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M. Sc. I Semester from July to December ( PHYSICS)
Course Course Title Credits Marks Fquivalent alloted

Code 

PHY-101 Mathematical Physies 50 (40 10CCE) 
Core 

PHY-102 Statistical Mechanies 50 (40+10OCCE) 
Core 

PHY-103 Quantum Mechanics-I 50 (40+1CCE)
Core 

PHY-104 Electrodynamics and 5 50 (40+10CCE) 

Core Plasma Physics 

PHY-105 Laboratory Course I 10 100 

(Electrical) 

Total Credits/Marks 30 300 

M. Sc. II Semester from January to June CPHYSICS) 

Course Course Title Credits Marks Equivalent allotted 

Code 

PHY-201 Atomic and Molecular 50 (40+10CCE) 

Core Physics 

PHY-202 Classical Mechanics 50 (40+10CCE)

Core 
PHY-203 Quantum Mechanics-I

Core 
PHY-204 

50 (40+1OCCE) 

Electronics Devices 50 (40+10CCE)

Core 
2 25 PHY-205 

Soft Skill 
PHY-206 

Seminar 

(Intemal Evaluation)
Laboratory Course II 100 

(Non-Electrical) 

Total Credits/Marks 30 325 
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M. Se. Semester 
PHY 201 |Atomie und Molecular Physies 

Raman Spectroscopy: Introduetion: Characteristie properties of Cs: 

Difcrence between Raman and Infrared Speetra: Mechanism of Raman Ftect t lassical 
theory of Raman Eifect. (a) Effect of vibrations. (b) Effect of Rotation: u ry 
ot Kaman Eflect. Pure Rotational Raman Spectra, Polarization of light and CCt 

ructure determination form Raman and lnfrared Spectroscopy. Instruncd o 

Unit- 

Raman Speetroscopy. 

Unit -I1 

iectronic Spectroscopy: Electronic Snectra of Diatomic Molecules. ne Born- 
penhemer Approximation. Vibrationai Coarse Structure. Frank-Condon Principle 
1 on energy and Dissociation Products, Rotational Fine Structure ot icctronic- 

ransitions, Fortrat Diagram, Predissociation, Applications or Eiectronic 

Spectra to Transition Metal Complexes. 
Unit-111 
clear Magnetic Spectroscopy: Nuclear Magnetic Resonance, Quantum Description 
Nuciear Magnetic Resonance, Instrumentation, Chemical Shift, Spin-spin coupling. 
Applications of NMR Spectroscopy, Limitations of NMR Spectroscopy. 
Unit-IV 

Types of 
Electron Spin 
Substances, Comparison between NMR and ESR, Instrumentation, Presentation of ESR spectrum, Hyperfine Splitting, Determination of g value, Line width, Applications of ESR Spectroscopy. 

Resonance Spectroscopy: Electron Spin Resonance,

Text and References books 
1. Gurdeep Chatwal and Sham Anand, Spectroscopy (Atomic and Molecular) (HimalayaPublishers)

2. C. N. Banwell, Fundamentals of Molecular Spectroscopy. (Tata Mcgraw-Hill Publishers Company Ltd.) 
3. Gerhard Herzberg, Infrared and Raman Spectra (D. Vannostrand Company, New 

York) 

10 



M. Sc. II Semester 

PHY II-202 |Classical Mechanics| 

Constraints and their classiticalions, D'Alembert's principle, Generalized coordinates: 

Lagrange's equations. Giauge invariance, Generalized coordinates and momenta; Integrals 

of motion: Symmetries of space and time with conservation laws. 

Unit-I 

Unit-II 

Rotating frames: Inertial forces; Terrestrial and astronomical applications of Coriolis 

force. Central force: Definition and characteristics. Two-body problem; Kepler's laws 

and cquations. Artifieial satellites; Rutherford scattering. 

Unit-IlI 
The Hamiltonian function, Hamilton's equation of motion, Hamilton's principle, 

modified Hamilton's principle, Derivation of Hamilton's equation from variational 

principle. principle of least action. 

Unit-IV 

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 
1. N. C. Rana and P. S. Joag: Classical Mechanics (Megraw-Hill Education (India) (P) 

Ltd.) 
2. H. Goldstein: Classical Mechanics (Narosa Publishing House, New Delhi) 
3. A. Sommerfeld: Mechanics ( Lectures on theoretical Physics Vol.1, Acadmic Press) 
4. I. Peroceival and D. Richards: Introduction to Dynamics (Cambridge University Press) 
5. J.C. Upadhyaya: Classical Mechanics (Ramprasad and Sons) 

OUy 
11 



M. Se. Semester 
PHY - 203 1Quantum Mechanics-1 

nit-1 

arialon method, Gmund sate ot helium. Vander wall's inteructiO, Toa7DIity of 

hy drogen. I vchange degeneracy 

nit-I 
I ie-dependent perturbation theory. WKB method. Penetration of barrier, Adiabatic approximation. Sudden app 

-decay of radioactive nucleue 

oximation. 

Identical particles: Symmetric and anti-symmetriCa functions, electron ColliSion system. of identical 
Unit-l 

partickes. Spin angular momentum,. Spin functions for a many-clectron sysicil. 

Unit-IV 

Cory of radiation: Transition probability for absorption and induced 
Cmission. Electric dipole and forbidden transitions: Selection ruies 
Text and reference books 
Schiff Quantum Mechanics, (Mcgraw-Hill Education (India) (P) Ltd.) 
2. S Gasiorowicz: Quantum Physics 

. 5 Craseman and JD Powell: Quantum Mechanics, (Addison - Wesley Publishing 

Company) 
4. AP Mesiah: Quantum Mechanics, (North- Holland) 5.JJ Sakurai: Modern Quantum Mechanics, (Pearson Education, Singapore) 6. Mathews and Venkatesan: Quantum Mechanics, (Tata Mcgraw-Hill PublishersCompany Ltd.) 

ou 

12 



M. Se. I1 Semester 

PHY- 204 |Eleetronie Devices 

U'nit- 
) Transistors: JFE T. BIT, MOSFET and MESEET: Structure, working, derivations of 

quations tor 1-1 characteristicsunder ditferent conditions, Iligh frequeney limits. 
) Microwave devices: unnel diode, Transfer clectron devices (Ciunn diode). 
Avalanche transit time dev ices, Impatt diodes and parametric devices. 

Unit-l1 
() Memory devices: Statie and dynamie random access memories SRAM and DRAM, 

CMOS and NMOS. NON-volatile-NMOS. Magnetic. Optical and Ferroelectrics 
memories Charge coupled devices (CCD). 

Transistor as a switch. OR. AND and NOT gates: NOR and NAND gates, Boolean 

algebra. Demorgan's theorem: Exclusive OR gates; Decoder/Demultiplexer data 
selector mulüplexer: Encoder. 

Unit-ll 

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

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

generators. 

Unit-IV 

Voltage regulators: Fixed voltage regulators, Adjustable voltage regulators, Switching 

regulators. 

Text and reference books 
I. S M Sze: Semiconductor devices. (John Wiley & Sons) 

2. MS Tyagi: Introduction to semiconductor materials and devices, (John Wiley & Sons) 
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 

systems. (Tata Mcgraw-Hill Education. New Delhi) 
6. GK Mithal: Electronic devices and circuits. (Khanna Publishers) 

13 



M. Se. I Semester 

PHY- 205 Seminr 

A student has to deln er a seminar on sylabius
or research topic chosen by the stsi 

ipate 
udent 

with the consent of the facult Al the students are encouraged to nttend and oarti 

in the seminar 

M. Se. I1 Semester 

PHY- 206 Laboratory Course -II (Non-Electrical) 

At least 10 Practicals based on Optics, mechanies etc. (other than electrical based) 

14 



M. Sc. II Semester 

PHY-301 
|Condensed 

Matter Physies-1| 

Unit-I 
() Crystal 

structure and reciprocal 
attice: Crystal 

structure and Bravais Jattice,
Primitive 

unit eell. Wigner Seitz cell. Reciprocal 
lattice. Brillouin zone. 

(2) X-ray 
diffraction: Bragg 

formulation. Van Laue 
formulation of X-ray 

diffractíon. 

Ewald 
construction, 

Laue method. 
Debye-Scherrer 

method. 

Unit-II 
Lattice 

vibration. Normal modes of a 
one-dimensional 

mono-atomic 
lattice. Normal 

modes of 
one-dimensional 

diatomic lattice, Two ions per cell, The acoustic and optical 

modes of vibrations, 
Connection with the theory of elasticity. 

Unit-Ill 

Band theory-I: 
Periodic potential and Bloch's theorem, Proof of Bloch theorem, Born- 

Von-Karman boundary condition, Fermi surface, Density of levels, Schrödinger equation 

in a weak periodic potential (nearly free electron), Energy bands in one 
dimension. 

Construction of Fermi surface. 

Unit-IV 

Band theory-II: Tight binding method, Cellular method, 
Muffin-Tin potential. 

Augmented Plane wave (APW) method, Orthogonalised plane wave (OPW) method. de 

Haas- Van-Alphen effect. 

Cellular method, Muffin-Tin potential 

Text and References Books 

1. Solid State Physics: N. W. Ashcroft and N. D. Mermin (Harcourt Asia PTE Ltd.) 

2. Introduction to Solid State Physics: C. Kittel (John Wiley and Sons, Il and III Ed.) 

3. Intermediate Quantum theory of Crystalline Solids: A. E. Animalu (Prentice Hall of 

India Pvt. Ltd.) 

4. Principles of Condensed Matter Physics: Chaikin and Lubensky (Cambridge 

University Press) 

(Cambridge

JU 



c. II Semestcr 

PHY 02/Nuclear and P'article Phy sies -I| 

Introducton to the \ucieus: Mass harge and onstttioni 
vr tte nclcIs, nuclear sie 

an thd1stnbutrn ninleun I nergics of nucleus. angular nOme . Miscellancou 

nit- 

rature. masses and bindng cnergics ol nucie he liquid drop 

pole Tk and wmicmpial mas formula. magnetic dipole 
noncnis, clcctric quadrunat

Epcrimental nuclear physics: Accclerators. Synchrocyclotron. proton synchrotron 
nit-I1 

cloron. Detecctors: GNM counters. scintillation detectors. semiconductor 
spectrometer 

scintillation. Gamma-ray radiaton detector. magnetic Beta-ray 
yromcter. 

nit-I 

he nuclear force: the deuteron problem. spin states of two nucleon system effects of 

SCXxClusion principle. Magnetic dipole and electric quadrupole memonets of a 
con.he tensor force. exchange forces. meson theory of nuclecar force. the nuclear 
Torce as we know it. 

Unit-1V 
uclear structure: the independent particle model, empirical rules for the ground states of the model. the sheli model. The unified model. Vibrational and rotational states. 

Text and Reference Books: 
1. Introductory nuclear physics by Y.R. Waghmare (oxford and IBH) . Concepts of nuclear physics by B.L. Cohen (TMH) 3. Experimental Nuclear Physics by R.M. Singru (Wiley- Eastern) 

4 



M. Sc. III Semester 

PHY- 303 .Advanced Quantum 
Mechanics -I| 

Unit-I: Angular Momentumn 

Angular Momentum: Time displacement symmetry and conservation of energy, ngular 

momcntum and rotation. Rotational Symmetry and conservation of angular 
momentum. 

Degeneracy. Reflection invariance and parity. igcn values of angular momentum 

opcrators. Angular momentum 
matrices. Pauli's spin matrices. 

momentum. The possible values of J-Clebsh-Gordan 
coeflicients for 1/2 1, 1/21212 

y dandj Blj . 

Addition of angular 

Unit-l1: Bose, Fermi and Particle and Parastatistics 

Identical particles in quantum 
mechanics and permutation symmetry. Symmetrization 

postulate. Algebraic approach to Bose and Fermi statistics. Parastatistics. Quantization 

and spin statistics connection. 

Unit-Il1: Radiation Theory 

The quantum theory of radiation, The Hamiltonian quantization of the radiation field 

(second quantization). Creation and Annihilation operator. 

Unit-IV: Relativistic Theory 

The Klein-Gordon equation, The Dirac equation, Probability and Current densities. 

Covariance of Dirac equation, Plane wave solutions. The electron in electric and 

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: 
1. 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. Se. II Semester 

PH-304(A) .Ad anced Electronies (Digital Plectronies)| 

Unit-1: Operational Amplifiers and (iates 
O-Anp: Operational ampliticr. Inveting and non-inverting mplilier, Difference 

npllie Analog Integration and diflerentiation. Gates: Binary. Deeimal. Tlexadecimal 

numbers, BCD. ASCl codes. Innerter. Diode OR and AND gates. Boolcan algebra, De 

Norgen 's Theorcms, NOR. NAND, ex-OR and ex-NOR gates. Controlled invertecr. 

Unit-1: TTL circuits and Karnaugh Maps 
Tl circuits: 7400 de ices. ITIL characteristies. TTL overview. Encoders and Decoders, 

AND-OR-INVERT 2ates. Multiplexer. Karnaugh maps and Karnaugh simplificalion. 

Unit-Ill: Digital Electronics and system 
Arithmetic logic unit: Half adder, Binary adder, 2's compliment, 2's compliment adder and subtracter. Flip-Flops: RS-latches. Level clocking, D-latches and flip-flops, JK master slave flip-flops. 

Unit-IV: Registers and Memories 
Registers and counters: Buffer registers, Shift register, Ripple counters, Synchronous counters, Ring counters. other counters and Bus-organized computer. Memories: ROMS. PROMS, EPROMS, RAMS, A small TTL memory, Hexadecimal addresses. 

Text and Reference Books: 1. Digital Principles and Application: A. P. Melvino & D. P. Leech (Tata McGraw-Hill
Education (P) Ltd.) 

2. Op-Amps & Linear Integrated circuits: R. A. Gayakwad (Prentice Hall, 2000) 
3. Electronics: D. S. Mathur (S. Chand Publishing)4. Digital Communications: W. Tomasi (Prentice Hall) 

5. Digital Computer Electronics: A. P. Malvino and Brown (Tata McGraw-Hill Education 
(P) Ltd.) 

o 



M. Se. II Semester 

PHY-304(8) JAdvaneed Solid Stute Physics| 

Unit- 

Elastic constants and elastie wave: Aaly sis ol elustic stains, lastic compliance and 

stittness constants, Central and non-central forees, velocity of sound and crystal 

clasticity, IDy namical cquations of sound wave propagaticon in erystal of cubie sy1nmetry. 
perimenal determination of elastic eonstants. 

Unit-11 

Optical Properties: Flectronic properties of alkali halides, Optical and thermal 
electronie excitation, Ultravoilet spectrum of the alkali halides. FExciton, Influcnce of 
lattice detects on electronic levels, ionie polarizability, Restrahlen. polarization waves in 
ionic ery stals. Lyddane- Sachs-Teller relation. Optical effects in semiconductors, Direct 
and indirect transitions, Free carrier absorption 

Luminescence. Excitation and emission. Decay mechanisms. Traps. Thermoluminescence. Electroluminescence, Luminescence in semiconductors and ionic 
solids. 

Unit-11I 

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. Piezo and 

Text and Reference Books: 
1. Introduction to solid state physics- C. Kittel (John Wiley 5th edition). 2. Solid state physics- A.J. Dekkar (MachMillan). 3. Solid State Physics- Ed Seitz and Turnbull (Academic Press) Vol. 2 and 4. 

Gb 



1he usC of Thin Iims in P'hysical lnn estigation- d JC. Anderson (ACdcie Press). 
S. Inergy Band 1heory I Callaway (Academic) 
ave Mechanics of Cn stalline Soids- R.A. Snith (Chapan und 

he Theorn and Properties of Metals and Alla1s- M.E. Mott and Jones over). 

Iall) 



M. Se. 1lI Semester

PY-304(C) |Phasma Physics|

Unit-1 

Occurrence of Plasmas in nature: Delination of plusma. Concept of temperaturc. 

Debye slhiclding. The plasnna parameter, C'riteria for plasma, Applications of plas1ma 

physies with elementary idea about gas disehurges, Controlled thermonuclear fusion. 

Space physics, Astro-physic:al Plasma. MIID energy conversion and ion propulsion. Solid 

state plasma. Laser and laser fusion. 

Single particle motions: Uniform E and B ficlds. Gravitational 1iclds. Non uniform B 

ficld. Grade B driti. curvature drift. Non uniform E field, Time varying E ficld. Time 

vary ing B tield. Giuiding center dritts. The first adiabatic invariant, second adiabatic 

invariant. 

Unit-II 
Plasma as fluids: Relation of plasma physics to electromagnetic, classical treatment of 

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. 

Equilibrium and Stability: Hydromagnetic equilibrium, Concept of diffusion of 

magnetic field into a plasma, Classification of instability, Resistive drift waves. 

Unit-IlI 

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

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

Electrostatic electron oscillations perpendicular to B. Electrostatic ion waves 

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-IV 

Kinetic 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. 

9 



: 
ccicctric media. I ongitudinal 'hmon P n 

lernciio, 

ransverse Ph. 

plama 
erhmoopy Tvellii 

wIve mplif plifiers. ligh 

Solid state plasma: Introduction, paameten i 
lhynienl 

aws, 
PimhJVC clectro ki. 

propagation in an infinite nd in inite 
Odim, 

MCrosCopic mnode. 

Hclicon intcractions, Solid state 

ucton to Plasma Physies- FE, Chen, Plemn Press, 111 Prinl 

neiples of Plasma Mechanics- 13. B. harkrabor1y, Wiley Fastcrn 1imited.

Solhd State Plasmas- M.F. Hoyaus, Pion Limited. 1.ondon, 1970, 

Wae Interactions in solid state plasms- M.C. Stecle and 3, Vural, McGraw Hil 

New York. 1969. 

Irequcne isolator, the oscillator, the madistor 

Text and Reference Books: 

Sep 

Uni 
Mic 
sphe 
effec 

spec 
Infra 

Sym 
doubl 
Applia 
compl 

Unit-IE 
Ultravi 

Instrum 
Unit-IV 
X-Ray sp 

theory of 
and magm 

permanenca 
ray spectra 
effects in X 
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M. Se. I Semester 

PIY-304(1D) |Speetroseopyl 

Atomic Spectra: Coupling sehenes. 1S and JI couplings in spcctra of two valence 

electron s stems. 

Hyperfine structure: lyperfine multiplets. Mugnctic 
interaction in single clectron 

spectra. Basic relation lIydrogen like atoms: 
Relativistic nd volume correction. 

Width of spectral lines: the different causes of line width, The natural or radiation 

width. Doppler width. External effects. 

Molecular Orbitals: Spectroscopic designations for molecules. The unified atom model. 

separated atom model. Molecular orbitals, United-separated atom. Correlation diagrams. 

Unit-1 

Unit-l 
Microwave spectroscopy: Theory of microwave spectroscopy, Linear Molecules.

spherical top molecules, symmetric top molecules, Asymmetric top molecules, The stark 

Instrumentation for Microwave spectroscopy, Applications of microwave 

effect. 

spectroscopy. 

Infrared spectroscopy: Theory of IR absorption spectroscopy, Linear Molecules.

Symmetric top molecules, Asymmetric molecules, Instrumentation, Single beam and 

double beam, spectrophotometers, Modes of vibration of atoms in polyatomic molecules. 

Applications of infrared spectroscopy to organic and inorganic compounds and 

complexes. 

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

Instrumentation, Application of UV absorption spectroscopy. 

Unit-IV 

X-Ray spectroscopy: Theory of emission spectra-classical, semiclassical and quantum 

theory of emission of X-ray lines, X-ray energy level diagrams, selection rules of electric 

and magnetic dipole and higher multipole transitions, Spin doubles, The T-sum and 

permanence rules Screening doublets and screening constants, Relative intensities in X- 

ray spectra, Non-diagram lines (theory). Structure of absorption edges and chemical 

effects in X-ray absorption spectra. Theory of EXAFS; experimental details and its uses. 

11 



7ert and KeJerenCe. 

1.Spectroscopy part 1 & l - Strughan and S. Walkar, Chapia 

2Spectra of Diatomie molecules- G. llerzberg. 
Vannostrand. 

3 Atomic spectra- 1i.F. White. Mc(iraw Ilill 

4 X-ray spectroscopy- B.K. Agrawal, Springer Verlug. 

SFlements of diatomic molecular spectra- 11. Brian Dunford, Addission Wesley.

M. Sc. III Semester 

PHY 305 |Project Proposal Formulation| 

n Studen has to prepare a project proposal and submit a write up on a working model. 

M. Sc. III Semester 

PHY-306 Laboratory Course -Ill (General) 

Al Icast 10 Practicals based on Solid State. Spectroscopy, Nuclear Physics etc (other than 

electronics) 

12 



L Se.IV Semesaer 
PHY 4)M [Coadened Mamer Ptysic-I 

Cnit-i 
Electrna dynamics: The emi-ziassial miei im D iTk iEiti. The hES. 

magmetic fields. Hall etfecr and muymer-TessiTL 
The semkiassical theory af cnaducriia in metils: Tie in DImE uTINImATIT.DeiecTe conductiv ity. AC eiecric cmiuLtITtei maLTnn 

Uait-II 
Defects in Solid: Nuncer of vACaTcies mi n=TSTE E DD i 12nTTTe. 
DifTusion: Self-diHsior and ciemical Esin. FiKs k. häe md sarea sincaon 

Slip. Burger vector. Dislocarior mocUty me dens. eramin hmeen siocanoTS. 
CoLor center. EXCITOTS. Elementay idet ECUI mTSL. 

Unit-IIl 
Semiconductors: Iypical semicorductor and suTs 
Semiconductors. Cyclouron resorarce NUmrer oi cmmars hamal anhbru 
Intrinsic and exrinsic cases. Pogclaion of imgn es m 

Thermal equil1brium carrier densiry of moure s UmNTDS nDOn n 

equilibrium. 

Unit-IV 
Superconductivity: Experimentzl suveys. Veissmer eien Hea cnacin. Energ gan
Microwaves and infrared propertíes. Taermod amis of smedOnducung Tansiion. 
London equation. Qualírative idea of BCS thevry. Iype-l amd Iypa-ll sperconductors 
Super conducting devices. isotope efect. Flux quanizeioa Single perticle nunneling. 
Joscphson tunneling High Tc superconductors 

Text and References Books: 
I. Solid State Physics: Neil W. Ashcroft and N. Derid Mermin (Harovur college 
Publishers) 
2. Solid State Physics: C. Kittel (John Wiley and Sons. VTI Ed) 

3. Intermediate Solid State Physics: AE Animalu (Prentice Hall of India P\z. Lid) 
4. Principle of Condensed matter Physies: Chaikin and Lubensky 
5. Elementary Solid State Physics: Ali Omar 

15 



M. Se. V Semester 

PHY- 402 .Nuclenr and 
Particle Physies -I1| 

Radioactiv ity: Alpha decay. 
caleulation of alpha decay 

rates. The Ganma-dees 

Iransition probability of pamma 
decay. nany article 

COnngurlon 
triansition. internl init- 

ay 

conneIIO. 

init-1 

Beta Decay: experimental 
observations. shape ol beta spectrum. 

neutrino hypothesi 

The Kurie plot. Ferni's theory of beta decay, allowed 
transitions, parity non-conservation 

In beta decay and its experimental 
confirmation. 

Unit-Ill 
Nuclear reactions: Elastic scattering 

reaction cross section. the collision amplitude, 

clastic scattering of S-wave neutrons. Scattering of charged particle, cross section in 

Ierms of the scattering matrix in the general case. Reaction mechanism, compound 

nuclear reactions. Statistical model nuclear reaction. 

Nuclear Fission: Neutron emission in fission, Fissile and fertile materials. theory of 

fission. Nuclear fission and thermonuclear reactions. 

Unit-IV 
Fundamental particles (Deseriptive): The particles and force between them 

Enumeration of various quantum numbers, properties of the muons, pions, kaons, 

hyperons. quarks. Partons and the Jy contemporary situation regarding elementarv 

particles. 

Text and References Books: 

1. Introductory nuclear physics by Y.R. Waghmare (oxford and IBH) 

2. Concepts of nuclear physics by B.L. Cohen (TMH) 

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

16 



M. Se. IV Semester 

PHY- 403 .Advanced Quantum Mechanics -11| 

Unit- 
Scattering Theory: Differential scattering cross section. Total scattering cross section. 
Relationship between the scattering cross section to the wave function. the seattering 
amplitude. Method of partial waves. Expansion of plane wave in terms of partial waves. 
Scattering by a central potential. the scattering length. Scattering by a square well 
potential. Resonance scattering. 

Unit-II 

he Born approximation. Criterion for the validity of the Born approximation. Scattering 
of electrons to atoms. 

Unit-I1I 
Elements of Field Quantization: Quantization of the field, Non-relativistic fields. 
System of Bosons, System of Fermions. Commutators and anti-commutators, unequal 
times. 

Unit-IV 
Relativistic field, The Klein-Gorden field, Invariant delta functions, The Dirac field. 
Spins and statistics, covariant anti-commutation relations, Feynman diagrams. 
Text and Reference Books: 
1. V. K. Thankappan: Quantum Mechanics
2. Katiyar: Relativistic Quantum Mechanies and Field 
3. A. J. Ghatak and S. Loknathan: Quantum Mechanics; Theory and Applications (Macmillan India Ltd. 

UY 
17 



M. Se. IV 
Senmester 

'U- 404(A) [Mieroprocessor| 

Unit-I 

(b) Programming and Anguages: 

Relationship 

betwcen 

cleetronics and rs MicroprocessorI clectroics and prograninin 

(a) Introduction to microprocessors 

micronr 

crvieV: 
Computer 

architeeture. 

MicroproccSsOr 

architecture 

nmicro?rocessor -8O85 only 

nages. sor rchitceture. specifie bly 
owcharts, Programming languages. As 

Unit-1l 

addressing ransfer 
instructions: 

CPU 
control 

instruct1ons, 

Dla ransfer inst 

Addressing modes I: oncept 
ot 

addressing 

mode. Paging co 

Microprocessor 8085 family only. 

Arthmetic and flags: 
Microprocessors 

and 
numbers. 

Arithmetic instructior 

instructions. Micropro orocessor 
8085 family only. 

Flag 
odes, Microprocessor-885 family only 

ogic 
instructions: The AND 

instruction. 
The OR 

instruction, X-OR, X-NOn 

NOT instructions. 

and 

Unit-1II 
SAP 

(b) Simple-as-possible 
computer (SAP-1): 

Architecture, 
Instruction set, Prooro.. 

Fetch 

(a) Bistable 
multivibrators: 

Stable state of a binary. 
Fixed bias transistor hina. 

mming. biased transistor binary. sAP-1): Architec Schematic diagram, Micro 
cycle, Execution cycle. 

Microprogramming, 

Programming. 

(a) Simple-as-possible 
computer-II (SAP-2): 

Bidirectional resistors, Architecth. 

Logic 
Unit-IV 

Memory 
reference instructions, Registers instruction, Jump and call instructions 

(b) Simple-as-possible computers (SAP-3): Programming model. Arithnmat 

instructions, Increments, decrements and muitiples Logic instructions. 

instructions. Programming model. Arithmetic 

Text and Reference Books: 

1. Microprocessor Architecture Programming and Applications: R. S. Gaonkar, 

2. Digital Computer Electronics: A. P. Malvino and Brown (Tata McGraw-Hill Educatie 

(P) Ltd.) 
b 

C 
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M. Se. TV Semester 

PHY 404(B) |ILaser & applications| 
Unit-I 
Interaction of radiation with matter: Stimulated and spontancous emission, Einstein's A & B cocfticiens. line broadening mechanisms. gain and absorption cocfficients. rinciples of laser. population inversion. population inversion in three and four level lasers. laser amplification. conductions for laser output. 

Unit-11 
LAser beam output modifications: 9-factor of laser oscillations, lascr linewidth. resonators, stable and unstable resonators, a laser cavity, active and passive Q-Switching mode looking, detection of pulsed laser output. 

Unit-III 

Specific Laser and Pumping Mechanisms: Solid state rare earth ion lasers ana opucai pumping. Dye lasers and optical pumping, Electron impact excitation, Excitation Transfer, He-Ne lasers, Rate equation model of population inversion in He-Ne lasers. Radial gain variation in He-Ne laser tubes, CO, electric discharge lasers, Gas-Dynamic lasers, Free-Electron lasers, Semiconductor lasers. 

Unit-IV 

Elementary concepts of nonlinear optics: operating principles and characteristicsS introduction second order optical susceptibility, parametric up and down conversion.second harmonic generation, third order optical susceptibility, nonlinear refraction and absorption, optical phase conjugation. 
Unit-V 

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

Text and Reference Books: 
1. Introduction to laser physics- K. Shimoda
2. An introduction to laser and their applications: D.C. 0' 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 

. Lasers: Peter W. Milonni and Joseph H. Eberly. 
1. Nonlinear Optics- R W Boyd. 

by 
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M. Se. TV Semester 

PHY- 404(C) |Fiber optics &integrated optics| 

Connectors. 

ntroducton: l he optical liber, comparison f optical fiber with otcr ne 

coneept of an optical wavepuide, ray 

Unit-I 

wae guides, fiber Iypes. I leetromapnetie ianaly sis ot simplest optical wavcguiaC 

aNC gunde cquation. propagating nmodey of smmetric step indes planar 
wavepude, 

|| 
des, 

puncipal of light 
guidunce 

1) optica 

mdes t s mmectric step index planer wa eguide. the relative m .de. radiation 

componenm of cleetrie and magnetie ficld. power assoce 
odes. leaky modes. 

Optical fiber waveguides: Scalar wave cquation and modes of fiber. modal analysIS Tor 

step index iber, 1ractional power in the cone. modal analysis of parabolic 
index medium. 

Altenuation in optical fiber, pulse dispersion in optical fiber. losses al tiber splices. 

Unit-Il 

fiber. 

Ine 

Drication and cabling: Material 
consideration. 

loss and band width 

Cchanisms, mechanical and thermal characteristics. perform 
1abrication of 

Csurement of refractive index profile and spot size of an opliea 

Uni 
Pro 

Unit-IlI 

Prop 
sgn. example of cable design. Applications: fiber optic components 

and devices. 

iber optic sensors. prope 
L uponent glass fibers. mechanical consideration for optical fiber cabiing. Iiber 

Unit- 
Wave propagation in anisotropic crystals: Index ellipsoid, index ellipsoid in 

presence of external electric field. Electrooptic (EO) effect in KDP crystals, EO devices, 

ACoustooptic (AO) effects. Raman-Nath and Bragg AO effect. AO devices. 

Applic 
Unit-V 

genera 
food. 

applicat Text and Reference Books: 
1. An introduction to optical fibers- A. H. Cherin 

2. Optical electronics- A. Ghatak & K. Thyagarajan 
3. Optical fiber communication - G. Kasser 

4. Theory of dielectrics optical waveguides D. Marcuse 
5. Fiber optics technology & applications- S.D. Personick 
6. Fiber optics- N. S. Kapany 
7. Integrated opties- D. Marcuse 
8. Integrated optics- T. Tamir 

9. Electromagnetic principle of integrated optics- D. Lee 
10. Fiber Optic Communication System- G P Agrawal 

Text ana 
1. Princip 

2010. 
2. Physics 

3. Physics 

Press). 

20 
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M. Se. 1V Semester 

PY-404(D) [Physies of Nano materialsj 

Unit-1 

Systemthe Development ofr Materialw: Solid nualerins und their strenpth, Perypective uf 

Iength, NnOsCiCnce and nanotechnolopy, 
Nanostructurcs in ature, (Juantiun 

structurcs, 

(Qntn conlinemem, Surliee effects ol Aoerinls. Prime materials. (Carbon 

nanostructres, Metal Oxides, Bright finture of nanotechnology. 

Unit-

Methods of Generation of Nanomaterias: 
Nanomaterials synthesis. Physical 

approachCs; Arc discharge method, Laser ablation, Aerosol synthesis, Inert gas 

condensalion, High energy ball milling, Chenmical vapor deposition, Plasma syntnCsi> 

method. :lcctro-deposition. Chemical approaches:; Solvothermal synthesis, Hyarotncrla 

Synthests, Reverse micellar/ Micro-emulsion mcthod, Sol gel synthesis, Microwave 

method. Sonochemical process. Co-precipitation. 

Unit-Ill 

Properties of Nanomaterials: Mechanical behavior, Optical Properties, Electrical 

Properties. Dielectric materials and properties, Magnetic properties, Electrochemical 

properties, Chemical sensing properties. 

Unit-IV 

Applications of Nanomaterials: Nanomaterials in medicine, energy sector, next 

generation computer technology, catalysis, water purification, communication sector, 

ood. fabric industry, for the environment, automobiles, ceramics industry, veterinary 

pplications. 

xf and Reference Books: 

Principles of Nanoscience and Nanotechnology; M.A. Shah & Tokeer Ahmad (Narosa) 

0. 
"hysics of Nanostructures; K.P. Jain (Narosa) 1987. 

hysics of Low dimensional semiconductors; John H. Davies (Cambridge University 

). 
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M.Se. IV Semester 

PHY-405 Research Project WVork (lnterna) 
cd 

Aworkiny model should be developed and its model and vrite-up should be submiea 

presentation based on it would be arranged. 

M.Sc. IV Semester 

PHY-406 Laboratory Course - IV (Electronics) 

At lcast 10 experiments based on digital electronies and microprocessO 

bu 
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