M.Sc. Physics First Year Syllabus

Semester |

Mathematical Physics
Code MPH 101

Unit -1

Matrices: Definitions and types of matrices; Solution of kne algebraic equations;
Characteristic equation and diagonal form; Eigeluesm and Eigen vectors; Cayley - Hamilton
theorem; Functions of matrices; Application in sdyvlinear differential equation.

Unit -2

Differential Equation: Linear Differential equation of first order; Linedifferential equations
with constant coefficientSummary of Frobenius method, Exact equation, Infggmous linear
equation, Differentiaéquation with exact solution.

Unit-3

Complex Analysis: Function of complex variables; Cauchy-Riemann d#feial equations;
Cauchy's integraltheorem, Cauchi{s integral formula; Taylés Series, Laurent series; Cauchy
residue theoremSingular points of an analytical function; Evaloatiof residues & definite
integrals.

Unit- 4

Special Functions Differential Equations:Differential Equations and Special Functions, Beta
and Gamma functions; Second ordered lirsifferential equations with variable coefficients;

Solution of Hyper-geometric, Legendre, Besddermite and Laguerre equations; Physical
applications; Generating functions; Recurgielations.

Unit-5

Fourier series and Transforms: Fourier series; Fourier integrals and transform; d&fDelta
functions; Convolution theoreniRarserdls identity; Applications to the solution of differtl

equations,Laplace Transform and its properties; Applicatidosthe solution of differential
equations



Text Books:

1. Artken & WeberMathematical methods for Physigigtcademic Press- N.Y.
2. E. Kreyszig, 7th Editiorhdvanced Engineering Mathematidéew Age International.

Reference Books:

1. J.W. Brown, R.V .ChurchiliComplex Variables and Applicatiordc-Graw Hill.
2. A. W. JoshiMatrices and Tensors in Physjéddew Age International.

Classical Mechanics
Code MPH 102

Unit-1

Preliminaries of classical mechanicsNewtonian mechanics - one and many particle systems
Conservation laws; Work enerdlyeorem; Open system (with variable system) comsrand

their classification; DAlembertprinciple; Generalized coordinates.

Unit-2

Central Forces: Reduction to one body problem; equation of motiod &rst integral; one
dimensional problemand classification of orbits; Keplexr laws and planetary motion; Scattering

in central force fieldTransformation to laboratory frames.

Unit-3

Rigid Body and Vibrating System: Euler angles; Tensor of inertia; Kinetic energyaabtating
body; Symmetric top and\pplications; Vibrating string; Solution wave egwat; Normal

vibrations; Dispersion; Coupledbrating system.

Unit-4

Hamiltonian Formulation: Legendre transformation; Hamiltonian equation oftiorg cyclic

coordinates; Phase space &mlville“s theorem; Poisson bracket.

Unit-5

Special Theory of Relativity: Inertial and Non- inertial Frames, Michelson-MorEyperiment,
Postulates of Special Theoyf Relativity, Galilean and Lorentz Transformatiobength
Contraction and Time DilatiorAddition of Velocities, Mass Energy Equivalence aratiation

of Mass with Velocity.



Text Books:

Rana & P S Joa@Jassical Mechanics hyf MH.

N.C
H. GoldsteinClassical MechanigdNarosa Publishing Home.

1.
2.
Reference Books:

1. P.V. PanatClassical MechanicdNarosa Publishing Home.
2. R. G. Takawale and P.S.Puranikroduction to Classical Mechanic§MH
3. J. C. Upadhyay#lassical MechanigHimalaya Publishing House.

Quantum Mechanics
Code MPH 103

Unit -1

Schrédinger Equation: Empirical basis; de-Broglie hypothesis of matteves Heisenbef
uncertainty relationSchroding€efs wave equation; Physical interpretation and comast on
wave function; Eigenvaluesnd Eigen-functions; Particle in a square-well pb&t; Tunneling
through a barrier.

Unit =2

Operators and Eigen-functions Linear operator; Orthogonal systems and Hilbertcepa
Expansion in Eigen-functions;Hermitian operators; Fundamental commutation rule;
Commutations and uncertainty principdtate with minimum uncertainty.

Unit =3

Solvable Problems Harmonic oscillator; Operator method; Schrodingequagion for
spherically symmetrigpotentials; Angular momentum operator; condition swiutions and
Eigen-values; Sphericddarmonics; Rigid rotor; Radial equation of cenpatential, Hydrogen
atom; Degenerate states

Unit—4

Angular Momentum and Spin: Eigen-values of angular momentulnMatrix representation of
J; electron spin; Zeeman effe&gdition of angular momentum; Clebsch- Gordan dogfihts;
Identical particles with spin

Unit—-5



Scattering Theory and Approximation Methods: Scattering cross-section; Born
Approximation; partial wave analysis; Differentad total crossections; phase shifts; exactly
soluble problems; Mutual scattering of two parsglBerturbatiotheory and variation method

Text Books:

1. P.M.Mathews and K.VenkatesanText-book of Quantum Mechanidgata McGraw-
Hill.
2. A.Ghatak and S.Lokanathd&@uantum mechanics: Theory and Applicatidtisiwver
Academic Press

Reference Books:

1. Li boff, Introductory Quantum MechanicBearson Education Ltd.
2. R.P. Feynmarkeynman Lectures on Physics (Volume\zosa
3. J.J. SakuraModern Quantum MechanicAddison-Wesley.

Electromagnetic Theory

Code MPH 104
Unit -1

Electrostatics: Differential equation for electric field; Gauss law; Poisson and Laplace
equations; formakolution for potential with Greé&s functions; examples of image method,;
Solutions of Laplacequation in cylindrical and spherical coordinatgsobthogonal functions;
Dielectrics,polarization of a medium, electrostatic energy; Biary value problems;.

Unit -2

Magneto-statics: Magnetic Induction, Biot - Savart law, Ampéselaw and applications;
Magnetic flux;Magnetization; Magnetic intensity, energy denditiyyear and nonlinear media.

Unit -3

Maxwell’'s Equations:Displacement current; Maxwé&f equations; Boundary conditions on the
fields at interfacesMector and scalar potentials; Electromagnetic eneagd momentum;
Conservation lawdnhomogeneous wave equation and Gfedanction solution.

Unit -4

Electromagnetic Waves: Electromagnetic wave equation; Solution and propaga of
monochromatic waves in nonconductimgdia; Polarization and energy density; Reflecaad
transmission at obliqu@cidence; Waves in conducting media; Wave guidés,TM and TEM
waves in rectangulavave guide.



Unit =5

Radiation: Field and radiation in dipole; Radiation by movicbarges; Lienard-Wiechert
potentials; Totalpower radiated by an accelerated charge; Lorentnula; application to
antenna; Types antennas.

Text Books:

1. J.D. JacksorClassical Electrodynamicdphn Wiley & Sons.
2. D. J. Griffiths Introduction to Electrodynamic®rentice Hall of India.

Reference Books:

1. F.J. Milford and R.W. Christfoundations of Electromagnetic TheoNarosa
publishing house.

2. E.C. Jordon and K.G. Balmaialectromagnetic Waves and Radiating Systétmantice-
Hall of India.

Thermodynamics & Statistical Physics

Code MPH 105
Unit -1

Elementary Probability Theory: Binomial; Poisson and Gaussian distributions; Geritmit
theorem.

Unit -2

Ensembles: Review of Thermodynamics: Extensive and intensive variables; Laws of
thermodynamics; Legendre transformations #m&modynamic potentials; Maxwell relations;
Applications of thermodynamics to (a&eal gas; (b) magnetic material and (c) dielectric
material.

Unit—-3

Formalism of Equilibrium: Statistical Mechanics: Concept of phase space; Liouville’s
theorem; Basic postulates of statistical mechartosembles: microcanonical, canonical, grand
canonical and isobaric; Connection to thermodynamiductuations; Applications of various
ensembles; equation of state for a non-ideal gas;dér Waals’ equation of state; Meyer cluster
expansion; virial coefficients.

Unit—4



Fermi-Dirac Statistics: Fermi-Dirac, Ideal Fermi gas, properties of simphetals, Pauli
paramagnetism, electrorspecific heat, and white dwarf stars.

Unit--5:

Bose-Einstein Statistics Bose-Einstein statistics; Applications of the folisra to: Ideal Bose
gas; Debye theory of specific heat, properties tdclbbody radiation, BoseEinstein
condensation, experiments on atomic BEC, BEC iaranbnic potential.

Text Books:

1.F. Reif,Fundamentals of Statistical and Thermal Physiega McGraw-Hill.
2.F.Reif,Fundamentals of Statistical and Thermal PhydiésGraw — Hill.

Reference Books:

1. B.B.Laud Fundamentals of Statistical Mechanibew Age International Publication.
2. Lokanathan and Gambh8tatisticaland Thermal Physic®rentice Hall of India Ltd

Industrial Management
Code MPH 106

Unit-1

General Management:Principles of scientific management; Brief descoptof managerial
functions

Business OrganizationsSalient features of sole Proprietorship, Partngrshoint stock
Company — private and public limited.

Unit -2

Financial Management: Concept of interest; Compound interest; Presenthnoethod, Future
worth method, Depreciation — purpose, Types of Beption; Common methods of
depreciation - Straight line method, Declining loalamethod, Sum of the years digits method.

Unit -3

Personnel Management:Leadership and motivation; Staff role of the persdndepartment;
Personnel functions; Organizational structure.

Human Resource Planning:Reasons for human resource planning; Planning pspdgoals
and plans of the organizations; Implementation o, Brief description of recruitment,
selection, placement, performance appraisal, cardevelopment, promotion, transfer,
retirement, training and development, motivatiod aampensation.



Unit -4

Material Management: Importance; Definition; Source selection, Vendoting and Value

analysis; Scope of MRP. Inventory Control: Definiitj objectives, reasons, and requirements for

inventory management; Inventory methods - ABC AsalyVED. Economic Order Quantity
models - Basic EOQ, Economic production run siz @oantity discounts.

Unit -5

Marketing Management: Product life cycle; Channels of distribution; Adiising & sales
promotion, Market Research

Managing Marketing Effort: Marketing implementation and evaluation; Appraisaid
prospects

Text books:

K. K. Ahuja,Industrial Managemenv/ol. | & Il, Khanna Publisher.
E.

1.
2. E.Paul Degarmo, John R.Chanda, William G.Sulligngg EconomyMac Millan Publishing Co.

Reference Books:

1. Philip Kotler,Principles of Marketing Managemeiftsentice Hall.
2. P. Gopalakrishnan, M. Sundareddiaterials ManagemengErentice Hall of India Ltd.

Physics Lab |

Code MPH 107
List of Experiments

Note: Minimum 10 experiments should be performed

1. Study of Non-Destructive Testing using Ultrassni

2. Measurement of resistivity of sheets/films ofypoer by Two Probe Method.

3. Study of Op-Amp as Square and Ramp Generator.

4. Find theSusceptibility of given paramagnetic substance€idydy Quinckés Method.

5. Study of Curie Temperature of Magnetic Mater{aisn).

6. Study of carrier density, mobility and Hall Cihefnt of semiconductor using H&#
experiment.

7. Study of the elastic constants of glass by Ctyimterference methods — Elliptical and
Hyperbolic Fringes

8. To trace |-V characteristic curves of diodes fmdsistors on a CRO, and learn their uses in

electronic circuits
9. Determination of solar constant of a solar cell.
10. To study the Fibre attenuation of a given @tiibre.



11. Study of Band gap energy of a Thermister.

12. Determination of Steféa constant.

13. MATLAB — Matrix operations.

14. MATLAB: Digital Signal Processing

15. MATLAB: Solving Ordinary Differential Equation.

Reference Books:

1. Experimental Physics: Modern Methods, R.A. Dpnfaxford University Press.

2. B.K. Jones, Electronics for Experimentation Res$earch, Prentice-Hall.

3. Basic Electronics: A Text-Lab Manual, P.B. Zbad A.P. Malvino, Tata Mc-Graw Hill,
New Delhi.

M.Sc. Physics Ist Year Syllabus

Semester ||

Solid State Physics
Code MPH 201

Unit—1

Crystal Structure: Bravais lattices; Crystal systems; Point groupsicepgroups and typical
structures; Reciprocdlattice, Planes and directions; Point, line, swefand volume defects;
lonic crystals: BornMayer potential; Thermo-chemical Born-Haber cyclgn der Waals
binding: Rare gas crystalnd binding energies; Covalent and metallic bindiclvaracteristic
features and examples.

Unit—2

Crystal Diffraction and Lattice Vibrations: X-rays; Bragg's law in direct and reciprocal
lattice; Structure factor; diffraction techniqudsttice dynamics: mono-atomic and diatomic
lattices; Quantization of lattice vibrations; Phamoomentum; Inelastic scattering by phonons;
Debyé's theory of lattice heat capacity; Einstamodel and Deby&s model of specific heat;
thermal expansion; Thermal conductivity.

Unit—3

Theory of Conductors and SemiconductorsFree electron theory of metals; Electron Heat
Capacity; Bloch functions; Formation of energgnds; Kronig -Penny Model; Brillouin zone;

Effective mass; Concept of Holes; Fermi surfaBeude model of electrical and thermal

conductivity.



Semiconductors Carrier statistics in intrinsic and extrinsic cajst Electrical conductivity;
Hall Effect Electronic specific heat.

Unit — 4: Superconductivity:

Concept of superconductivity; Meissner effect; Tyipand type Il superconductors; London
equations; Penetration depth; Coherence lengthersegmnductivity ground state; BCS theory;
Flux quantization in a ring; Electron tunneling; D& AC Josephson Effect; Macroscopic
guantum interference; SQUID; Introduction to higmperature superconductors.

Unit - 5:

Magnetic: Magnetic materials: Types, Quantum theories of dia- and para- magngtism
SusceptibilitymeasurementGuoy Balance, Quincke method; Hysteresis; Domain theory —
Ferri, Ferro an@ntiferrimagnetic order; Curie temperature and Neshperature.

Text Books:

1. Charles Kittel]ntroduction to Solid State Physi¢éiley Eastern.
2. A.J. DekkerSolid State Physic®rentice Hall of India.

Reference Books:

1. Ali Omar,Elementary Solid State Physidarosa Publishing House.
2. J.S. Blakemore&solid State Physic€ambridge University Press.
3.S.0. Pillai,Problems and Solutions in Solid State Physissy Age International .

Atomic & Molecular Physics

Code MPH
Unit—1

Atomic Spectra: Quantum states of Electron in atoms; Hydrogen apettrum; Electron spin;
Spin Orbitinteraction; Lande interval rule; Two electron gyss; LS — JJ coupling Schemes;
Finestructure; Spectroscopic terms and selection rtdgpgrfine structure; Isotopic shift; Width
of spectral lines; Exchange symmetry of wave functRawili's exclusion principle; Spectrum of
Helium and Alkali atom.

Unit — 2
Atoms in External Fields and Resonance Spectroscopyeeman and Paschen Back Effect of

one and two electron systems; Stark effect; X-raéQuger transitions; Compton Effect; NMR —
Basic principles; Classical and Quantum mechaniescription; Magnetic dipole coupling;



Chemical shift; Knight shift; ESR — Basic principleNuclear interaction and Hyperfine
Structure; g-factor; Zero field splitting

Unit -3

Microwave Spectroscopy and IR SpectroscopyRotational spectra of diatomic molecules;
Rigid rotator - Effect of isotropic substitutionpNrigid rotator — Rotation spectra of polyatomic
molecules; Linear, symmetric top and asymmetojpg molecules; Experimental Techniques;
Diatomic vibrating rotator; Linear, Symmetric taplecule; Analysis by infrared techniques.
Unit -4

Raman SpectroscopyRaman Effect; Quantum theory of Raman effect; Ebit, rotational,

vibrational and Ramaspectra of diatomic molecules; Raman spectra ofgtoinic molecules;
Raman Spectrometer;Hyper Raman effect; Experiméstahiques.

Unit—5

Electronic Spectroscopy:Electronic spectra of diatomic molecules; Frank-@wn principle;
Dissociation energy andissociation products; Rotational fine structureet#ctronic vibration
transitions; FortraDiagram; Pre-dissociation

Text Books:

1. G M Barrow,Introduction to molecular spectroscopyata McGraw Hill.
2. Arthur Beiser Concepts of Modern PhysiddcGraw Hill.

Reference Books:

1. Manas Chand#tomic Structure and Chemical Boritta McGraw Hill
2. G Aruldhas,Molecular Structure and Spectroscopyrentice Hall of India Ltd.

Nuclear & Particle Physics
Code MPH 203

Unit-1
Basic Nuclear Properties and Forces:

Basic nuclear properties: Size, Shape and chagighdition, Spin and parity; Binding energy,
semi-empirical mass formula, liquid drop model; INat of the nuclear force; form of



nucleonnucleon potential; Charge independence dmarge-symmetry of nuclear forces;
Deuteron problem.

Unit-2

Nuclear Models: The Semi empirical mass formula; Evidence of ssielicture; Single-particle
shell model, its validity and limitations; Rotatanspectra; Magnetic moments and Schmidt
lines; Iso-spins

Unit-3

Nuclear Decay:Decay-range; Particle spectra; Gamow theory; Betayt Fermi decay of beta
decay; Shape ahe beta spectrum; Total decay rate; Angular moomerand parity selection
rules; Parityviolation; Detection and properties of neutrino;phipation of radiation theory to
multirole transitions in nuclei; Angular momentum and pardglection rules; Internal
conversion; Nucleasomerism.

Unit-4:

Nuclear Reactions:Reaction dynamics; The Q equation; Theory of Nucleaction; Partial
wave analysisCompound nucleus formations and break up; Resorssateering and reactions;
The Opticalmodel Theory of stripping reactions; The Fissiongass; Neutron released in the
fissionprocess.

Unit-5

Elementary Particle Physics:Types of interaction between elementary partidi¢esdrons and
leptons; Symmetry and conservation laws; Elemenidgas of CP and CPT invariance;

Classification of hadrons quarkodel SU(2) SU(3) multiplets; Gell-Mann-Okubo mé&ssnula
for octet, decuplet hadrons.

Text Books:
1. R.R. Roy and B.P. Nigariluclear PhysicaNew Age International.

Reference Books:

|. Kaplan,Nuclear PhysicdNarosa.
2. B.L. CohenConcepts of Nuclear Physicgta McGraw Hill



Nano-Science and Technology
Code MPH 204

Unit- 1

Introduction to Nanoparticles: Introduction; Historical perspective of nanopa#dicl
Classification of nanomaterials - Nanoro#gnoparticle; Nanomaterial preparation - Plasma
Arching, Chemical Vapor Deposition, Sol Géctrode position, Ball Milling technique.

Unit—2

Characterization Tools Electron Microscopy Techniques SEM, TEM; X ray methods;
Optical Methods Fluorescenb&icroscopy; Atomic Force Microscopy; STM.

Unit—3

Nanomagnetism Mesoscopic magnetism; Magnetic measurements: Mirgatall Detectors;
Integrated DC SQUID Microsusceptometry; Magnetic recording tedbgy; Biological
Magnets.

Unit—4

Nanoelectronics and Integrated Systems:Basics of nanoelectronics; Single Electron
Transistor; Quantum Computation; Tools of micro gfabrication;Nanolithography; Quantum
electronic devices; MEMS and NEMS; DynamadSNEMS; Limits of integrated electronics.

Unit- 5

Applications: Micromechanical systems; Robots; Ageless materibisnomechanics; Nano
electronicsOptoelectronic devices; LED; Colourants and pigregN&ano biotechnology - DNA
chips, DNAarray devices, Drag delivery systems.

Text Books:

1. Jan Korvink & Andreas Greineggemiconductors for Micro and Nanotechnology — an
Introduction for Engineers)Neinheim Cambridge: Wiley.
2. Sunita SinghiNano ScienceDhanpat Rai & Co.

Reference Books:
1. N John DinardoNanoscale Characterisation of Surfaces & Interfad@ginheim

Cambridge, 2nd edition, Wiley-VCH.
3. G Timp (ed)NanotechnologyAlP press, Springer.



4. M. Wilson, K. Kannangara, G. Smith, M. Simmonsl 8. Ragusd\anotechnology:
Basic Sciences and Energy Technolodidgrseas Press.

Electronics
Code MPH 205

Unit—1

Network Analysis: Kirchoffs laws; Thevenin & Norton theorems; SuperpositiR&ciprocity;
Compensation theoremsSource transformation; Delta and Star transformatio Laplace
Transformation; Convolutiomtegral.

Unit—2

Semiconductor DevicesBasic principles of transistor operation; Biasit@haracteristics of BJT
and JFET; MOSFETEnhancement and depletion modes of operation.

Unit—3
Amplifiers and Oscillators: Low frequency and high frequency and Power ampéfiasing
transistors; Sine wave generators; Wien bridge @imake shift oscillators; Multivibrator circuits;
Triangle and square wave generation; NE 555timdragplications.
Unit—4
Operational Amplifiers: Ideal operational amplifier: Characteristics; Femxkotypes; Applications:
Basic scaling circuits, current to voltage and agét to current conversion; Sum and difference
amplifiers; Integrating and differentiating circsjitA.C. Amplifiers; Filters.
Unit—5
Digital Circuits: Logic gates; Half adder; Full adder; Comparatorgc@ers; Multiplexers;
Demultiplexers; Design of combinational circuitsedgBential circuits; Flip Flops; Counters;
Registers; A/D and D/A conversion characteristics.

Text Books:

1. Milman J. and Halkias C.CE]ectronic Devices and Circuit$ata McGraw Hill

Reference Books:



1. Electronics with Digital and Analogue Integrated€liits, Tata McGraw Hill
2. Malvino A.P..Electronics: Principles and Applicationsata McGraw Hill

Organization Behavior

Code MPH 206
Unit -1

Concept, Nature, Characteristics, Models of Orgational Behavior, Management Challenge,
Organizational Goal, Global challenges and Impécutiure

Unit -2

Perception: Concept, Nature, Process, Importance. Attitudesvdarkforce Diversity
Personality: Concept, Nature, Types and Theories of Person8higping, Learning: Concept
and Theories of Learning.

Unit =3

Motivation: Concepts and Their Application, Principles, ThegridMotivating a Diverse
Workforce.

Leadership: Concept, Function, Style and Theories of LeadefrShgit, Behavioral and
Situational Theories, Analysis of Interpersonald&ehship

Unit—4

Organizational Power and Politics: Concept, Sources of Power, Approaches to Power,
Political Implications of Power, Knowledge Manageme& Emotional Intelligence in
Contemporary Business Organization.

Organizational Change: Concept, Nature, Resistance to change, Managinigtaese to
change, Implementing Change

Unit -5

Conflict: Concept, Sources, Types, Functionality and Dysfanat of Conflict, Classification

of Conflict Intra, Individual, Interpersonal, Intggpup and Organizational, Resolution of
Conflict, Stress: Understanding Stress and Its €gmsnces, Causes of Stress, Managing Stress.

Text Books:

1. Dwivedi, D. N,Managerial Economicsyikas Publishing House.
2. Varshney & Maheshwailanagerial EconomicsSultan Chand & Sons.



Reference Books:

1. Robbins Stephen RQrganizational BehavioPearson Education

2. Hersey Paul,Management of Organsational Behavior: Leading HurRasources
Blanchard, Kenneth H and Johnson Dewey E., Ped&danation

3.Khanka S. S.Organizational Behavior

Physics Lab Il
Course Code MPH 207

List of Experiments

Note: Minimum 10 experiments should be performed

1. To determine the wavelength, separation of vemgths of sodium light and to determine the
thickness of thin mica sheet using Michelson irgiereter.

2. To determine the resistivity of Ge at variousperatures by four-Probe method.

3. Study of Susceptibility of paramagnetic mateyGouy method.

4. Study of lonic Conductivity of solids like NacCl.

5. Study of skin depth in Al using electromagnesidiation.

6. Study of- Characteristics, inverse square ldspgotion coefficient by using GM

Counter.

7. Study of End point energy using GM tube.

8. Study of Electron Spin Resonance (ESR).

9. Calculate the wavelength of the green and da& lne of the cadmium lamp using Fabry -
Perot Etalon.

10. To demonstrate the wave nature of the eledydglectron Diffraction.

11. Study of Thermionic Emission.

12. Study of the existence of atomic energy leuslag Franck — Hertz Experiment.

13. Study of Zeeman Effect.

14. Determination of &by Millikan oil drop method.

15. To determine the molecular field in a dielectnd verify Clausius — Mossotti equation.

16. Study of absorption spectra of lodine moleeud to determine its dissociation energy using
spectrometer.

Reference Books:

1. G.AruldasMolecular structure and Spectroscorentice-hall of India Pvt. Ltd.

2. S.P. Pillai (3 rd Editionsolid State Physic®ew age International Publisher.

3. D.R. Behekar, Dr. S. T. Seman, V.M. Gokhale, K@&e, Practical Physics, ( Kitab
Mahal Publication)



