._-up_g_rties of materials (24 hours) o

" .Sa[iun—local electric field in an atom_g;
n T o ; B i
mt Jev-classical theory-Peizo, Pyro and Clectric Const

T'errn ant ang its
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¢

thcoryrpurmnugnctism and  quantum
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Unit 1 (20 hu_l,l_liS) f‘f’fﬂ

Superc?
supcrconduclivily-crilical lemperature, critical
1 -al Curreny -
d

onductors-cffects of magnetic field on nd cntical

. supcrcondyc
termediate and vortex states-thermal conductivit Clors-Type |
Y. specific h
cat

conductors-microwave and [R properties-coherence |e

ty-London equations-Ginzberg-Landau theory-BCS theo 1géh‘ThEDrits

supcrconductors- Examples and properties of Higr; P X
emperature

F,,\pc‘ﬂﬂ'll.‘lll:ll unril‘mlcs w,
magnetic field of supc:'-b
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Joscphson cffects 10

Supercunductors.

ntroduction to nano science and technology (16 hours) 7~ 5. 1
[ntroduction 10 nanomaterials, propertics,  classification  of ateri
nanomaterials, quantum

confincment cffects,

chemical vapor dcposilion-puls
malterials-X-Ray diffraction- Scanning Probe Microscopy-atomic force microscopy-SEM and
REM -an

TEM techniques-carbon nano structur

Density of states-nano material preparation techniques-sputterin
ed laser deposition-sol-gel technigue-characterization of na:o

es-elements of nano electronics.

Course Qutcome
(i) Discuss crystal physics, lattice vibrations, models of thermal properties and band
theory of solids.

(i)  Explain the theoretical concepts of semiconductors, diclectric, magnetic and

. superconducting materials.

1 eSCH 3 i 1zatl

m_{ }g g“bfn?ﬁ the synthesis and characterization techniques of nanomaterials.
pply the concepts in condensed matter physics to meet the challenges.

Books for study
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D PAR (1CLE PHYSICS (61, 1T)

» . " Jamental properties
(amihans® the fundit 1 properties ol nucleus, gy

§a it ¥ ¥ T k. 1] e . : i 'l ‘
uh|rdnu _.Imx.ll’ld accelerators o introduce the concept of ICture, mod
1S el Jet N{.I“cmnw -

1 '« Iclear
- p'lmcl-:s;:nd }
et p LM '.‘I-Ilr
Ll |

ours ; J(

suclear forces 0h )

|~.|ulun seattering and proton-proton Ht:il!l::[‘ing at low
c“':r“lt,'ﬁ-

eron-peutron
force-meson theory of nuclear forees

Deuld
1aqr exchange
forees: nuclear exchang

vuclear models (12 hours) A\ Jt

on liquid drop, shell and collective models of the nuclei
: cler.

Ek“;ml:‘d _‘-5udi.k‘ti

‘}u,clﬂf__rl’!ﬂi*lf_'ﬁ._[1_4_h‘ﬂlr§l - JC

(onservation laws-cnergelic nuclear rcactions-Q value cquation-partial w

raacll . seclion- : ave analvsis of

~eaction cross section compound nuclear hypothesis-resonance reactions-B lysis of nuclear
s-Brot-Wigner

g one level

¢ rmula-optical model-theory of stripping reactions.

Unit 11
Nuclear fission (20 hours) -7 T

1 1 * - * -
nLlClca i i

featurcs and classificati .
and classification of nuclear fission reactors

Niels ,
~uclear fusion (16 hours)

reactions-carbon-nitrogen cycle-therme
f nuclear fusion reactor

fusion- principles of

Nuclear

~uclear fusion

nuclear reaction .m stellar inlCriorS-prol(‘-n-pruton

-, s i the |

crtical ignition tem the laboratary-conditions for the construction 0
perature-Lawson  criterian-plasma  confinement in

Pinch. magner:
» Magnetic yp ;
BNCUC an inertial confinements
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Aled dct._-.:ml-..um . Cerenkov detector-bul OURtErs-GM  counge
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> - acceler: -5 . Y . &
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; fativ ators-collig
Jn.m“ Mg heam
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:‘C‘.;Icmh“” article physics (16 hours) AA— JC
Jemen
. |uu11€1'~' intcmcliuns-symmctncs and conservation laws-quark mode] o
fome s-ideas of €l of cleme ;
~ - q-cnlnrﬁd quarks and gluons ide f charm, beauty and truth-quark dynam; "nentary
particles™ peories of fundamental forces Mics-ideas of
rand unified tHEOTE:
w=i¥
Courset Qutcome l
(1) To describe and analyze nuciear structure, models and reactions.
ay To illustrate the mechanisms of nuclear fission and fusion reactions.
ous nuclear detectors and particle accelerators.

(1i1)Discuss vari

To classify elementary particles and discuss their interactions.

(1v)

Books for study
.S,SmEdition,Himalaya Publishing Co (2008)

| D.C. Tayal, Nuclear Physic ;
D R.S.Somayajulu, Fundementals of Nuclear Physics, CBS

2] Verma, R.C.Bhandari,
publishers and Distributors (2005).
. KS. Krane, Introductory Nuclear Physics, Wiley india Pvt. Ltd (1988)
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. The course introduccs MUCTOPrOCesSors and interf
l“’i“"“-‘r:; Algenee and neural networks. 1t also provides fund
el x e
Mi\"ﬂ \R and Satellite ¢t
QAD AR

it |

acing deviees

: v tmhe
amental mh‘-tlflr'(l

mmmicnlinns.

it 4086: ‘lnt_rnd!‘c“:'!“ and [1_|-ngrammi“g_gz_hours]

g itecture of 8086-pin configuration of 8086-memory org
emdl f J dmization (
)

[isd c: [ .

- R086-minimum and maximum , f g
1dressing modes of SUF mode cgnﬁguraunns-inqtrucr e
a ¥ lon

86-data movement instructions-arithmetic and  logic instructions-pro ¢ s
b L Lt ‘ T - |
i gramming f B0%4-

aow charts and programming SLps- Smmple programs- One’s complement of 4 14
BCD to ASCII, ASCIT to BCD - addition of 2-16 bit numbers - generatig Fl;l; Mimber
- no 'h(‘ﬂacm

senes.

Microprocessor interfacing devices and advanced microprocessors (14 hours)

programmed /0 —direct memury access-micro  controllers-8251A USART-8257 DMA
~ontroller-8239A programmablc interrupt controller-8279  programmable kcybuard'dispi:;\'
erface-analog 10 digital and digital to analog converters-advanced micmprocusmr\'-
<0186/80188 high integration 16-bit microprocessors-80386 and 80386 prucessurs-R[S\(‘

DroCEasors.

Unit 11
fy r
A\.' Elements of embedded systems (6 hours)
Example of an embedded system-processor chips for embedded applications-a simple
micro controller using embedded systems-embedded processor families

/i ;
\| Intraduction to artificial intelligence and cxpert systems (20 hours)

Overview of antificial intelligence (Al)-knowlcdge representation in Al-problem solving 1m

;l search methods-predicate and propositional logic-Formal symbolic ]ggic-l.ISP.aﬂd
ROLOG basics-network representations of knowledge-natural language stady in ALFuzY
whand Fuzzy logic- Expert systems-rule based expert HYSI‘J‘“S'“U“P“‘d““m" system

architectures- ex; G
s-examples of expert systems.

_____ ok
Basic T . ral EIWOT
=3'51tmmmu’ of artificial neural networks —neural network @

15- ADALINE and MADALINE networks-advantages and disd

NeMWorks- nepyp :
neural network application domains- basics of neuro fuzzy

rehitectures: neurtl "
dvantages ol artificial NeY

5y51cmﬁ-
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Rad pfiﬂciplcs of radar-Radar cquation-MTT, Puise and B
qalC . - : R
Hdwqi:— ideas ¢ Radar transmItters and reccivers-hyperboli Ppler Radars-R d
and>>” ; S C S-Radar
[1051,\N und DECCA systems systems  for 4T signal
i naviga 2
tion-
ellite com nuniC_i_l_t_i_'!!lS_. .U_Q_!'_QQFE)
h“ [ e ] )
yeellte orbits-chsynchmuou.s satellites-antenna look angles
¥ a 1 ¥y . =5 &
e and frequency allocations satellitc antenna radiation atellite clasgif;
m parameters and link equations patterns-satellitc Icationg-
. System |
ink

spacttic .
_atellite syste

[11#.'PdﬁlS
1 C_o_[lc_ep_[_s_ of
tl odes — > -
cation codes Baudot code, ASCII code, EBCDIC
> code Bar
b L‘(Jdt‘:s - C
.Ddc 319

Error contr
) ol, Error d i
J cfec
r correction, Characte Hot RERTRENGY Shicckin
r synchronization- Asynch . Error correction
nronus sen )
nal data
and

pata Communication (12 hours)

Fundaments
uni
roduct code,
Forward erro
a communicatio
n hardware-
re- Data communication ci
circuits- i
s- line cont
rol

pata comm
Universal P
relmnsmission.
Jronus serial data, Dat
unit- universal synchronous Receiver/Transmitter

Course QOutcome
Demonstrate micro

Syncl

I)rOLL. 50
h 'l g - 1
b

(1)
(i) Outline the basi
sic concepts ]
e pts of embedded systems, artifici
(i) Mlustrate fund . et el
amental da : ot peee and v
ta communications codes, rad "
; ar and satelli
! ite communicati
cation

systems.

Books for study
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g terfaci
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' .
PHI learning Pvt Ltd ( 2011)
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it adav, Mic
(2008 y SEECPOPROCE
l processor 8085 8086,University Scien I
- ence Press, New Delhi
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c tal :
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PGENERAL PHYSICS PRACTICALS

L of 10 experiments to be doy e froni

,,'r't’-r“l': o Y ‘lion A aned B)

ya1el N eveers 3 X
qection A (atleast 3 experiments 1o be done i this section)

{;_‘ﬂ"i“:ltiun Ot- L‘IileiC const

; ants by Copnnte iy
1.De Y Cornu’s method (elliptical H.’Jr.l'hy‘riz‘f'hﬂﬁt'ff‘llfﬂ,’f_p..)

i Analysis of absorption spectra of liquids using spectrometer

. Study of ultrasonic waves in liquids

4 Determination of e/k using Ge and g transistors

5 Anderson Bridge —determination of self g mutual inductance
6 Michelson Interferometer experiments

7. Identification of Fraunhofer lines in solar spectra

8. Verification of Richardson’s equation using diode valve

9. LED experiments (a) wavelength determination (b) I-V characteristics (c) output power
variations with applied voltage etc.

10. Thermal diffusivity of brass
Section B (atleast 2 experiments to be done from this section)

. BH curve-anchor ring

(=]

- Study of photoelectric effect and determination of of Planck’s constant

-Determination of Stefan’s constant
[
" Experiments using Laser:

() Lase
Tasu beam characteristics (b) Diffraction grating (c) Diffraction at different types of slits and
“Mlres . " S 3 : ; :

$(d) refractive index of liquids (¢) particle size determination

LT
' Loune’e . . . *
& > modulus of different materials using strain gauge

Detsics
S i Ry . 1
ation of magnetic force in a current carrying conductor

()

z
|

1 fibre o i : i i i '
bre characteristics - numerical aperture, atlenuation and bandwidth of given specimen.



Cavith emeratore ol {ferroelectrie m”[ﬁ'iiﬂ,
N \ tabion i l||-'!'._'-.‘:|'|k‘ constantw

; ar i Eifl’_
9 [Diclectnie constant ot rmn-[ml.u ¢
“liguids and HLI“id mixtures using hollow prism and Spectrg g
auchy s constants of hqmd.«. anc nmtr
10, Cauchy's constant

“a liquid usi per's method
I'1. Surface tension of a liquid using Jacg

X Tents usi L 3 nix Kit .
12, Bxperimens “hm.' ! ],I;)-L harging experiments (b) Diclectric constant of glasg
), 1tor ¢ argimng/aischi E L
(a)Capacitor cha E B

PH 252 ELECTRONICS ANU COMPUTER SCIENCE PRACTICALS

Unit I - Electronics Experiments (4 total of 10 cxperiments o be done)
J o s . P

Section A (atleast 5 experiments to be done)

Single stage CE amplifier —Design and study of frequency response

—

2. Study of RC Phase shift oscillator circuits using Transistors

it

Construction and study of astablemultivibrator and VCO circuits using Transistors
4. Study of OP Amp circuits (a) summing amplifier (b)difference amplifier

5. OP Amp as an integrator and differentiator

0. Characteristics of JFET and MOSFET

Characteristics of SCR

|

8. Design and study of negative feedback amplifier circuits
9. Study of Clipping and Clamping circuits

10, UIT Characteristics and UJT relaxation Oscillator

Section B (atleast 3 experiments to he done)

I. Emitter follower and source follower circuits

(]

- Weinberg oscillator using Op Amp

L9

- SR and JK Flip Flops -construction using Logic Gates and study of truth tables

\ f 2 v e Iy . 5 %
>tudy of the requency response of 4 tuned amplifier

S Study of pover mplifier circyi;

—— e
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PH 261 ADy g

FDPHYSICS PRAC HICALS
L ovperiments fo he r.r'u”,-'
WIERY

hysics experiments

on A(allCast > CXPCriments to b dong)
yof an clectron-Thompson'y method

¢

Charge of an clectron-Millikan's methogd
l‘rctcmnn;ltmrl of Fermi energy UT‘('-llppcr

swdy of variation of resistance of semiconductor with temperature and determination of band
gap

Magnetic Susceptibility of a liqui using Quincke’s method

Ferromagnetic studies using Guoy's method
Hall effect in a semiconductor
Rydberg constant determinatioy

using grating, spectrometer and discharge tubes.

Thermo-emf of bulk samples like Al, Cy. Brass etc.

0. Zeeman effect using Fabry-Perot Interferometer.

Section B (at least two experiments 1, he done)

~ Optical activity

5D

(3) Car. ,
Y Cangle flame Using digital photogr

. Studies

! Sodiuy, g

' [']}R ang

. Electrical characteristics of 3 solar cell

using UV visible spectrophotometer

Refractive index of liquids and liquid mixtures using Abbe’s refractometer
studies using Polari meters

He 1 oty = . . =
SSTminatjon of lemperature characlerlstlcs ofak lame

aphy and image analysis

e n Comparison wit), meandescent lﬂmp using g spectrometer

| T L
Piotodiod, ch:lracturlsncs



: DL
0. [requenc) muhipli:".' using | | -
sudy of Schmitl trigger circults using transtsio
7 Study udy of cascade amplifier circuit using iSistors

8. Construction and study
Simpl electronics experiments using Phoenix and Python based i
9, Simpi¢

Unit I1 Computer ngrammmg

be done, programs should be written in C+

(A minimum of 8 experiments 10 Q”guﬂge,

1. Least square fitting
5 First derivative of tabulated function by difference table

3. Numerical integration ( Trapezoidal rule and Simpson method)

4. Solution of algebraic and transcendental equations using Newton-Ralphson me,
5. Solution of algebraic equations using bisection method

6. Numerical interpolation using Newton and Lagrangian methods

7. Monte Carlo simulation

8. Evaluation of Bessel and Legendre functions

. Matrix addition, multiplication, trace, transpose and inverse.

10. Fourier serjes analysis

. Study : ~ L
y of motion of Projectile in a central force field

. Study of tary i
Y o1 Planetary motion ang Kepler's laws



Ap -\!‘.‘.‘1”11\‘“1\ using G ¢y
”It Ics

y r-nmn.llmn of dielectnic Constant of materials
[hete
N

serimental determination of Avopadro's number using an c¢lectrochemical cell
i | \] L8

; ; Jdectric/electronic
qudy of are spectra and hydrogen spectra using an imager (CCD) and photoelectric/electro
1) .

conder.

Unit 11: Data Analysis (Five experiments 1o be done)
e

. Analvsis of the given band spectrum
. 1 ¥

L]

Analysis of given rotation-vibration spectrum

tad

Interpretation vibration spectra of simple molecules using Raman and IR spectra

e

Dissociation energy of diatomic molecules

Ll

Analysis of powder XRD data

6. Study of stellar spectral classification from low dispersion stellar spectra

Study of HR diagram of stars
8. Radioactive material counting statistics
9. Interpretation of UV- visible spectra of materials

10. Weather and astronomy related image processing

PH 262 E ADVANCED ELECTRONICS PRACTICALS

Unit | ELECTRONICS (a total of seven experime

nts to be done)

Seetion A (at least 5 experiments to be done)

1/ ‘ :
 Sudy of active filters using Qp amps (a) low pass ( b) high P
ad second orger-

: | ass (¢) band pass for both first order
gain/ roll off determination

) .
& Wave form generation y

; sing OP amp circuits:

astaple and monostabe multivibrators (b)

. square, trianpy|
generation -

and saw-tooth wave

IC 555 4
S Umer exner;
€T experiments (a) monsostable and astablemultivibraggys (b) VCo
| :}. v Ot "
ventor cireyis using OP Amp 74]
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section B g loand 0N i
; v ol Grene o
' ' s ampliie anl Amplie | -|.|n|||:{.-|..||

ISty ot T runed -
diode ete

y 1'||'|
Yo Prequendy mmlnl.-llnl'mnl detectonr vin

" § 1] i i
b Pulse modulation cireits el 0 e () PANE () IPWM

4. Digital modulation efreuits () sk peneration g S5 imer (hy gy,
mer and L1 (©) BIPSK peneration

5. Shift repister and ring connter cireuts g e Hope

) antomatic night Tght with 1D

6. Miscellaneous transistor application:
Aoy chrenit nabig B

(b) invertor cirenit (transistors s 4 awileln) () tine (e
7. BCD (o decimal decoder and seven nepment displiny iy I

8 Desipn ol Electronic counters (up and dowiconnters)

Unit 1: Nlilﬂllll‘lit'}ﬁﬁ‘_!_';!.‘llﬁi'_{l loxperiments (Five expertinents fo be dupe)

1. 8085 /8086 propram to find ont Larpest frony i proupy ol BOZE6 it nimnbers
2. Square wave peneration usings 8255 iterface g BORSRORG
3. 8086 program for block addition:,
4o Interfacing LED display board with 8085/808¢,
5. BOSO proprm to converl binary 1o ASCH apd A1 10 1301
0. SUSH program to arrange o piven data in ancenings ane deseeneinge oo
7o 8U8O-simple traffic Jioht cottrolfe
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