CBCS- Summary ( 2016 - 17 (fMlzh*““{A)

M. Sc. I Semester from July to December ( PHY SIC q)

N\
urse Course Title Credits® Marks Fquivalent allotted
(,.(\ic
PHY-101 7 Mathematical Physics 5 50 (404 10CCL)
Core
PHY-102  Statistical Mcchanics 35 50 (40+10CCE)
Core
PHY-103 Quantum Mechanics-I 3 50 (4():“)6(,‘“};
Core
PHY-104 Electrodynamics and 5 50 (40+10CCE)
Core Plasma Physics
PHY-105 Laboratory Course | 10 100
™ (Electrical)
Total Credits/Marks 30 300

M. Sc. II Semester from January to June ("~ PHY S| CQ)

Course Course Title Credits* Marks Equivalent allotted |
|
Code \
PHY-201 Atomic and Molecular 5 50 (40+10CCE)
Core | Physics
PHY-202 = Classical Mechanics 5 50 (40+10CCE)
Core | P
"PHY-203 | Quantum Mechanics-II 5 50 (40+10CCE)
( Core |
PHY-204 ” Electronics Devices 5 50 (40+10CCE)
PHY-205 | Seminar 2 25
Soft Skill / (Internal Evaluation)
PHY-206 I.aboratory Course I 8 100
(Non-Electrical)
30 325

[ Total Credits/Marks
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M. Sc. 11 Semester hysics]
qular Physics
PHY - 201 [Atomic and Molecular Ph

. aman  Lingg:
. ties of Ran . .
Unit-l i ' teristic propertics ffect: Classicy)
A peCtroscopy': . tion:  Characteris ; “Raman I
Raman  Spectroscopy:  Introduc ' Muchanism of Ri ' m thea
Difference between Raman and Infrared Spectra: Mu‘h‘}'_"‘{[ of Rotation: ()l""”“fm l"ﬂ'cg
theory of Raman Effect. (a) Itfect of vibrations. (b) H_ LLtiO“ of light and Rdm‘p ti(‘)n 1
of Raman Effect, Pure Rotational Raman Spectra. l’“"“""‘Iclmgc(,py. Instrumenta 0
Structure determination form Raman and Infrarcd Spe
Raman Spectroscopy.,
olecules. The Born-

Unit -11 k-Condon Principle,

Electronic Spccrroscopy: Fran .

. . . . . uC[llre- N

Oppenheimer Approximation, Vibrational Coarse SFr | Fine Structure of Electronic
energy and Dissociation Products, Rotationa

Dissociation issociation, Applications of Electronic
Vibration Transitions, Fortrat Diagram, Predissociation,
Spectra to Transition Metal Complexes.

~ . iC M
Electronic Spectra of Diatom

Unit-111 . e, Quantum Description
i . lear Magnetic Resonanc_, s .
o N Magneti pectroscopy Nlilclmentatic%n, Chemical Shift, Spin-Spin Coupling,

of Nuclear Magnetic Resonance, Inst
itat scopy.
Applications of NMR Spectroscopy, Limitations of NMR Spectroscopy

Unit-1v

: e,
Electron Spin  Resonance Spectroscopy: Electron Spm_ ResonanCt tion of ESR
Substances, Comparison between NMR and ESR, InStrument_atlon’.P resentation 0
spectrum, Hyperfine Splitting, Determination of g value, Line width, Applications of
ESR Spectroscopy.

Text and References books
1. Gurdeep Chatwa] ang Sham Anand, Spectroscopy (Atomic and Molecular) (Himalaya

Publishers) _
2.C.N. Banwell, Fundamenta]s of Molecular Spectroscopy. (Tata Mcgraw-Hi])

Publishers Company Ltd.)
3. Gerhard Herzberg, Infrared ang Raman Spectra (D. Vannostrang Company New

York)

AV

o



M. Sc. I Semester
PHY 11 =202 |Classical Mechanics|

l‘JmH - cd coordinates:
-aints s

Consti un.t ' cordinates

Lagrange’s cquation |

of motion: Symmetri

and their classifications, D*Alembert’s principle, Generaliz
<. Gauge invariance, Generalized coordinates and moment

es of space and time with conservation laws.

Unit-11 o - . ) . IR
Rotating frames: Inertial forces: Terrestrial and astronomical applications of Coriolis

¢ = . . s, . L sy o e «
-l force: Definition and characteristics, Two-body problem; Kepler’s laws

force. Centi _ _
and equations. Artificial satellites; Rutherford scattering.
Iton’s principle,

Unit-I11
The Hamiltonian function, Hamilton’s equation of motion, Hami
fied Hamilton’s principle, Derivation of Hamilton’s equation from variational

modi !
principle. principle of least action.

Unit-1V ‘

Canonical transformation, Generating function, Poisson bracket and their properties,
Invariance of Poisson bracket with respect to canonical transformation, equation of
motion in Poisson bracket form, Hamilton-Jacobi equation, Hamilton’s characteristics or
principle function, Hamilton-Jacobi equation for Hamilton’s characteristic function,

Jacobi’s identity, Small oscillation, Normal modes and coordinates.
Text and Reference Books
]. N. C. Rana and P. S. Joag: Classical Mechanics (Mcgraw-Hill Education (India) (P)

Ltd.)

2. H. Goldstein: Classical Mechanics (Narosa Publishing House, New Delhi)

. Sommerfeld: Mechanics ( Lectures on theoretical Physics Vol.1, Acadmic Press)
roceival and D. Richards: Introduction to Dynamics (Cambridge University Press)

Pe
C. Upadhyaya: Classical Mechanics (Ramprasad and Sons)
4\ %(/

3.A
4.1.
5.0

i

11



ML Se HE Semester ")
PHY 11 - 208 [Quantum Mechanics:

Unit-1 ler 1
Varatnon method, Ground state of helium, Vander
hydrogen, I xchangpe depencracy

tion l'nluri/uhn‘"y of
v fnteraction.
vall’s m

Unit-11 i _decny

Fime-dependent perturbation theorn. WKB methoc .] ”pm\i
! . , , . . : i .

Penctration of barrier, Adiabatic approximation. Sudden af

of radioactive nucleys,
mation.

Unit-111 N

Identical particles: Symmetric and anti-symmetric wave -
N oY . N N . * . . ~ P -l -

particles. Spin angular momentum. Spin functions for a many

nctions Collision of identica|
lectron system.

Unit-1V Jitv for absorption and induced
Semi classical theory' of radiation: Transition probabi ity s
cmission, Electric dipole and forbidden transitions: Selection :

Text and reference books . :
L1 T Schiff: Quantum Mechanics, (Mcgraw-Hill Education (India) (P) Ltd.)

2. S Gasiorowicz: Quantum Physics

3. B Craseman and JD Powel]- Quantum Mechanics. (Addison — Wesley Publishing
Company)

4. A P Messiah: Quantum Mechanics, (North - Holland)
§

3.JJ Sakurai: Modern Quantum Mechanics, (Pearson Education, Singapore)
6. Mathews and Venkatesan: Quantum Mechanics, (Tata Mcgraw-Hill Publishers
Company Ltd.)

12



M. Sc. I Semester
VTAS \ ' :
PHY - 204 |Electronic Devices]

Unit-1
() Transistors: JEETCBITCMOSEFET and MESEFET: Structure, working, derivations of
oquations for 1-\' charactenisties under ditterent conditions, High frequency limits.

(i) Microwave devices: Tunnel diode. Transfer electron devices (Gunn  diode).
Avalanche transit ime devices, Impatt diodes and parametric devicees.

~

Unit-11
(i) Memeory devices: Statie and dynamic random access memories SRAM and DRAM,
CMOs and NMOS. NON-volatile-NMOS.  Magnetic. Optical and Ferroelectrics

memories. Charge coupled devices (CCD).
(i) Transistor as @ switch. OR. AND and NOT gates: NOR and NAND gates, Boolean

1 I
algebra. Demorgan’s theorem: Exclusive OR gates; Decoder/Demultiplexer data

selector multiplexer: Encoder.

Unit-II1
Oscillators: The phase shift oscillator. Wein bridge oscillator, LC-tunable oscillators,

Multivibrator: Monostable and Astable. Comparators. Square wave and triangle wave

generalors.

Unit-IV
Voltage regulators: Fixed voltage regulators, Adjustable voltage regulators, Switching

regulators.

Text and reference books
. S M Sze: Semiconductor devices, (John Wiley & Sons)
. M S Tyagi: Introduction to semiconductor materials and devices, (John Wiley & Sons)

I
2
3. M Sayer and A Mansingh: Measurement, instrumentation and experimental design in

physics and engineering. (Prentice Hall of India. New Delhi)
4. Ajoy Ghatak and K Thyagarajan: Optical electronics. (Cambridge University Press)

5.J Millmann and C C Halkias: Integrated electronic: Analog and digital circuits and

svstems, (Tata Mcgraw-Hill Education. New Delhi)
6. G K Mithal: Electronic devices and circuits, (Khanna Publishers)

o
13 b M)/



AL Se. 1 Semester
pHY - 208 Seminor
ron syllabus o research topic chosen by the studey

neouraged to attend and lmrlicihu!‘:

A student has o delinr a wenmna
with the consent of the ! Al the dudents are ¢

in the seminat

aculty

M. Sc. Il Semester
PHY — 206 Laboratory Cours¢ -1l (Non-EIcctricnl)

At Jeast 10 Practicals based on Optics, mechanics ete. (other than electrical based)

14



M. Sc. 111 Semester
|’hysics—||

pHY — 301 l(fnmlcnscd Matter
Unit-1 ' ‘ R
and reciprocal Jattice: € stal structurc and PBravals jattice. | rimitive
attice. B3rillouin zonc. o
ation of X-ray diffraction.

(1) Crystal structure
unit cell. Wigner Seitz cell. Reciprocal |
(2) X-ray diffraction: Bragg formulation.
I-wald construction. Lauc method. Debye-Scherrer me

Van l.auc formul
thod.

fa onc-dimcnsional m(mo—atomic lattice. Normal
Two ions per cell. The acoustic and optical

Unit-11
Normal modes 0O
icity.

| attice vibration.
of onc-dimcnsional diatomic
ibrations. Connection wit

lattice.

modes
h the theory of elast

modes of v

Bomn-

f of Bloch theorem,
ation

m, Proo
Schrodinger equ

ty of levels,
gy bands in one dimension.

and Bloch’s theore
Fermi surface, Densi
free electron), Ener

Unit-111

Band theory-L: Periodic potential
Von-Karman boundary condition,
in a weak periodic potential (nearly
Construction of Fermi surface.

n-Tin potential.

ar method, Muffi
W) method. de

Unit-1V
binding method, Cellul
lised plane wave (OP

Band theory-IL: Tight
Augmented Plane wave (APW) method, Orthogona
Haas- Van-Alphen effect.
Text and References Books
D. Mermin (Harcourt Asia PTE Ltd.)
ons, 11 and 111 Ed.)

1. Solid State Physics: N. W. Ashcroft and N.
2. Introduction to Solid State Physics: C. Kittel (John Wiley and S
Animalu (Prentice Hall of

3. Intermediate Quantum theory of Crystalline Solids: A. E.

India Pvt. Ltd.)
4. Principles of Condensed Matter Physics:

University Press)

Chaikin and Lubensky (Cambridge

2
§/ &\L/%

Uy



N Se THE Semeste " physics T
sarticle .
PHY 302 [Nuclear and Par

[ nit | '
Introduction to the Nucleas: \ao-

¥
, shistradatros ol b
'y o

. Je lcar ) e
non of the nucle “\""“” /¢
wis iy ntum. Nisce ANCoq .
anl o¢ nyular "“'”"'m‘ Ol I d
{ 1es of nucleus, 8 ol nucler. The U drop
Nt TR i N .
P FCUN T CNCrgte p— clc(lrlC llllil(‘rllp()lt‘
i

{ h.!r;l
TN » masses amd hindmg
e, i $

. d”\nlf
mrrcal mass formula, magnelic

l nut -1

ton synchrotron.
velotron. pr( P

ics: Accelerators. S ”‘"_hrl.w'\;-':m detectors. semiconductor
Experimental nuclear physics: . u\1 ounters. scintillati i Gamifsieray
variabic CNCrgs u,\duzrnn I)L‘i‘u'(!()f;; Gl .\U \pcclmmcl;‘r scin ¢ J
radision  detector., magnetic cla-ra)

sXUtrometcer,

Unit-111

S W leon system effects of
. of two nuc
The nuclear force: the deuteron problem. spin states

pawuli’

ic quadrupole memonets of a
I's exclusion principle. Magnetic dipole and electric q P

i €. the nuclear
. . ry of nuclear forc
dedteron. The tensor foree. exchange forces. meson theory
force as we know it.

Unit-1v
Nuclear structure: the

independent particle model. empirical rules for the ground States
of the model. the she

II'model. The unified model. Vibrational and rotational States.

Text and Reference Books:-
I. Inzmductoqv nucle
2. Concepts of nucle
3. Experimental Nuc

ar physics by Y.R. Waghmare (oxford and IBH)
ar physics by B.L. Cohen (TMH)
lear Physics by R.M. Singru (Wiley- Eastern)

2y

Vi ///




M. Sc. H Semester

ed Quantum Mechanics -1]

PHY — 303 [Advanc

conseryation of €ncrgy. Angular
gular momenturn.
momentum

Unit-1: Angular Momentum
Fime disp
Rotational Symt
imvariance and party.
wm matrices. Pauli’s spin matrices.

I'J-('lchsh—(mrdun coelticients |

lacement symmetry and
netry and consers
| igen values

ation of an
of angular
Addition of angular

or 1/21,1/21212

Angular Momentum
momentum and rotation.
Degencracy. Reflection
operalors. Angular momen
momentum. The possibley alues o
j B2 BBand) Be; 8.

nd Particle and Parastatistics
hanics and permutation symmetry. Syrnnwtri/uti(m
uantization

Unit-11: Bose, Fermi a
and Fermi statistics. Parastatistics. Q

Identical particles in quantum mec
postulate. Algebraic approach to Bose
and spin statistics connection.

Unit-111: Radiation Theory
The quantum theory of radiation.
(second quantization). Creation and Annihilation operator.

The Hamiltonian quantization of the radiation field

Unit-1V: Relativistic Theory
The Klein-Gordon equation, The Dirac equation, Probability and Current densities.
lectric and

Covariz'mcc of Dirac equation, Plane wave solutions. The electron in e
magnetic field. Dirac equation in central potential, Energy levels of hydrogen atom. The

hole theory and positrons, Prediction of the spin angular momentum.

Text and Reference Books:
. A.K. Ghatak and S. Loknathan: Quantum Mechanics; Theory and Applications

(Macmillan India Ltd.)
2. S. N. Biswas: Quantum Mechanics (Books & Allied (P) Ltd.)

3. Messiah: Quantum Mechanics (Dover Publications)

m/ {3———/

U



VM. Se. HHE .\(-Illv\'l(‘l;” itnl r;lct‘““”'i"””
o condes (D1
wod Flectron
vdvanced
PHY - 304(A) |. N
i slitier, Difference
ifier g Gates -inverting amj xadecim:
Unit-1: Operational Amplifiers un;m”“_np and ‘”m‘]” erting “LX‘.dL,L“” ‘
tion. (”";XN]) g"ucs‘ Boolcan algebra, e
and / ales.

OP-Amp: Operational - amplificr.
es. Controlled inverter.

, ifferentii
amplifier. Analog Integration and .fh{:k])iudv OR
llmmf\cr.\. BCD. ASCH codes, ’“.\L‘T.L.-()R and ex-NOR gat
Morgen's Theorems, NOR. NAND, ex-

K aps ) -rs and Decoders
T i arnaugh M.IP§ S . coders anc '
Unit-1i: TTL circuits -'..n.q l'll'lr characteristics. TTL overview. En b simplification.
Do 74}(;(‘; dc‘lM'\';mhi,.alc\'cr. Karnaugh maps and Karnaugh sim
AND-OR-INVERT gates. M 2

. - i d system . , mpliment adder
Unit-11I: Digital Electronics an ystem ., liment, 2°s compl
adde adder, 2’s complil _
adder. Binary clocking, D-latches and flip-flops, JK

Arithmetic logic unit: Half /
and subtracter. Flip-Flops: RS-latches. Leve]

master slave flip-flops.

Unit-1V: Registers and Memories . .
Registers and counters: Buffer registers, Shift register,

counters, Ring counters, other counters and Bug-
Memories: ROMS. PROMS. EPROMS, RAMS,

addresses.

Text and Reference Books:
I. Digital Principjes and Application: A p. Melvino & D. P. Leech (Tata McGraw-Hi]]
)

Education (P) Ltd
2. Op-Amps & Linear Integrated circuits: R, A. Gayakwad (Prentice Hall, 2000)

3. E{egtrom’cs: D. S. Mathyr (S. Chand Publishing)

4. Digita] Commum'cations: W. Tomas; (Prentice Hal]) -

5. Digita] Computer Electronics: 4 P ’ ' |
v £ Malvino and Browp, (Tata McGraw-Hjy) Educatigy, e

V%




MLSe T Semester
JO4() [Advanced Solid Stute Physices|

(MDY
Unit-1

| | ine astic ¢ ance and
Elastic constants and elastic waves: Analvsis of elastic stains, Flastic compliance l
- w ot ‘ and crysta

suflness constants, Central and non-central torees, velocity ol sound  and - cry
| | jon in cr “cubic symmetry.
clasucity, Dynamucal equations of sound wave propagation in c¢rystal of cubic symmetry

Experimental determination of elastic constants,

nit-11

(l)ptical Properties:  Llectronic properties of alkali halides, Optical and lhcrmul.
clectronic excitation. Ultravoilet spectrum of the alkali halides. Exciton. Influence of
lattice detects on electronic levels, ionic polarizability. Restrahlen, polarization waves in
lonic eryvstals. Lyddane- Sachs-Teller relation. Optical effects in semiconductors, Direct
and indirect transitions. Free carrier absorption
Excitation  and  emission. Decay  mechanisms,
ctroluminescence, Luminescence in semiconductors and ionic

Luminescence. Traps,
Thermoluminescence. Fle

solids.

Unit-II1
Transport Properties: Boltzmann transport equation, its application for the study of

transport phenomena due to electric and magnetic fields, density and temperature
gradients. Solution of Boltzmann equation under relaxation time approximation,
Transport coefficients, Scattering mechanisms, Calculation of the relaxation time for

scattering due to impurity and thermal vibrations of lattice.

Unit-IV |
Ferroelecticity: Classification and general properties of ferroelectrics, Dipole theory.

Thermodynamics of ferroelectric transitions, Low frequency optical phonons, Exprinents
with - strontium titanate. Ferroelectric  domains antiferroelectricity.  Piezo and

pyroelectricity.

Text and Reference Books:
L. Introduction to solid state physics- C. Kittel (John Wiley 5" edition).

2. Solid state physics- A.J. Dekkar (MachMillan).
3. Solid State Physics- Ed Seitz and Turnbull (Academic Press) Vol. 2 and 4.

iy 4 e



9.

S
0O,

Fhe use of Thin Falms i Phayvsical Investigation- T 1.(
Fnergy Band Theory - 1 Callaway (Academiv)

\\ JNC ,\k\‘h;mu\ ol ( 'l} \lulhnv 5.,,"'\_ R,.'\A Smilh (( 'hll’""“” L
I'he 171\‘\‘]_\ and "l\\’\‘”“‘\ of Mcetals and \”“‘ o NI Mot amn

Anderson (Academic Presgy

{ Hall).
d Jones (Dover),

N



M. Se. HT Semester
PHY — 304(C) [Plasma Physics)

Concept of temperaturc.

Unit-1
Occurrence of Plasmas in nature:
Debye shielding, The plasma parameter
physics with clementary idea about pas discharg
asma. MDD cnergy conversion

Delination ol plasma,
Criterin for plasma, Applications of plasma

res, Controlled thermonuclear fusion.

and ion propulsion. Solid

Is. Gravitational ficlds. Non uniform B

Space physics. Astro-physical Pl
Time varying I ficld, Time

state plasma. Laser and laser fusion.

Single particle motions: Uniform 13 and B ficlc

field. Grade B drift. curvature drift, Non uniform & ficld,

varving B field. Guiding center drifts. The first adiabatic invariant, second adiabatic

invariant.

Unit-I1

Plasma as fluids: i ics t : : CF
lasm . S ul(?s Relation of plasma physics to electromagnetic, classical treatment of

o * 3 -1 1 1 . . ~
magnetic materials and dielectrics. Dielectric constants of plasma fluids, equations of

motion. stress tensor collisions, equations of continuity, equation of state, Complete set of

fluid equations.
Equilil?rium fmd Stability: Hydromagnetic equilibrium, Concept of diffusion of
magnetic field into a plasma, Classification of instability, Resistive drift waves.

Unit-111

Waves in plasmas: Representation of waves group velocity, Plasma oscillations,

Electron plasma waves, Sound waves, ion waves, Comparision of electron and ion waves,
ion waves

Electrostatic electron oscillations perpendicular to B. Electrostatic
perpendicular to B, The lower hybrid frequency electromagnetic waves. Experimental

applications, Electromagnetic wave perpendicular to B, Cut off and resonances
Electromagnetic wave parallel to magnetic field. Experimental consequences of

Magnetosonic waves. The C.M.A. diagram.

Unit-1V
Kmetf'c theory: Meaning of distribution function, equation of Kinetic theory, Derivation
of fluid equation, Landau damping without contour integrations, Meaning of Landau

damping. The Kinetic energy of a beam of electrons, Experimental verification.
Gy ; - & —_— =

VA



4

\

Text and Reference Books.:

I

[nnlve clectro ki”c”(-

L MTRIAEE

il | {aeroscopic maodep
Solid state plasma: Introduciion. paranicter j i v wse | Of
' plinite aned e ! jerpetionts Iransversc h("”'lL
Warve propagation noan ) , me o
pinon gve wmplifiers, g
picsoclectric media. T ongitudinal Phonon i ' [pnvelling wivi I “l}!h
Helicon interactions, Solid state plaani technedog
OO Cracin s

' il
trequency isolator, the oscillator, TR

rint.
, . IPrens, 11 Pri
Introduction to Plasma Physics- 1.1 Chen, Plenim

iley lastern Limited.
, : (v, Wiley lias
Principles of Plasma Mechanics- 1313, ( lrkrahort)

, Lo ), 1970,
Solid State Plasmas- M1 Hoyaux, Pion | '””“.(,' ’f””}d.“fmd 3. Vural, McGraw Hilj
Wave Interactions in solid state plasmas- M.C. steele -

New York, 1969,

10




M. Sc. HT Semester
PHY - 304(D) |H|wv|rmvnpyl

Unit-1 _ | e

Atomic Spectra Coupling schemes. 1S and 11 couplings 1o spectra of two va cn

clectron sy stems.

Hyperfine structurc: Hyperfine multiplets.
atoms: Relativistic

.. Basic relation Hydrogen like
the different causes of line width,

in single clectron

Magnetic interaction
and volumec correction.,
The natural or radjation

spectn
Width of spectral lines:

Doppler width. I:xternal effects.
iles. The unified atom model.

opic designations for molect
atom. Correlation diagrams.

width.
als. United-separated

Molecular Orbitals: Spectrose
scparated atom model. Molecular orbit

Unit-11
ve spectroscopy: Theory of microwave Spectroscopy, Linear Molecules.
molecules, The stark

Microwa
spherical top molecules, symmetric top molecules, Asymmetric top
Instrumentation for Microwave Spectroscopy, Applications of microwave

effect.
Spectroscopy.
Theory of IR absorption spectroscopy, Linear Molecules.

Infrared spectroscopy:
Symmetric top molecules, Asymmetric molecules, Instrumentation, Single beam and

doub.le b.eam, spectrophotometers, Modes of vibration of atoms in polyatomic molecules.
Applications of infrared spectroscopy to ‘organic and inorganic compounds and

complexes.

Unit-II1
Ultraviolet spectroscopy: Origin and theory of ultraviolet spectra, choice of solvents

Instrumentation, Application of UV absorption spectroscopy.

Unit-1V ,‘
X-Ray spectroscopy: Theory of emission spectra-classical, semiclassical and quantum

h o .
anedory of en?lsspn of X-ray %mes, X-ray energy level diagrams, selection rules of electric
1nagpetlc dipole and higher multipole transitions, Spin doubles, The T-sum and
lraae;manence rules Screening doublets and screening constants, Relative intensities in X
spectra, Non-diagram lines (theor , |
y). Structure of absorpti '
o spect, . ption edges and chemical
in X-ray absorption spectra. Theory of EXAFS; experimental details and its uses

11
1



Text and Keferencc 2eEnse
1. Spectroscopy part &
2. Speetra of Diatomic molecnle
3. Atomic spectra- H1- White, McGraw Hill.

4. Xeray spectroscopy- B.K. Agrawal, Springer Verlag.
- 1. Brian Dunford. Addission Wwesley.

and S, Walkar, CHEPPEEEE 0

Strughan
\/nnnnslrnn(l.

w- G, Herzberp.

s Elements of diatomic molecular spectr

M. Sc. 111 Semester

PHY - 305 [Project Proposal Formulation]

rite up on a working model.

A student has o :
dent has to prepare a project proposal and submit a W

M. Sc. III Semester
PHY - 306 Laboratory Course —III (General)

At least 10 Practi _ \
racticals based on Solid State, Spectroscopy, Nuclear Physics etc (other than

clectronics)

K\/; Z\‘

12




VL Se IV Semmuesaer
PHY - 4 [Condensed Mamer Phvaee-IT)

Lot
Electrna dvmamics: The semi-d assicy omedes Womem o D0 dlzommr Dz the hoies
ziacie und

Teld. VWotur 1 mependoulr mmgrm £

:-h“cr\b p t‘.\t.-: .‘L ' -\i‘CT H-L 13941 I.vwcr~ -—;\ ISTHTL S

The seml—dzs.wcnj theory of maductoa in mecyls The ~=irgrom Sme HOTITRATI O,
DC slectric condueviny. AC sleoric comdnes=in. Thermy cominshin

Motion i 2 unitorm MTen

Unit-II
Defects im Solid: Nirmier of Mc'«ﬁ ni METSOnE] &S & SOCmom Of ISmpETanre
Cimsom. Feks [ Bdpe mmd sorew wmo_m

Ditfusion: Self-éifusion and cremical ¢

Slip. Burger vecwor. Dislocarion moriisy ord dersin. Fnerarmion hemmesn & Jslocanons.

Coior center. Excitors. Elementars e zhoiT Lﬁ::‘;@_ e

Unit-ITI

Semiconductors: Tvpical semiconducror mend  sowmmes. offeshe  mass i

sémiconductors. Cyclomon resomsrce. NomRer of crmias & thermsl g lthraam:
rinsic and exarinsic cases. Popelaton of mpuriy fevels m themmel] equalibriom:

Thermal equilibrivm  carrder densin of fmonme seicomdncors, ruin 7::15*1‘1 m

equilibrium. ) L

Unit-IV

Superconductivity: Experimentz] survevs. Mefssmer efacy Ham cxpaciiy. Enaray gap.

A Yarinic i ﬂ"erm:dmm:g T2NSIDON.

Microwaves and imnfrared properties. Thermodimemics o
London equation. Qualitative idez of BCS theors. Type-] znd Tape-ll SUEPSTCONdRCTOrs.
Single particle nmneling.

Super conducting devices. isotope effect. Flux quantizzion
Josephson tunneling. High Tc superconductors.

Text and References Books:
. Solid State Physics: Neil W. Asherofi and N. David Mermin (Harcour college
Publishers)
2. Solid State Physics: C. Kittel (John Wilev and Seas. VII Ed.)
3. Intermediate Solid State Physics: AE Animalu (Prentce Hall of India Pyt Lid.)
4. Principle of Condensed matter Physics: Chaikin and [ ubensky
5

. Elementary Solid State Physics: Al Omar




ML Se DY Semester
‘ sarticle I’ sies -1
402 | Nuclear and Particle I’hy |
pates. The Gamma-decay

PHY
Unit-1 ‘
i ivi * ale o alpha decad
Radioactivity: Alpha decay. calculanon ¢ ' ehy, M -G |
ransinon pmh.xhxhl\ of pamni decay. man |\.||'l|c|c configuration transition. interng|
k'UH\\'l\lt‘H.
Unit-11 . . e e ‘ ‘
o\pcrimcnml observauons. shape ol beta spectrunm. neutrino hypothesis,
{ beta decay. allowed transitions, parity non-conservation

s theory 0
Jrmation.

Beta Decay:

['he Kurie plot. Jermi’

and its c.\pcrimcmal conl

n cross section. the collision amplitude.
ng of charged particle, cross section in
ase. Reaction mechanism. compound

le and fertile materials. theory of

in beta deca)

Jlastic scattering reactio
utrons. Scatteri

Unit-111
e general ¢

Nuclear reactions:
clastic scattering of S-wave ne
terms of the scattering matrix n th
nuclear reactions. Gratistical model nuclear reaction.
Nuclear Fission: Neutron emission in fission, Fissi
tission. Nuclear fission and thermonuclear reactions.
icles and force between them.
ties of the muons, pions, kaons,

articles (Descriptive): The part
ding elementary

Unit-1V
Fundamental p

Enumeration of various quantum numbers, Proper
hyperons. quarks. Partons and the Jy contemporary situation regar
particles.

Text and References Books:

1. Introductory nuclear physics by Y.R. Waghmare (oxford and IBH)
2. Concepls of nuclear physics by B.L. Cohen (TMH)

3. Experimental Nuclear Physics by R.M. Singru (Wiley- Eastern)

V4

16

b s
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M. Sc. IV Semester
PHY - 403 |[Advanced Quantum Mechanics -11|

Init- |
éc:lttt:ring Theory: Diterential scattering cross section, Total scattering Cr(‘)s.\" S:[Ltrlj::,
Relationship between the scattering cross scctim} to the wave tuncu‘()n.‘ tl}u ..t.cla \»:\.cf
amplitude. Method of partial waves. Expansion of plane wave in terms of pa‘rlm. \‘ é ”
Scattering by a central potential. the scattering length. Scattering by a square we

potential. Resonance scattering.

Unit-I1 ron cimation, Scattering
The Bom approximation. Criterion for the validity of the Born approximation, Scattering

of electrons to atoms.

Unit-II1 o y
Elements of Field Quantization: Quantization of the field, Non-relativistic fields.
System of Bosons, System of Fermions. Commutators and anti-commutators. unequal
times.

Unit-1V
Relativistic fi
Spins and stat

eld, The Klein-Gorden field, Invariant delta functions, The Dirac field.
istics, covariant anti-commutation relations, Feynman diagrams.

Text and Reference Books:

1. V. K. Thankappan: Quantum Mechanics

2. Katiyar: Relativistic Quantum Mechanics and Field

3. A.J. Ghatak and S. Loknathan: Quantum Mechanics; Theory and Applications

(Macmillan India Ltd.)

17



M. Se 1Y Semester ;
l\|icrn|n'1u\‘~su|

PHY — 404(N)

r'.umn'“n"

Unit-1
Microprocessor-1
() Introduction to microprocessors NURN
> .
(b) Programming and languages: : hi
architecture
CSDeCHe
f Cifye

Flowcharts, Programming languages.
Computer

RL"-
AssY
'hi(cclurn‘.

A
Data transfer instrucy,
ms,

ons.
8

aving concept. Basic addregg;
= DY ng

(¢) System overview:

MICTOProCessor -R08S only.
o J ol instruc
(a) Data transfer instructions: Ccpu con

v only. . o
. tof addressing mode. 1

Microprocessor 8085 fami
only .+« Arithmetic instruct;
TS. UCU .
s and numbe ONS, Flag
- instruction. X-OR, X-
The OR NOR and

(b) Addressing modes I: Concep

modes. Microprocessor-8083 family

(¢) Arithmetic and flags: .\/ﬁcroproc?’s»‘o

instructions. Microprocessor 8085 fa.ml
AND instruc

(d) Logic instructions: The
NOT instructions.
Fixed bias transistor bi

e of a binary-

v only-
tion.

Unit-111
SAP
(a) Bistable multivibrators: Stable stat
biased transistor binary. hi 1i .
(b) Simple-as-possible computer (SAP-1): Architectte: Isrlcsktll;:lijlzi?lz Sec% Programming
Fetch cycle. Execution cycle. Microprogrammlnv, 1agram,  Migy,
Programming.
I (SAP-2): Bidirectional resistors, AYC\\itectureS
Jump and call instructions LOQ-\‘Q
K S

Unit-1V
-as-possible computer- ' .
rs instruction,

(a) Simple ) :
Memory reference instructions, Registe

instructions.
(b) Simple—as-possible
instructions, Increments, decremen

Programming and Applications: R. S. Gaonkar.
A. P. Malvino and Brown (Tata McGraw-Hill Educat

B

computers (SAP-3): Programming model,  Arithmeg,
ts and multiples Logic instructions.

Text and Reference Books:
1. Microprocessor Architecture

2. Digital Computer Electronics:
(P) Ltd.)



M. Sc. IV Semester
PHY — 404(B) [Laser & applications|

Unit-1

Interaction of radintion with matter
A& B coefficients, line broadening mechanisms, pain and absorption cocfficients.
population inversion, population inversion in three and four level

¢ Stimulated and spontancous emission. Einstein’s

principles of laser,
lasers, laser amplification, conductions for laser output,

Unit-11
.aser " : i i ‘ ‘ iifati | |
Laser beam outpy modifications: Q-factor of laser oscillations, laser linewidth.
resonators, stable . . ! e
onators, stable and unstap|e resonators, a laser cavity, active and passive Q-switching.
mode looking, detection of

pulsed laser output.

Unit-111
Spccific Laser and Pumping Mechanisms: Solid state rare earth ion lasers and optical
P}““PIU& Dye lasers and optical pumping, Electron impact excitation, Excitation
”Irax?sfer, He-Ne lasers, Rate equation model of population inversion in He-Ne lasers.
Radial gain variatiop in He-Ne laser tubes, CO, electric discharge lasers, GaS—Dyhamic
lasers, F ree-Electron lasers, Semiconductor lasers.

Unit-1V

Element?ry concepts of nonlinear optics: operating principles and characteristics.
introduction second order optical susceptibility, parametric up and down conversion.
second harmonic generation, third order optical susceptibility, nonlinear refraction and

absorption, optical phase conjugation.

Applications of lasers: Distance and Velocity Measurements, The Laser Gyroscope,
Holography: The Essential Principle, Holography: Practical Aspects, Optical
Communications, Lasers in Medicine: Ophthalmology. C

Text and Reference Books:
I. Introduction to laser physics- K. Shimoda

2. An introduction to laser and their applications: D.C. O’shea

3. Quantum electronics- A. Yariv
4. Optical electronics- A.K. Ghatak and K. Thyagarajan

5. Lasers and applications: K. Thyagarajan and A.K. Ghatak
0. Lasers: Peter W. Milonni and Joseph H. Eberly.
7-Nonlinear Optics- R W Boyd.




‘ I
|
MOSce TN Semester o]
PHY — 404(C) [Fiber opties & integ ated opties
cotors
Unit-1 other inter < onn ‘
Introduction : The opuical fiber, comparison of opticil fihe “|”::X,'” prandanee n "»"‘:‘: .'I\,
concept of an opical wavepmdes rays and modes, prim ipal “l ‘m ,'| \\‘I\W"“‘h.'l‘ ' i
Jop ' s :
wave puides, fiber tvpes. T lectromagnetic analssis ot simple '('1 planar Wwaves ‘”‘““lnm‘
Wi ¢ _x‘lll\l\' CquAation. propagating modes of u_\lHllh-lllx step ”‘“”"”,[)I“l(lt' ol l“”‘,l(“,l““” ]
modes of symmetric step mdex planer win eguide, the lt'l-l‘_"(‘_(I \‘\‘nh a4 mode. T [
component of ¢lectric and magnetic ficld, power assochiie /
modes. leaky modes. ' l
: 41 analysis for ,
Unit-I1 . ol fiber. ”w(.l‘l . medium K
Optical fiber waveguides: Scalar wayve equation and nl;“‘“if ::'-P”mlmlic m(}r.\ m:;lncc; ~ »
R % . R . al analysis . ¢ Cr § 2
step mdex fiber, fractional power in the cone. H](.)(LI] an ‘ 1 fiber. 10SsEs at ¢ I
Attenuation in optical fiber. pulse dispersion n ()}Wll]f“lll] optical fiber. ‘ S,
measurement of refractive index profile and spot size Ob < ,,,-,,
Ini ., and width
Unit-111 ) . deration. 108S clnc‘i bc‘l ' ‘ |
Optical fiber fabrication and cabling: Material ConS‘l ctics perform Iabn_cmmn- of Unj
limiting mechanisms. mechanical and lhcrmu! cluu:nclc;o-r opticill fiber cabling. t.lbcr Pro,
multicomponent glass f{ibers. mechanical C'\msldcl"‘“;-({llcl optic components and devices. Pmp
: N . . faatl : hiber
cable design. example of cable design. Applications Prop,
fiber optic sensors.
Unit-V Is: Index ellipsoid, index ellipsoid in A
EM wave propagation in anisotropic crysm S: ffeét in KDP crystals: EO devices. Pplij
presence of external electric field. Electrooptic (EOL% effect. AO devices. 8Cnery,
Acoustooptic (AO) effects. Raman-Nath and Bragg : fooq. £
L
applj
ICa
Text and Reference Books: ‘ t
1. An introduction to optical fibers- A. H. Cherm' ”‘ 4y
2. Optical electronics- A. Ghatak & K. Thyagarajan ez q,,
3. Optical fiber communication — G. Kasser , PnDCi;
4. Theory of dielectrics optical waveguides — D. Marcuse 2010
5. Fiber optics technology & applications- S.D. Personick ' 2. Phyes
p &) ..VSICS
]
S

6. Fiber optics- N. S. Kapany
7. Integrated optics- D. Marcuse

8. Integrated optics- T. Tamir
9. Electromagnetic principle of integrated optics- D. Lee

10. Fiber Optic Communication System- G P Agrawal

’ w?fg / \




M. Se. TV Semester
PHY — 404(D) [Physies of Nano mnterinds|

strength, perspective ol
(uantum iructurcs,
(arbon

Unit-1
Systematie Development of Materinls:

Nanoscience and nanotechnolopy.

Solid materials i then

length. Nanostroetures in noture,
Quantum confinement, Surface elfects I’rimme materials.
it future ol nanotechnology.

ol nanomiterinls,

nanostructures, Metal Oxides, Brip

Unit-11

Methods of Generation of Nanomaterials:
:lppmnclu:s; Arc discharge mcethod,  Lascr ablation,
condensation, High cnergy ball milling. Chemical vapor deposition, Plasma synt
"""”""’-. I:lectro-deposition. Chemical approaches; Solvothermal synthesis, Hydrothcrmal
Synthesis. Reverse micellar/ Micro-emulsion method, Sol gcl synthesis, Microwave

synthesis. Physical
[nert  gas
hesis

Nmmnmlcriuls
Acrosol synthesis.

method. Sonochemical process, Co-precipitation.

Unit-111
:roper.nes o'f Nanomaterials: Mechanical behavior, Optical Propertics, Electrical
roperties. Dielectric materials and properties, Magnetic properties, Electrochemical

properties, Chemical sensing properties.

Unit-1V

Applications of Nanomaterials:
seneration computer technology,
ood. fabric industry, for the environment, automobiles, ceramics industry,

Nanomaterials in medicine, €nergy sector, next

catalysis, water purification, communication sector.
veterinary

pplications.

vt and Reference Books:
Principles of Nanoscience and Nanotechnology;

0.
hysics of Nanostructures; K_.P. Jain (Narosa) 1987.
hysics of Low dimensiopal semiconductors; John H. Davies (Cambridge University

).

M.A. Shah & Tokeer Ahmad (Narosa)

21



MLSe TV Semester

N”k”l)' ""“’ .l ’ ' " "“"‘ "““'““l)
'I A

| (8} ¢ .Nllh"l ‘

| . |“| “"“‘ “', ,"h "I(’ h '“L‘

presentation based on 1t would be arranged.

M.Se. 1V Semester

PHY-406 Laboratory Course - 1V (Elcc(ronlcs)
i ~eSSOT.
ronics and microprocess

At least 10 experiments based on digital elect

v

AN
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