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BHARATHIAR UNIVERSITY, COIMBATORE-641 046
M. Sc. PHYSICS DEGREE COURSE
(AFFILIATED COLLEGES — CBCS PATTERN)
(For Candidates Admitted During the Academic Year #10-2011 Batch & Onwards)
SCHEME OF EXAMINATIONS

g Exam B
% Study Components ||_|an5/ alrjsr CIA gxnalltrﬁ ;\r/l(:;ﬁ(l g
n
| | Paper — | Classical Mechanics 5 3 25 75 100| 4
Paper — Il Mathematical Physics 5 3 25 75 100| 4
Paper — Il Quantum Mechanics-I 5 3 25 75 100| 4
Paper — IV Advanced Computational Physicg 5 3 25 75 100| 4
Practical — | General Physics 3 - - - - -
Practical — 1l Electronics 3 - - - - -
Elective | 4 3 25 75 | 100 | 4
Il | Paper —V Quantum Mechanics-II 5 3 25 75 | 100 | 4
Paper — VI Electromagnetic Theory 5 3 25 75 | 100 | 4
Paper —VII Electronic Devices 5 3 25 75 | 100 | 4
Practical- | General Physics 5 4 40 60 | 100 | 4
Practical- Il Electronics 5 4 40 60 | 100 | 4
Elective Il 5 3 25 75 | 100 | 4
11 iﬁg@;i—svnl Experimental Techniques & Dati5 3 o5 75 100! 4
Paper — IX Nuclear & Particle Physics 5 3 25 75 | 100 | 4
Paper — X Spectroscopy 5 3 25 75 | 100 | 4
Paper — XI Communication Electronics 5 3 25 75 | 100 | 4
Practical- 1ll Advanced Practicals 3 - - - - -
Practical- IV Special Electronics 3 - - - - -
Elective IlI 4 3 25 75 | 100 | 4
IV | Paper —XII Condensed Matter Physics 5 3 25 75 | 100 | 4
Pape.r —XIIl Thermodynamics & Statistical 5 3 o5 75 100| 4
Physics
Paper —XIV Plasma Physics 5 3 25 75 100| 4
Practical- Ill Advanced Practicals 5 6 40 60 100| 4
Practical- IV Special Electronics 5 6 40 60 100| 4
Project 5 - - - 150*| 6
Total 2250| 90

* Project report — 80% marks; Viva-voce — 20% marks

List of Group Elective papers (Colleges can choosay one of the Grouppapers as electives)

[72)

GROUP A GROUP B
Paper I/ Fundamentals of Nanoscale Introductory Astronomy And Astrophysic
Sem | Science
Paper Nanomaterials Synthesis Introductory Cosmology
[I/Sem Il
Paper Characterization and ApplicationAstronomical Techniques
l1I/Sem IlIl | of Nano Materials 1
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FIRST SEMESTER
PAPER | — CLASSICAL MECHANICS

UNIT 1: Lagranian Formalism:

Constraints and degree of freedom- Generalizeddouates: Generalized Displacement,
Acceleration, Momentum, force & Potential- Variatidgechniques and Euler's Lagrange
differential equation- Hamilton’s Variational pripte- Lagrange’s equation of motion from
Hamilton’s principle- Deduction of Newton’s secoaw of motion from Hamilton’s
principle- Application of La grange’s equation obtion: Linear harmonic oscillator- Simple
pendulum- Isotropic oscillator- Particle moving endentral force- Conservation theorems:
Cyclic coordinates- Conservation of Linear moment@uonservation of energy.

UNIT II: Hamiltonian Formalism:

Phase space- Hamiltonian- Hamilton’s canonical g#guaof motion- Significance of H-
Deduction of canonical equation from Variation piple- Application of Hamilton’s
equation of motion: Simple pendulum- Patrticle inemtral field of force- Hamiltonian of a
Charged patrticle in an electromagnetic field- Halecof least action and proof- Canonical
transformations- Generating function and differfenins

UNIT 1l _ Hamilton —Jacobi Method:

Hamilton Jacobi method, Solution of harmonic oatdt by HJ method- Particle falling
freely- Kepler problem- Damped harmonic oscillatbtd theory for geometric optics and
wave mechanics- Poisson’s brackets- Definition- d&igm of motion in Poisson’s bracket
form Poisson theorem(Jacobi Identity)- Angular matnen and Poisson’s Brackets.

UNIT IV: Two Body Problem and Relativity:

Equivalent One body problem- General Features ofrakeforce, motion- Stability of orbits

and Conditions for closure- Motion under invergeae law Shapes of orbits- Inertial/No
inertial frames- Rotatory Co ordinatory system-e€fs of coriolis force on the moving
bodies_ Basic postulates of special relativity- dmdz transformation- Relativistic

generalization of Newton’s law- Lagrangian formidatof relativistic mechanics.

UNIT V: Rigid body dynamics & Small oscillation:

Euler theorem- Euler’'s angle- Angular velocity ofigid body-Angular momentum of rigid
body- Moments and products of inertia- Principlesa{ transformation- Torque free motion
of a rigid body- Poinsot solutions- The motion ofyanmetric top under action of gravity-
Stable and unstable equilibrium- Lagrange’s equatiomotion for small oscillation

Books for Study & Reference:

1. Classical Mechanics- S.L.Gupta, V. Kumar & H.NaBna-Pragati Prakashan-
Meerut.,2003

2. Classical Mechanics- H. Goldstein-Addison Wesleysndon,1996

3. Elements of Statistical Mechanics-Kamal SingB.R. Singh- S. Chand & Company, New
Delhi,1999.

4. Elements of Statistical Mechanics-Gupta & KunRnagati Prakashan- Meerut
M.Sc. Physics (Colleges) 2010-11 AnnexureNo. 17A & B
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FIRST SEMESTER

PAPER II- MATHEMATICAL PHYSICS

Unit I: Special Functions

Legendre’s Polynomials and Functions- Differentiequations and Solutions-Generating
Functions- Orthogonality-Relation between Legen&aynomial and their Derivatives-
Recurrence Relations- Bessel's Function-Differén&@uation and Solution-Generating
Functions-Recurrence Relations- Hermite function.

Unit Il: Complex Variable Theory

Functions of a Complex Variable-Single and Multued Functions-Cauchy-Reimann
Differential Equation-Analytical Line Integrals d€omplex Function-Cauchy’s Integral
Theorem and Integral Formula-Derivatives of an Atal Function-Taylor's Variables-
Residue and Cauchy’s Residue Theorem.

Unit lll: Linear Space

Definition of Vector Space-Linear Dependence-Linealependence-Basis-Dimension of a
Vector Space-Representation of Vectors and Lingar&ors with respect to Basis-Schmidt
Orthogonalization Process-Inner Product.

Unit IV: Fourier Series & Laplace Transforms

Fourier Series-Dirichlet’'s Theorem-Change of In&@€omplex Form-Fourier Series in the
Interval(Og)- Uses of Fourier Series.-Laplace Transform-D&btniProperties-Translation
Property-InverseLaplace Transform-Properties

Unit V: Group Theory

Definition of Groups-Groups of Transformation-Mplication Table (Gv)-Subgroups and
Conjugate Classes-Cyclic  Groups-Symmetry Elemeragsformation &  Matrix
Representation-Point & Space Groups-Reducible &duicible Representation of a Group-
Schur’'s Lemmas-Orthogonality Theorem- Charactea 8fepresentation & Character Table-
C2av & Csv Groups in Molecular Physics-Application for Clagsation of Elementary
Particles

BOOKS FOR STUDY & REFERENCE:

. Mathematical Physics- Sathya Prakash-Sultan €&a®ons

. Mathematical Physics-B.D. Gupta-Vikas Publishttause, 3 Edition, 2006

. Mathematical Physics-B.S. Rajput- Pragati PrlakasMeerut 1# Edition 2004

. Elements of Group Theory for Physicists-A.W.hié#/iley Eastern, 2002

. Mathematical physics by P.K. Chattopadhayay-Ree International-New Delhi.

. Mathematical Physics-P.P. Gupta, Yadav & Malédidrnath Ramnath-Meerut

. Numerical Methods in Science & Engineering-Menkataraman-National Publishing-
Chennai, 1986

8. Numerical Methods-A. Singaravelu-Meenakshi Falitig

~NOoO oI, WNBE

Tutorial: Mathematical Physics (This portion is not intended for examination pug)os
1) Fourier Transformation (FT) of Gaussian funcsion

2) Applications of FT of dirac delta function.

3) Solution of time dependent problems by FT.
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FIRST SEMESTER
PAPER IlI- QUANTUM MECHANICS - |

Unit I: Equation of Motion & Application of Schroed inger's Equation:

State Vectors-Hilbert Space-Dirac Notation-Dynarhi¢ariables as Operators-Change of
Basis-Unitary Transformation-Equation of Motion 8chroedinger Picture, Heisenberg
Picture & Dirac Picture.

Unit Il: Approximate Methods:

Time Independent Perturbation Theory in Non-DegateeCase-Ground State of Helium
Atom- Degenerate Case-Stark Effect in Hydrogen-ataon Method & its Application to
Hydrogen Molecule- WKB Approximation.

Unit lll: Time Dependent Perturbation Theory:

Time Dependent Perturbation Theory-First and Sec@nder Transitions-Transition to
Continuum of States-Fermi Golden Rule-Constant Eledmonic Perturbation-Transition
Probabilities-Selection Rules for Dipole RadiatiGoHision-Adiabatic Approximation

Unit IV: Angular Momentum

Orbital Angular Momentum-Spin Angular Momentum-Tlodagular Momentum Operators-
Commutation Relations of Total Angular MomentumhmMfomponents-Ladder Operators-
Commutation Relation ofzdvith J- and J- Eigen Values of2) % -Matrix Representation of
X, X, Jrand J- Addition of Angular Momenta- Clebsch Gordon Caaénts-Properties.

Unit V: Relativistic Wave Equation:

Klein Gordon Equation-Plane Wave Equation-Chargk@uarrent Density-Application to the
Study of Hydrogen Like Atom-Dirac Relativistic Edigan for a Free Particle-Dirac Matrices-
Dirac Equation in Electromagnetic Field-NegativeeEjy States.

Books for Study & Reference:

1. Quantum Mechanics-Gupta, Kumar & Sharma E8ition, 2003-2004

2. Quantum Mechanics-Satyaprakash

3. Quantum Mechanics-L.l. Schiff- McGraw Hilla&dition, 1968

4. Quantum Mechanics-E. Merzbacher-Wiley and S8agdition, 2004

5. Quantum Mechanics-A. Devanathan-Narosa PubtisNiew Delhi, 2005

6. A Text Book of Quantum Mechanics-P.M. Mathew& &/enkatesan-Tata McGraw Hill.
29" Reprint, 2002

7. Principles of Quantum Mechanics-R.Shankar, $enn2005

Tutorial: Quantum Mechanics | (This portion is not intended for examination pug)os

1) One dimensional step, barrier, well.

2) Particle energy below and above barrier heigjhtjlarly for well.

3) Plotting of harmonic oscillator wavefunctionspplems involving matrix representations
of an operator.
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FIRST SEMESTER
PAPER IV-ADVANCED COMPUTATIONAL PHYSICS

Unit I: Numerical Differentiation

Finding Roots of a Polynomial-Bisection Method-NewtRaphson Method-Solution of
Simultaneous Linear Equation by Guass Eliminatioretidd-Solution of Ordinary
Differential Equation by Euler, Runge-Kutta Fou@hder Methods.

Unit II: Numerical integration

Newton’s cotes formula-Trapezoidal rule-Simpsor/8 dule- Simpson’s 3/8 rule-Boole’s
rule-Gaussian quadrature method-(2 point and 3 tpfmmmulae)-Giraffe’s root square
method for solving algebraic equation.

Unit lll: Matlab Fundamentals

Introduction-Matlab Features-Desktop Windows: ComdhaNorkspace, Command History,
Array Editor and Current Directory -Matlab Help abémos- Matlab Functions, Characters,
Operators and Commands. Basic Arithmetic in MaBalsic Operations with Scalars,
Vectors and Arrays-Matrices and Matrix Operatiors¥plex Numbers- Matlab Built-In
Functions-lllustrative Examples

Unit IV: Matlab Programming
Control Flow Statementsf, else, elseif, switch Statementger, while Loop Structuredpreak
Statement-Input/Output Commands-Function m Filegpsm Files-Controlling Output

Unit V: Matlab Graphics:

2D Plots-Planar Plots, Log Plots, Scatter Plotspt@ar Plots-Multiple Figures, Graph of a
Function-Titles, Labels, Text in a Graph- Line TgpMarker types, Colors-3D Graphics-
Curve Plots-Mesh and Surface Plots-lllustrativeripkes

Books for Study & Reference

1. Engineering and Scientific Computations Usingl&ta Sergey E. Lyshevski-JohnWiley
&Sons

2. A Guide to Matlab for Beginners & Experiencecet$sBrian Hunt, Ronald Lipsman,
Jonathan Rosenberg-Cambridge University Press

3. Matlab Primer-Timothy A. Davis & Kermit Sigmonk@oman & Hall CRC Press-London
4. Matlab Programming-David Kuncicky-Prentice Hall

5. Getting Started With Matlab-Rudra Pratap-Oxfordversity Press-New Delhi

6. An Introduction to Programming and Numerical Mets in MATLAB- S.R. Otto and
J.P.Denier- Springer-Verlag-London

7. Numerical Methods Using Matlab-John Mathews &tiGuFink-Prentice Hall-New
Jersey, 2006

8. Numerical methods in Science and Engineefilndl. Venkataraman-National Publishing
Co. Madras,1996

9. Introductory Methods of Numerical Analysis- SSastry-Prentice Hall, 2005
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SECOND SEMESTER
PAPER V — QUANTUM MECHANICS - I

Unit I: Scattering Theory
Scattering Amplitude-Expression in terms of Gredfgction-Born Approximation and its
Validity- Partial Wave Analysis-Phase Shifts-Scaitig by Coulomb and Yukawa Potential

Unit 1l: Application to Atomic Structure

Central Field Approximation-Thomas Fermi Model-Hee's Self Consistent Model-Hartree
Fock Equation-Alkali Atoms-Doublet Separation-lrggies-Complex Atoms-Coupling
Schemes

Unit 1ll: Application to Molecular Structure

Hydrogen Molecule lon-Hydrogen Molecule-Heitler ldmm Method-Covalent Bond-Spin
Orbit Interaction as Correction to Central FieldpAgximation- Hartree Fock Self Consistent
Field Method for Molecules-Hybridisation.

Unit IV: Theory of Radiation (Semi Classical Treatment)

Einstein’s Coefficients-Spontaneous and InducedsBimm of Radiation from Semi Classical
Theory- Radiation Field as an Assembly of Oscilistimteraction with Atoms-Emission and
Absorption Rates- Density Matrix and its Applicaiso

Unit V: Quantum Field Theory

Quantization of Wave Fields- Classical Lagrangiagudiion-Classical Hamiltonian
Equation-Field Quantization of the Non-Relativistichroedinger Equation-Creation,
Destruction and Number Operators-Anti CommutationelaRons-Quantization  of
Electromagnetic Field Energy and Momentum.

Books for Study & Reference:

1. A Text Book of Quantum Mechanics-P.M. Mathew& &/enkatesan-Tata McGraw Hill
29" Reprint 2002

2. Quantum Mechanics-Gupta, Kumar & Sharmaj 28ition, 2003-2004

3. Quantum Mechanics-Satyaprakash

4. Introduction to Quantum Mechanics-A.K. ChandegalMcGraw Hill

5. Quantum Mechanics-Merzbacher-John Wiley & Sarisdtion,2004

6. Quantum Mechanics-Devanathan-Narosa Publisheg-Delhi, 2005

7. Quantum Mechanics-Aruldas, 2002

8. uantum Mechanics-A.K. Ghatak and S. LoganathaMilfan India 4n Edition, 1999
9. Quantum Mechanics-Messiah(North Holland)1970

10. Quantum Mechanics-L.l. Schiff- McGraw HilkEdition, 1968

11. Principles of Quantum Mechanics-R.Shankar,rfgen, 2005

Tutorial: Quantum Mechanics Il (This portion is not intended for examination pugos

1) Difference in collision process between Cladsacal Quantum identical particles.

2) Optical theorem.

3) Partial wave analysis of scattering from staddample potential; scattering cross-section.
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SECOND SEMESTER
PAPER VI — ELECTROMAGNETIC THEORY

Unit I: Electrostatics
Coulomb’s law- Gauss law-differential and integrepresentation- Electric field- Electric
potentialenergy density-Method of images-Multipelgansions.

Unit II: Electrostatics in macroscopic media

Potential and Field due to an Electric Dipole-Ditlie Polarization-External Field of a
Dielectric Medium-Guass’ Theorem in a Dielectrieélic Displacement VectdD-Linear
Dielectrics-Relations connecting Electric Suscelityb ye, PolarizationP, DisplacemenD
and Dielectric Constant-Boundary Conditions of &ia&lectors-Molecular Field-Clausius
Mosotti Relation for Non-Polar Molecules- Electratst Energy and Energy Density

Unit 1ll: Magnetostatics

Biot-Savart Law- Statement-Lorentz Force Law andirit@n of B-Divergence and Curl of
B Magnetic Scalar Potential (derivation of expressonly)-Equivalence of Small Current
Loop and Magnetic Dipole-Magnetic Vector Potenfddrivation of expression only).

Unit IV: Electromagnetics

Equation of Continuity-Displacement Current-Derigat of Maxwell’'s Equations-Physical
Significance-Poynting Vector-Momentum in EM FielteBro Magnetic Potentials-
Maxwell’'s Equations in terms of EM Potentials-Lorziauge-Coulomb Gauge- Boundary
Conditions at Interfaces-Reflection and Refracttwasnel’s Laws-Brewster’'s Law & Degree
of Polarization-Total Internal Reflection and Gréi Angle.

Unit V: Relativistic Electrodynamics

Four Vectors-Transformation Relation for Charge @ndrent Densities for Electromagnetic
Potentials- Covariant Form of Inhomogeneous Waveiakgns-Covariance of Field
Equations in terms of Four Vectors-Covariant Forin Edectric and Magnetic Field
Equations-Covariance of Electromagnetic Field Tei®ovariant Form of Lorentz Force
Law.

Books for Study & Reference

1. Electromagnetic Theory-Chopra & Agarwal-Nath & @984

2. Electrodynamics-Gupta, Kumar & Singh-PragatkBshan-Meerut 1600

3. Electromagnetic Theory & Electrodynamics-Satgapsh-Kedarnath Ramnath & Co.-
Meerut

4. Classical Electrodynamics-J.D. Jackson-Wileyé&tas3d Edition, 2004

5. Principles of Electrodynamics-M. Schwartz-McGridill

6. Introduction to EM Fields & Waves-Carson & Larra
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SECOND SEMESTER
PAPER VII- ELECTRONIC DEVICES

Unit I: Semiconductor Devices

FET as a Voltage Variable Resistor-Common Sourcepldier at High Frequencies-

Common Drain Amplifier at High Frequencies-SilicoGontrolled Rectifier (SCR)-

Characteristics-SCR Power Control- Tunnel Diode o®@lgictronics: Photo Resistor-Photo
Diode-Photo Transistor-LED-Photo Voltaic Effect-&oCells

Unit Il: Operational Amplifier

Frequency Response of an Op-Amp-Parameters of alingpSign Changer-Scale Changer-
Adder- Subtractor-Phase Shifter-Differential Amiglifintegrator- Differentiator-Analog
Computer Setup to Solve Linear Simultaneous Eqgnddidferential Equations in Physics-
Logarithmic & Exponential Amplifiers-Active Filters

Unit 1ll: Digital Circuits & Devices |
Logic Families-Combinational Logic-Function of Cométional Logic-Flip Flops and other
Multivibrators-Counters

Unit IV: Digital Circuits & Devices Il
Shift Registers-Memories RAM, ROM, PROM, EPROM-GjeCoupled Devices (CCD)

Unit V: Signal Processing & Data Acquisition

Wave Form Generators and Wave Shaping Circuitss®idal Oscillators-Phase Shift
Oscillator-Wein Bridge Oscillator-Crystal OscillatdMultivibrators Comparators-Schmitt
Trigger-Square Wave & Triangular Wave Generatorsé’Generators-IC 555 Timer and its
Application-Signal and Signal Processing-Analog fiiléxer and Demultiplexer- D/A

Converters-A/D Converters.

Books for Study & Reference:

1. Microelectronics-Millman & Grabel-McGraw Hill,9B2

2. Integrated Electronics-Millman & Halkias-Tata @liaw Hill 17 Reprint 2000
3. Digital Fundamentals-Floyd-UBS 1600

4. Digital Principles and Applications-Malvino- Mc&w Hill 1600

5. Physics of Semiconductor Devices-Wiley Eastern
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PRACTICAL | - GENERAL PHYSICS
(Examination at the end of Second Semester)
Any Twelve Experiments

. Young’s Modulus-Elliptical Fringes (Cornu’s Meith)

. Young’s Modulus-Hyperbolic Fringes (Cornu’s Meth
. Viscosity of a Liquid-Mayer’s Oscillating Disc

. Stefan’s Constant

. Rydberg’s Constant-Solar Spectrum

. Thickness of Wire by Air Wedge and Diffraction

. Determination of Audio Frequencies-Bridge Method
. Thermionic Work Function

. Thermal Conductivity-Forbe’s Method

. Electronic Charge ‘e’ by Millikan’s Oil Drop Meod

. Electronic Specific Charge ‘e/m’ by Thomson’'sthiod

. Thermistor-Temperature Coefficient and Band Gaergy Determination
. Specific Heat of a Liquid-Ferguson’s Method

. Biprism on Optical Bench-Determination of Waareith

. He-Ne Laser —-Measurement of Wavelength usifkgctance grating.

. Babinet's Compensator

. LG Plate-Resolving Power

. Diffraction at a Prism Table-Determination o\Viélength

. Fabry-Perot Interferometer-Study of Fine Strcect

. Geiger Muller Counter-Determination of Half &.ibf ‘In’

. Matlab Programming-Roots of a Quadratic Equagficolution of a System of Linear

Equations

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

Matlab Programming -Solution of Ordinary Di#etial Equations

Matlab Programming -Runge-Kutta Method

Matlab Programming -Newton-Raphson Method

Matlab Programming-Mean, Median & Standard Beon

Matlab Programming-Curve Fitting & Interpolatio

Matlab Programming-Matrix Summation, Subtrattmd Multiplication

Matlab Programming-Matrix Inversion and Solat@f Simultaneous Equations
He-Ne Laser — Measurement of refractive inddiqaids.

He-Ne Laser — Power distribution measurement.

He-Ne Laser- Thickness of wire.
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PRACTICAL II-ELECTRONICS

(Examination at the end of Second Semester)

Any Fifteen Experiments

1. Design of Regulated and Dual Power Supply anmas@oction using fixed voltage
regulator and

723.

2. Basic Logic Gates-Digital IC’s

3. Parameters of Op-Amp

4. Design of Wave Form Generators- using Op-AmpEnter 555.

5. Design of Phase-Shift Oscillator- Op-Amp

6. Design of Wein’s Bridge Oscillator- Op-Amp

7. Design of Active Filters- Op-Amp

8. Design of Differential Amplifier- Op-Amp

9. Sign Changer, Scale Changer, Summer and Sulotr&p-Amp

10. Analog Computer Setup-Solving Simultaneous Equos

11. Design of UJT Relaxation Oscillator

12. CRO-Differentiating, Integrating, Clipping a@éamping Circuits, Square Wave Testing
13. Source Follower

14. SCR-Characteristics and an Application

15. A.C. Amplifier-Inverting, Non-Inverting, VoltagFollower- Op-Amp

16. Function generator using IC 8038

17. Measurement of Hall Coefficient of given Semidoctor-Estimation of Charge Carrier
Concentration

18. Digital IC’s- Counters, shift register(7476)

19. Schmitt Trigger using discrete components aRdAMP/ Timer 555

20. Matlab Programming-Charging of an CapacitanrRC Circuit with three Time
Constants

21. Matlab Programming- Full Wave Rectifier-Detenation of (a) Peak-to-Peak Value of
Ripple Voltage, (b) DC Output Voltage (c) Dischafgme of the Capacitor (d) Period of
Ripple Voltage

22. Matlab Programming- Plot of Voltage and Curmgn RLC Circuit Under Steady State
Conditions

23. Matlab Programming- NPN Transistor-Plottinguh& Output Characteristics

24. Matlab Programming-Frequency Response of alRass Op-Amp Filter Circuit

25. Matlab Programming-Diode-Plot of Forward Chegdstics & Load Line Plot-
Estimation of Operating Point
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THIRD SEMESTER

PAPER VIII-EXPERIMENTAL TECHNIQUES & DATA ANALYSIS

UNIT -1

Introduction Measurement of errors: accuracy, ipreg, resolution , sensitivity — absolute
and relative errors. types of errors — gross ggystematic error and random error.standards
of measurements — classification of standards, tand frequency standards, electrical
standards, standards of temperature and luminoeissity.

UNIT — Il Electrical transducer classification: Active ands$tee transducers-resistive,
inductive, capacitive, thermocouple and Piezodletiansducers. Digital transducers.

UNIT — Il Amplifiers and Signal Conditioning: Instrumentati amplifiers- Isolation
amplifiers- Chopper amplifiers- Voltage to frequgrand frequency to voltage converters-
Frequency multipliers- logarithmic amplifiers, SE&ircuits Active filters-Low pass, High
pass, Band pass and Band stop filters — Butterwfdténs- All Pass filters. Phase sensitive
detectors (PSD)- Phase lock loop (PLL) — Lock-ingéfier.

UNIT-IV  Signal Analysis: Wave Analyzers-Audio frequencyaW analyzer- Heterodyne
wave analyzer- Harmonic distortion analyzers-Respbniaarmonic distortion analyzer-
Heterodyne harmonic distortion analyzer- Fundamestgppression harmonic distortion
analyzer- Spectrum analyzer- Spectra of CW, AM, &M PM waves.

UNIT — V Electronic Measuring Instruments: Q-meter- Vedtopedance meter- Digital
frequency meter — Digital voltmeter — Phase me®df-power and voltage measurement —
Power factor meter — Vector voltmeter.  Displayd dRecording: X-t, X-Y Recorders-
Magnetic Tape recorders- Storage Oscilloscope. d&heristics of digital displays: LED-
LCD - Dot matrix and Seven Segment display systems.

Recommended Text Books:

1. Modern Electronic Instrumentation and MeasumeinTechniques — A.O. Hefnick and
W.D. Cooper., Prentice Hall India Publications.

2. Instrumentation Devices and Systems — R#&hgan, G.R. Sharma and VSV Mani,
Tata McGraw Hill Publications.

3. Introduction to Instrumentation and ControlA.K. Ghosh - Prentice Hall India
Publications

4. Electrical & Electronics Measurement & hashentation - A.K. Sawhney

5. Modern electronic instrumentation — w.d. cooper
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THIRD SEMESTER
PAPER IX- NUCLEAR & PARTICLE PHYSICS

Unit I: Nuclear Structure

Distribution of Nuclear Charge-Nuclear Mass-Masse@mscopy-Mass Spectrometer-
Theories of Nuclear Composition (proton-electromt@n-neutron)- Bound States of Two
Nucleons-Spin States- Pauli’'s Exclusion Principgs3or Force-Static Force-Exchange
Force.

Unit Il: Radioactivity

Alpha Decay: Properties otr Particles-Gamow’s Theory of Decay-Geiger Nuttal Lawe
Ray Energies-Fine Structure @Rays-a Disintegration Energy-Long RangeParticles.
Beta Decay: Properties of Particles-General Features @f Ray Spectrum-Pauli’s
Hypothesis-Fermi’s Theory @ Decay-Forms of Interactions and Selection Rules.
Gamma Decay: Absorption of y Rays by Matter-Interaction of Rays with Matter-
Measurement of Ray Energies-Internal Conversion.

Unit lll: Nuclear Models

Liquid Drop Model: Bohr Wheeler Theory of Fission-Condition for Spomaus Fission-
Activation Energy-Seaborg’s Expression.

Shell Model: Explanation of Magic Numbers-Prediction of Shell débPrediction of
Nuclear Spin and Parity-Nuclear Statistics-Magndéfloment of Nuclei-Schmidt Lines-
Nuclear Isomerism.

Collective Model: Explanation of Quadrupole Moments.

Unit IV: Nuclear Reactions

Kinds of Reactions and Conservation Laws-EnergiMudlear Reaction-Iso Spin-Continuum
Theory of Nuclear Reaction-Resonance-Breit and \figdispersion Formula-Stages of a
Nuclear Reaction- Statistical Theory of Nuclear ®ea-Kinematics of Stripping and Pickup
Reaction.

Unit V: Particle Physics

Leptons-Hadrons-Mesons-Hyperons-Pions-Meson Resesddtrange Mesons and Baryons-
Gell-Mann Okuba Mass formula for Baryons-CP Viadatiin Neutral Kaons (8§ Decay-
Symmetry and Conversion Laws-Quark Model-Reactimh@ecays.

Books for Study & Reference:

. Concepts of Nuclear Physics-Bernard L. CohemMaGraw Hill- New Delhi 1600,1978
. Introductory Nuclear Physics-Kenneth S. KranerJd/iley & Sons

. Nuclear Physics- D.C. Sharma-K.Nath & Co-Meé@@0

. Nuclear and Particle Physics-Pandya and Yadav

. Nuclear Physics-J.C. Tayal-Umesh Prakashan-&ujar

. Physics of Nucleus and Particles-Volume | & IINBermeir & Sheldon

. The Investigations of Physics World-G.Torld dokcia-Cambridge University Press

. Auto Nuclear-Evan-McGraw Hill

O~NO U, WN B



M.Sc. Physics (Colleges) 2010-11 Annexure No. 27A
Page 1 of 23 SCAA Dt. 28.05.2010

THIRD SEMESTER
PAPER X-SPECTROSCOPY

Unit I: Atomic & Microwave Spectroscopy

Spectra of Alkali Metal Vapours-Normal Zeeman E#é&comalous Zeeman Effect-
Magnetic Moment of Atom and the G Factor-Lande’s Fgrmula-Paschen Back Effect-
Hyperfine Structure of Spectral Lines. Microwavee8poscopy-Experimental Method-
Theory of Microwave Spectra of Linear, SymmetricpT®olecules-Hyperfine Structure-
Quadrupole Moment-Inversion Spectrum of Ammonia.

Unit II: Infrared & Raman Spectroscopy

IR Spectroscopy: Practical Aspects-Theory of IR Rotation VibratiopeStra of Gaseous
Diatomic Molecules-Applications-Basic PrinciplesFofIR Spectroscopy.

Raman SpectroscopyClassical and Quantum Theory of Raman Effect-Ratatiibration
Raman Spectra of Diatomic and Polyatomic Molecépplications-Laser Raman
Spectroscopy.

Unit Ill: Electronic Spectra: Fluorescence & Phosplorescence Spectroscopy

Electronic Excitation of Diatomic Species-Vibratanalysis of Band Systems of Diatomic
Molecules-Deslandre’s Table-Intensity DistributiBranck Condon Principle-Rotational
Structure of Electronic Bands-Resonance and NorrRélorescence-Intensities of
Transitions-Phosphorescence Population of TripleateS and Intensity-Experimental
Methods-Applications of Fluorescence and Phospberes.

Unit IV: NMR & NQR Spectroscopy

NMR Spectroscopy Quantum Mechanical and Classical Description-Bldgéquation-
Relaxation Processes-Experimental Technique-Pten@pd Working of High Resolution
NMR Spectrometer- Chemical Shift

NQR Spectroscopy:Fundamental Requirements-General Principle-ExpeariaieDetection
of NQR Frequencies-Interpretation and Chemical &xalion of NQR Spectroscopy

Unit V: ESR & Mossabauer Spectroscopy

ESR SpectroscopyBasic Principles-Experiments-ESR Spectrometer-Refle Cavity and
Microwave Bridge-ESR Spectrum-Hyperfine Structure

Mossabauer SpectroscopyMossabauer Effect-Recoilless Emission and Absamptio
Mossabauer Spectrum-Experimental Methods-Hypetfiteraction-Chemical Isomer Shift-
Magnetic Hyperfine and Electric Quadrupole Inteiact

Books for Study & Reference:

1. Moleclar Structure and Spectroscopy — G. Arusdha

2. Spectroscopy: Volumes |, Il and IlI-B.P. Straagh& S. Walker
3. Fundamental of molecular spectroscopy — C.B.Rdinw

4. Introduction to molecular spectroscopy - G.M1Buar.

5. Atomic Physics - J.B.Rajam, S.Chand Publications
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FOURTH SEMESTER
PAPER XI- COMMUNICATION ELECTRONICS

Unit I: Antennas & Wave Propagation

Terms and Definition-Effect of Ground on Antennas@ded\/4 Antenna-Ungrounded2
Antenna- Antenna Arrays-Broadside and End Side y&riantenna Gain-Directional High
Frequency Antennas- Sky Wave Propagation-lonosgbeles & Larmor Theory-Magneto
lonic Theory-Ground Wave Propagation.

Unit II: Microwaves
Microwave Generation-Multicavity Klystron-Reflex ydtron-Magnetron-Travelling Wave
Tubes (TWT) and other Microwave Tubes-MASER-Gunadai.

Unit 1ll: Radar and Television

Elements of a Radar System-Radar Equation-Radé&rrRemce Factors-Radar Transmitting
Systems- Radar Antennas-Duplexers-Radar Receiverdmalicators-Pulsed Systems-Other
Radar Systems- Colour TV Transmission and Reception

Unit IIl: Communication Electronics

Analog and Digital Signals — Modulation — Types Mbdulation- Amplitude modulation
theory — Frequency spectrum of the AM wave — Regpriegion of AM — Power relations in
the AM wave — Generation of AM — Basic requiremeitescription of frequency and phase
modulation — Mathematical representation of FM edaency spectrum of the FM wave -
Effects of noise on carrier.

Unit V: Optical Fibres

Propagation of Light in an Optical Fibre-Acceptaregle-Numerical Aperture-Step and
Graded Index Fibres-Optical Fibre as a Cylindri¢éhve Guide-Wave Guide Equations-
Wave Equations in Step Index Fibres-Fibre Losseszaspersion-Applications.

Books for Study & Reference:

1. Electronic Communication System-George Kennedyakis -Tata McGraw Hill #
edition 19889

2. Principles of Communication Systems-Taub SctgHiMH 1986

3. Communication Systems-Simon Haykin-John Wilegé&ns 2005

4. Electronics & Radio Engineering-F.E.Terman- Ma@Hill

5. Communication Systems-Carlson- McGraw HidlE3ltion 1986

6. Fibre Optics technology & Applications-StewartRersonick-Khanna Publishers-Delhi
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FOURTH SEMESTER
PAPER XII-CONDENSED MATTER PHYSICS

Unit I: Crystal Structure & Diffraction

Lattice Constant and Density-Reciprocal Lattice €apt-Graphical Construction-Vector
Development of Reciprocal Lattice-Properties-Rempt Lattice to BCC, FCC Lattices-
Bragg Condition in terms of Reciprocal Lattice-Rgt&rystal Method of X-Ray Diffraction-
Neutron Diffraction-Principle- Advantage-Experiment

Unit Il: Crystal Defects & Dislocations

Defects: Classification-Point Defects-Schottky Defect-FrdnKeefect-Colour Centers-F
Centre-Other Colour Centers-Production of Colount€es by X-Rays and Irradiation.
Dislocations: Slip and Plastic Deformation-Shear Strength of Bingrystals-Edge
Dislocation-Screw Dislocation-Stress Field aroundeage Dislocation

Unit 1ll: Lattice Vibrations, Semiconductors & Diel ectrics

Vibrations of One Dimensional Diatomic Linear La#tAcoustic and Optical Branches-
Phonon State- Semiconductors-Conductivity of Sendoctors-Model for Intrinsic and
Impurity Semiconductors-Hall Effect-Dielectrics-Fer Electric Crystals-Ferro Electric
Domains

Unit IV: Metals & Superconductors

Heat Capacity of Electron Gas-Experimental EleatricResistivity of Metals-
Superconductivity-Electron Phonon Interaction-CaoPairs-BCS Theory-Energy Gap and
its Temperature Dependence-London Equation-Josaph&fect & Applications-High
Temperature Superconductivity.

Unit V: Magnetism

Langevin Theory of Paramagnetism-Quantum Theory Pairamagnetism-Curie Law-
Ferromagnetism-Weiss Molecular Field Theory-Domalreory-Anti Ferromagnetism-Neel
Theory-Ferrimagnetism-Ferrites-Spin Waves-Expertaleiiechniques to Study Magnetic
Properties.

Books for Study & Reference

1. Introduction to Solid State Physics-C. Kitteld&yi Eastern-New DelhitwEdition 2000

2. Solid State Physics-B.S. Saxena, R.C. Gupta\& Baxena-Pragati Prakashan- Meenut 8
edition2001

3. Solid State Physics-A.J. Dekker-Macmillan Intig95

4. Solid State Physics-S.L. Kahani & C. Hemaranfauiitan Chand & Sons

5. Solid State Physics-H.E. Hall-John Wiley & Sons

6. An Introduction to Solid State Physics & Its Aipptions-R.J. Elliot & A.P. Gibson-ELBS
&Macmillan

7. Principles of Solid State-H.V. Keer-Wiley Easter

8. Physics of Solids-C.A. Wert & R.M. Thomson-Mc@r#lill 1600

9. Fundamentals of Solid State Physics-J.R. ChaistmJohn Wiley & Sons 1600



M.Sc. Physics (Colleges) 2010-11 Annexure No. 27A
Page 1 of 23 SCAA Dt. 28.05.2010

FOURTH SEMESTER
PAPER Xlll - THERMODYNAMICS AND STATISTICAL PHYSICS

UNIT I: Thermodynamics and Radiation:

Second law of thermodynamics- Entropy and Secowdofathermodynamics- Entropy and
disorder- Thermodynamic Potential and reciprocatetgtion- Thermodynamics eqilibria-
Chemical Potential- Blackbody radiation- Planclddiation law.

UNIT II: Basic Concepts:

Phase space- Volume in phase space-Number of pielsein given energy range of
harmonic oscillator- Number of phase cell in theegi energy range of 3-dimensional free
particle- Concept of ensemble- Micro canonical emde-Canonical ensemble- Grand
Canonical ensemble- Density distribution in phasacs- Liouvilles theorem- Postulate of
equal A priory probability- Statistical equilibriumThermal equilibrium- Mechanical

equilibrium-Particle equilibrium-Connection betweeBtatistical and thermodynamic
guantities.

UNIT 1lI: Classical Distribution Law:

Microstates and Macro states-Classical Maxwell-Bolnn distribution law- Evaluation of
constantso and B- Maxwell's law of Distribution of velocities- Praiple of equipartition
energy- Gibbz paradox- Partition function and itsrrelation with thermodynamics
guantities- Partition functions and its properti€ mparison of ensembles- Equipartition
theorem- Applications

UNIT IV: Quantum Statistics:

Indistinguishability and quantum statics- Statatioveight and priory probability- Identical
particle’s and symmetry requirements- Bose Ein&eftatistics- Fermi Dirac Statistics-
Results of three statistics- Thermodynamic integiren of parameter’a andp- Blackbody
radiation and Planck radiation- Specific heat didsdDulong and Pettit's law- Einstein’s
Theory- Debye theory.

UNIT V: Application of Quantum Statistics:

Energy and pressure of ideal Bose Einstein gase Barsstein condensation- Liquid helium-
Energy and pressure of ideal Fermi Dirac gas- Eteetron model and electronic emission-
White Dwarfs- Onsager relations- Fluctuation; Ewergressure, Enthalpy- Bragg William
Approximation- One dimensional Ising model

Books for Study & Reference
1. STATISTICAL MECHANICS, Gupta & Kumar , 20" edition, Pragati Prakasahan
Meeret, Begam Bridge Meerut, 2003.

2. FUNDEMENTALS OF STATISTICAL MECHANICSKeiser Huang, Revised
edition
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FOURTH SEMESTER
PAPER XIV - PLASMA PHYSICS

Unit—1 Fundamental concepts about Plasma

Kinetic pressure in a partially ionized — mean fpag¢h and collision cross section- mobility
of charged particles — Effect of magnetic fieldtbe mobility of ions and electrons-Thermal
conductivity- Effect of magnetic field; Dielectriconstant of plasma- Quasi-neutrality of
plasma Debye shielding distance — Optical propedfeplasma.

Unit—1l  Motion of charged patrticles in Electric and Magnetic field:

Particle description of plasma- Motion of chargeadtigle in electrostatic field- Motion of

charged particle in uniform magnetic field - Motiafi charged particle in electric and
magnetic fields- Motion of charged particle in inf@geneous magnetic field - Motion of
charged particle in magnetic mirror confinement etion of an electron in a time varying
electric field- Magneto-hydrodynamics - Magneto-foalynamic equations — Interpretations
of equations — Condition for magnetohydrodynamicawéor.

Unit— 1l Plasma oscillations and waves

Introduction, theory of simple oscillations - dlen oscillation in a plasma — Derivations of
plasma oscillations by using Maxwell’'s equationon bscillation and waves in a magnetic
field — thermal effects on plasma oscillations -ndau damping — Hydromagnetic waves —
Magnetosonic waves — Oscillations in an electrcamibe

Unit— IV  Plasma Diagnostics techniques

Single probe method - Double probe method — Uspralbe technique for measurement of
plasma parameters in magnetic field — microwavehowet- spectroscopic method - -laser as
a tool for plasma diagnostics-X-ray diagnosticplakma — acoustic method — conclusion.

Unit-V  Possible applications of plasma physics
Magnetohydrodynamic generator — Basic theory —digie of working — the fuel in M.H.D.-
generator — generation of microwaves utilizing hilgimsity plasma — Plasma diode.

Books for study and reference:

Plasma physics- plasma state of matter — S.N.Saga# Prakashan, meerut
Introduction to plasma physics — F.F.Chen, Plentesg London

Principles of plasma physics — Krall & Trivelpiece

Introduction to Plasma Theory-D.R. Nicholson

The Plasma State-J.L. Shohet

Introduction to Plasma Physics-M. Uman

Principles of Plasma Diagnostics-1.H. Hutchinson

Plasma Diagnostic Techniques-R.H. Huddlestone & ISebnard

NGO hAWNE
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PRACTICAL IlI- ADVANCED PRACTICALS
(Examination at the end of Fourth Semester)

Any Twelve Experiments

. AlO Band

. CN Band

. Arc Spectra-Constant Deviation Spectrograph-@gdpon & Barium

. Michelson Interferometek; d\ and Thickness of Mica Sheet

. Susceptibility-Guoy and Quincke’s Method

. Compressibility of a Liquid-Ultrasonic Method

. Hall Effect and its application

. e/m-Zeeman Effect

. e/m-Magnetron Method

10. B-H Curve-Anchor Ring

11. B-H Curve-Solenoid

12. Double Slit-Wavelength Determination

13. G.M Counter-Characteristics

14. Kelvin’s Double Bridge-Determination of Very WwdResistance & Temperature
Coefficient of Resistance.

15. He-Ne Laser

16. Conductance of photoconductor, photovoltai{smhr cell)and photodiode.

17. Study of Fluorescent Spectrum of DCN Dye antefaination of Quantum Yield of
Fluorescence Maxima and Full Width Maxima using licimromator.

18. Matlab Programming-Radioactive Decay

19. Matlab Programming-Numerical Integration

20. Matlab Programming-Double Integration

21. Matlab Programming-Solution of Ordinary Diffatial Equations

22. Matlab Programming-Computer Simulation of Egpreg of Motion for a System of
Particles

23. Matlab Programming-Computer Simulation of 1#2l -D Lattice Vibrations
24. Matlab Programming-Computer Simulation of KgpRienney Model

25. Matlab Programming-Numerical simulation of Wduenctions of Simple Harmonic
Oscillator

26. Matlab Programming-Simulation of Wave Functitorsa Particle in Critical Box
27. Matlab Programming-Solution of Diffusion Equeti

OCoO~NOOUIDEWNPE



M.Sc. Physics (Colleges) 2010-11 Annexure No. 27A
Page 1 of 23 SCAA Dt. 28.05.2010

PRACTICAL IV-SPECIAL ELECTRONICS
(Examination at the end of Fourth Semester)

Any Ten Experiments

1. Op-Amp: Simultaneous Addition & Subtraction

2. Op-Amp: Instrumentation Amplifier-Temperature Aderement

3. Op-Amp: Instrumentation Amplifier-Light Intengitnverse Square Law
4. Op-Amp: Vto |l & Ito V Converter

5. Op-Amp: Circuits Using Diodes-Half Wave, Full Wa Peak Value, Clipper, Clamper
6. Op-Amp: Log and Antilog Amplifier

7. Op-Amp: Analog Computation-Second Order Difféi@rEquation

8. Op-Amp Comparator-Zero Crossing Detector, Windistector, Time Marker
9. IC 555 Timer Application-Monostable, Linear &table

10. A/D Converters-Any One Method

11. D/A Converters-Binary Weighted & Ladder Methods

12. IC Counters with Feedback

13. Microprocessor: LED Interfacing

14. Microprocessor: Stepper Motor Interfacing

15. Microprocessor: Traffic Control Simulation

16. Microprocessor: ADC Interface-Wave Form Genenat

17. Microprocessor: Hex Keyboard Interfacing

18. Microprocessor: Musical Tone Generator Intexfac

19. Microcontroller : Blinking of LEDs either 805 16F84

20. Microcontroller: Controlling LED with switch.

21. Microcontroller: DC motor control.

22. Microcontroller : triangle wave generator.
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GROUP A - PAPER | - FUNDAMENTALS OF NANOSCALE SCIENCE

Unit I: Basics of Nanotechnology |

Background to Nanotechnology — scientific revolnfio— types of nanotechnology and
nanomachines — atomic structure molecules & phaseslecular and atomic size — surfaces
and dimensional space — top down and bottom up $¢zae formation

Unit Il: Forces between atoms and molecules

Strong intermolecular forces — covalent and couldntbractions — interactions involving
polar molecules and polarization — weak intermdiactorces and total intermolecular pair
potentials — Van der Waals forces — repulsive farspecial interactions such as hydrogen —
bonding, hydrophobic and hydrophilic interactions

Unit Ill: Nanostructures and their properties

Definition of nano systems — dimensionality andesdependent phenomena in Quantum
dots, and Quantum wires — size dependent variatiomgnetic, electronic

transport properties

Unit IV: High vacuum technology
Evaporation theory — different sources for evaponat- working principles of rotary and
diffusion pumps — cryogenic pumps — cryo sorptiod getter pumps — vacuum materials

References:

1. Nanotechnology: basic science and emerging tdabies — Mick Wilson,
Kamali Kannangara, Geoff Smith, Michelle Simmonsrihard Raguse,
Overseas Press (2005)

2. Amorphous and Nanocrystalline Materials: Prefp@amaProperties, and
Applications, A.Inoue, K.Hashimoto (Eds.,) (2000)

3. Understanding Nanotechnology, Scientific Amarjcaditors at Scientific
American, Warner Books (2002)

4. Introduction to Nanotechnology, Charles P. Pdgtank J. Owens, Wiley-
Interscience (2003)

5. Nanotechnology: A Gentle introduction to the NBig Idea, Mark A. Ratner,
Daniel Ratner, Mark Ratne, Prentice Hall PTRedition (2002)

6. Fundamentals of Surface and Thin Film Analylsegnard C.Feldman and
James W. Mayer

7. Hand book of thin film technology, L.I. Maissd R. Glang (McGraw — Hill
Book Company)
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GROUP A - PAPER Il - NANOMATERIALS SYNTHESIS

Unit I: Sol-gel processing

Fundamentals of sol-gel process — sol-gel syntime¢ithods for oxides — other inorganics and
nano composites — the Pecheni method — silica gelireonia and Yttrium gel —
aluminosilicate gel — polymer nano composites

Unit 1l: Film deposition methods

Introduction — fundamentals of film deposition -etmal evaporation — molecular beam
epitaxy — pulsed laser deposition — sputter dejoos# chemical vapour deposition — layer by
layer growth and ultra thin films — chemical sobutideposition — Langmuir Blodgelt films.

Unit 1ll: Synthesis of nanostructures

Surface Chemistry and its role to prepare quantwts & Polymer as quantum dot size
stabilizer — One-dimensional (1D) by Spontaneousw@r — 1D structure by VLS and SLS
Growth — Template Assisted Growth — Electrochemggaivth of 1D structures

Unit IV: New forms of carbon

Types of nanotubes — formation of nanotubes — nastrend reactants — arcing in the
presence of cobalt — laser methods — ball millinghemical vapour deposition methods —
properties of nano tubes — plasma arcing — eletpmsition — pyrolytic synthesis — Zeolites
and templated powders layered silicates.

References:

1. Nanoelectronics and Information technology: Awbed electronic materials and
novel devices (@ edition), Rainer Waser (Ed.), Wiley — VCH Verlageiveim
(2005)

2. Nanocomposite science and technology, PulickeAjslyan, Linda S. Schadler,
Paul V. Braun, Wiley — VCH Verag, Weiheim (2003)

3. Amorphous and Nanocrystalline Materials: PrefiamaProperties, and
Applications, A.Inoue, K.Hashimoto (Eds.,) (2000)

4. Quantum Heterostructures: Microelectronics aptb€ectronics, Vladimir Mitin
5. Theory of Modern electronic semiconductor devi¢eF. Brennan and

A.S. Brown

6. Semiconductor Nanostructures for Optoelectrapglications, Todd D. Steiner
7. Smart Electronic Materials (Fundamentals andiegdpons), Jasprit Singh

8. The Physics of Low dimensional semiconductaybnd. Davies
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GROUP A - PAPER Ill - CHARACTERIZATION AND APPLICAT ION OF NANO
MATERIALS

Unit I: Nano characterizing tool 1

Working of Atomic Force Microscopy — Mode of opéoats (qualitative) and its application
— X-Ray diffraction basics and its application t@eSAnalysis ofnanomaterials — NMR
Basics and application to Nanomaterials

Unit Il: Nano characterizing tool 2

Scanning Electron Microscope: Theory- Instrumesitiup and its application —Low KV

SEM and its application — Low temperature SEM asdapplication — working of electron

probe micro analysis and its application in elerakminalysis — EDX spectra Important
material systems — optical process in semicondsictooptical process in quantum wells —
semiconducting optoelectronic devices — organioe@lpttronic devices (qualitative)

Unit lll: Applications of nanomaterials

Quantum dot IR photo detectors- Quantum dot las&gnthesis of Zinc oxide nanomaterials
and its application — Synthesis of group threadgtnanostructures and

their applications - SK growth of germanium dotssditon and its application.

Unit IV: Cell Biology (quantitatively)

Amino acids, Protein structure: Primary, Secondé&eyitary, structure of Nucleic acids —

Nucleosides and Nucleotides — physical propertigaioleosides & nucleotides —base pair —
mismatch base pair — stacking — Backbone of Nu@eids Antibodies and their use in nano
based drug delivery and imaging — Tumor targetedndielivery.

References:

1. Nanoscale calibration and Standards and Methdded by C.Wilkening and
Koenders

2. Fundamentals of Surface and Thin Film Analyisegnard C.Feldman and
James W. Mayer

3. Scanning Electron Microscopy for Nanotechnol&gyted by W.Zhou and

Z. Lin Wang

4. Nanosystem characterizationtools in the lifesces Edited by Challa Kumar
5. Nanostructures and Nanomaterials (Synthesigperiies and Applications),
Guozhong Cao

6. Nanoelectronics and Information technology Eilltg Rainer Waser

7. Cell and Molecular Biology, Gerald Karp

8. Nucleic Acids in Chemistry and Biology, G. Migt&lackburn and

Michal J. Gait

9. Principles of Nucleic Acid structure, Worframe®ger
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GROUP B - PAPER | - INTRODUCTORY ASTRONOMY AND ASTR OPHYSICS

Unit I

Introductory History Of Astronomy-Ptolemy’s GeocentUniverse-Copernicus’ Heliocentric
Universe-Tycho Brahe’s Observations-Galileo Galkamler's Laws Of

Planetary Motion-Newtonian Concept Of Gravity-Hights Of Einstein’S Special And
General Theory Of Relativity-Curved Space-Time-levide Of Curved Space-Time-
Bending Of Light-Time Dilation-Gravitational RedfihGravitational Waves

Unit 11

Stars And Galaxies-Distances-Trignometric Paralfserse Square Law-Magnitude Of
Stars-Apparent Magnitude-Absolute Magnitude And inosity-Color And Temperature-
Composition Of Stars-Velocity, Mass And Sizes O&rSiTypes Of Stars- Temperature
Dependance-Spectral Types-Hertzsprung-Russell i&)ram-

Spectroscopic Parallax

Unit [lI:

The Sun-Its Size And Composition-Sun’s Interior gsiCore-Convective Zone- Radiative
Zone-Sun’s  Surface-Photosphere-Chromosphere-C@ana Power  Source-Fusion
Reaction Mechanism-Neutrinos And The Solar NeutRnablem-Interior Structure Of Stars-
Origin Of Moon-Solar And Lunar Eclipses-Studies IQfmar Surface From Various Space
Missions And Their Results-Satellites Of Other RIsrOf The Solar System

Unit IV:

Stellar Evolution-Mass Dependence-Giant Moleculatou@-Protostar-T Tauri-Main

Sequence Star-Subgiant, Red Giant, Supergiant-Eason-Red Giant Or Supergiant-
Planetary Nebula Or Supernova- Core Remnant-Stlleteo Synthesis-Stellar Remnants-
Degenerate Matter-White Dwarfs-Novae And Supernoudeutron Stars-Pulsars-Black
Holes-Detecting Black Holes

BOOKS FOR STUDY & REFERENCE:

1. Lectures On Astronomy, Astrophysics, And Cosmgglbuis A. Anchordoqu-
Lecture Notes Of Department Of Physics, Univer€ifywisconsin-Milwaukee
. J.A.Ratcliffe: An Introduction To The lonosphe&ed Magnetosphere.

. Kaula. W.M.: An Intoduction To Planetary Physics

. Harold Zirin: Astrophysics Of The Sun.

. W.N.Hess And G.Mead(Ed): Introduction To Spacieikce.

. V.Bedmtay And Kleczek:Basic Mechanism Of Solatiwty.

. Sagan C. Owen T. C. And Smith. H.J.: Planetamadspheres.

. Kaufmann, W.J. : Exploration Of The Solar System

. Baugher, J.F.: The Space Age Solar System

10. K.D. Abhayankar: Astrophysics Of The Solar 8gst

11. www.Astronomynotes.Com

OCoO~NOULP,WN
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GROUP B - PAPER Il - INTRODUCTORY COSMOLOGY

Unit I

Introduction to cosmology-Basic Observations angblications-Olbers’ Paradox and the
Dark Night Sky-Expanding Universe-Gravitational Rbift-Doppler Effect-Hubble’s Law -
Cosmological Principle-The Perfect Cosmologicah&iple-Universe with Positive, Negative
and No curvature

Unit Il

Observation and interpretation of Cosmic MicrowaBackground Radiation (CMBR)-
Matter to Energy to Matter Conversion-Cosmic Abumga of Helium and Hydrogen-
Evidence Supporting the General Big Bang TheoryeSafeatures of Steady StateTheory

Unit [lI:

Fate of the Universe-Dependance on Mass (Curvabfir&pace)-Critical density-Open
Universe-Closed Universe-Homogenous and Isotropidedmann-Robertson-Walker
Universes- Observations on Dark Matter from Orlsfzeds of stars in galaxies, Faingas
shells around ellipticals, Motion of galaxies irtlaster, Hot gas in clusters, Quasar spectra
and Gravitational Lensing

Unit IV :
Deriving the Geometry of the Universe from the Bgrckind Radiation-Flatness Problem-
Horizon Problem-Inflation and its effect on thewarse-The Cosmological Constant

BOOKS FOR STUDY & REFERENCE:

1. Lectures On Astronomy, Astrophysics, And Cosmgglbuis A. Anchordoqu-
Lecture Notes Of Department Of Physics, Univer€ifywisconsin-Milwaukee
. J.A.Ratcliffe: An Introduction To The lonosphe&ed Magnetosphere.

. Kaula. W.M.: An Intoduction To Planetary Physics

. Harold Zirin: Astrophysics Of The Sun.

. W.N.Hess And G.Mead(Ed): Introduction To Spacieikce.

. V.Bedmtay And Kleczek:Basic Mechanism Of Solatiwty.

. Sagan C. Owen T. C. And Smith. H.J.: Planetamadspheres.

. Kaufmann, W.J. : Exploration Of The Solar System

. Baugher, J.F.: The Space Age Solar System

10. K.D. Abhayankar: Astrophysics Of The Solar 8yst

11. www.Astronomynotes.Com

OCoOoO~NOULP,WN
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GROUP B — PAPER IlIl - ASTRONOMICAL TECHNIQUES

Unit I: Telescopes Types Of Telescopes-Design And Constru©f A Simple Optical
Telescopes-Schmidt Telescopes-Sky Charts And Tingiortance-Solar Telescopes.

Unit II: Detectors Detectors For Optical And Infrared Ragidpplication Of CCD’S To
Stellar Imaging, Photometry And Spectroscopy-Teghes Of Observations Of
Astronomical Sources From Space In Infrared. EUMRay And Gamma-Ray Regions Of
The Electromagnetic Spectrum

Unit Ill: Photometry And Spectroscopy

Astronomical Photometry-Simple Design Of An Astromoal Photometer-Observing
Technique With A Photometer Correction For Atmospmh&xtinction-Tansformation To A
Standard Photometric System-Astronomical SpectmpsS&pectral Classification- Simple
Design Of Astronomical Spectrograph-Radial Veloditgasurements.

Unit IV: Radio Astronomy Techniques Basic Parameters OAAenna-Various Types Of
Antennas-Non-Steerable, Partially Steerable AndiyFatieerable Radio Telescopes-Receiver
Systems And Their Calibration. Two-Element And Ndtlement Interferometers-LB. And
VLBI Systems- Aperture Synthesis.

Books for Study & Reference:

1. C.R.Kitchin: Astrophysical Techniques.

2. Gordon Walker: Astronomical Observations -

An Optical Perspective (Cambridge University Press)

3. Henden And Kaitchuck: Astronomical Photometry.

4. Astrophysics-Stars And Galaxies By K.D.Abhyankar

5. C.R.Miczaika And W.M.Sinton: Tools Of The Astmmers
6. W.A.Hiltner (Ed): Astronomical Techniques.

7. Carleton: Methods Of Experimental Physics. VUAX



