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SElTTB]S?HR-I

si.
No.

Paper
Titie oithe paper Instruction

itlo. of
Credits

Duration
of the
E>*am.

Marks

Hrs per
Efeek

Internal
.&ssessr.cent

Semester
Eud

Exam.

Total

I LH I r.r Ciassicai Mechanics + z* 3 iirs JU /U IUU

2 CPT 1.2
Mathematical and

Computational Physics
4 4 3 Hrs 30 7A L00

3 cPT 1.3

Electronics Devices,

Communication and

Transducers

4 4 3 Hrs 30 70 100

4

CDT4 
' 

A
il-' i r.1 d

Condensed Matter

Physics- I (SpecialJ
Aa A+ 2 II*. 30 70 .l n.o

SPT 1,4 B
Material Science-l

ISpecial)
4 4 3 Hrs 30 70 100

- ann{ tr(,t r i..,
Practical:

General Physics
AT 2 A E-^T Ili5 1tr 2trJJ trn

6 cPP 1,6

Practical:

Computer

Programming-l

4 2 4 Hrs 15 35 50

.f
CPP 1.7

Practical:

Electronics IGeneral)
4 2 4 Hrs 15 35 50

R

SPP 1.8 A

Practical:

Condensed Matter

Physics-l ISpecialJ

4 2 4 Hrs 15 35 50

SPP 1-.8 B

Practical:

Material Science-l

f Qnpniall

4 2 4 Hrs 15 35 50

TOTAL 32 24 600

NOTE: T'heory: L Hr=LCredit; Practicais: ZHrs=iCredit
CPT: Ccrre Paper Theory

CPP: Core Paper Practical

SPT: Special Paper Theory

SPP: Special Paper Practical

Chairman, BOS in Physics



StlM!::5TER-IX

st

No.
Paper

Title of the naner Instruction
Hrs per
Week

No- of
Credits

Duration
ofthe
Exam.

Marks

internai
Assessment

Semesier
End

Exam,

Total

1 C.PT 2.1 Quantum Mechanics-l 4 4 3 Hrs 30 70 100

2 cPT 2.2 Statistical Mechanics 4 4 3 Hrs 30 70 100

3 SPT 2.3 A Condensed Matter

Physics- II [Special)
4 4 3 Hrs 30 70 L00

SPT 2.3 B Material Science-ll

(Special)
4 4 3 Hrs 30 70 100

4 oET 2.4 Modern Physics 4 4 3 Hrs 30 70 100

5 cPP 2,s
Practical:

Modern Physics-l
4 2 4 Hrs 10 40 50

6 cPP 2.6

Practical:

Computer

Programming-ll

4 2 4 Hrs 15 35 50

.f

SPP 2.7 A

Practical:

Condensed Matter

Physics-ll ISpecial)

4 2 4 Hrs r-5 35 50

SPP 2.7 B

Practical:

Material Science-ll

ISpecialJ

4 ? 4 Hrs 15 35 50

I oEP 2.8
Practical:

Modern Physics
4 2 4 Hrs 1q ?( 50

UtAL 5Z z+ OUU

NOTE= Theory: 1 Hr=lCredit; Practicals: ZHrs=lCredit
CPT: Core Paper Theory

CPP: Core Paper Practical

SPT' Snpri:l Prnpr Thenrrr

SPP: Special Paper Practical

OET: Open Elective Theory

OEP: Open Elective practical
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SEMESTER-III

sl.
No.

Paper
Title of the paper

Instruction
No. of

Credits

Duration
of the
Exam,

Marks

Hrs per
Week

Internal
Assessment

Semester
End

Exam,

Total

L CPT 3.1 Quantum Mechanics-II 4 4 3 Hrs 30 70 100

2 CPT 3,2 Nuclear Physics 4 4 3 Hrs 30 70 100

3 SPT 3,3 A Condensed Mat[er

Physics- III [SpecialJ
4 4 3 Hrs 30 70 1.00

SPT 3.3 B Material Science-III

(SpecialJ
4 4 3 Hrs 30 70 100

4 oET 3.4
Nanoscience and

Nanotechnology
4 4 3 Hrs 30 70 100

5 cPP 3.5
Practical:

Modern Physics-ll
4 2 4 Hrs 15 35 50

o cPP 3,6
Practical:

Nuclear Physics
4 2 4 Hrs 15 35 50

SPP 3.7 A

Practical:

Condensed Matter

Physics-lll (Speciall

4 2 4 Hrs 15 35 50

SPP 3.7 B

Practical:

Material Science-lll

ISpecialJ

4 2 4 Hrs L5 35 50

B oEP 3,8

Practical:

Nanoscience and

Nanotechnology

4 2 4 Hrs 15 55 50

TOTAL 32 24 600

NOTE= Theory: 1 Hr=lCredit; Practicals: 2Hrs=lCredit
CPT: Core Paper Theory

CPP: Core Paper Practical

SPT: Special Paper Theory

SPP: Special Paper Practical

OET: Open Elective Theory

OEP: Open Elective practical
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SfiMEI"STER*IV

sl.
No.

Paper
Title of the paper Instruction

Hrs per
Week

No. of
Credits

Duration
of the
Exam.

Marks

Internal
Assessment

Semester
End

Exam.

Total

L cPT 4.1 Classical

Electrodynamics
4 4 3 Hrs 30 70 100

2 CPT 4.2 Atomiq Molecular and

Optical Physics
4 4 3 Hrs 30 70 100

3 SPT 4.3 A Condensed Matter

Physics- IV (SpecialJ
4 4 3 Hrs 30 70 L00

SPT 4.3 B Material Science-lV

(Special)
4 4 3 Hrs 30 70 100

4 CPP 4.4
Practical:

Modern Physics-lll
4 2 4 Hrs 15 35 50

5 CPP 4.5

Practical:

Atomig Molecular and

Optical Physics

4 2 4 Hrs L5 35 50

6

SPP 4.6 A

Practical:

Condensed Matter

Physics-lV ISpecial)

4 2 4 Hrs L5 35 50

SPP 4,6 B

Practical:

Material Science-lV

ISpecial)

4 2 4 Hrs L5 35 50

Project4.T 8 [4+4) o 4 Hrs 15+30

Viva-Voce

55

Dissertation

70

1_50

TOTAL 32 24 600

NOTE: Theory: 1 Hr=lCredit; Practicals: 2Hrs=lcredit
CPT: Core PaperTheory

CPP: Core Paper Practical

SPT: Special Paper Theory

SPP: Special Paper Practical
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INTERNAL ASSESSMENT, SEMINAR, AND EXTRA ACTIYITIES
Internal Assessment Marks allotment:

1st Test:

2nd Test:

Average of two tests:

Seminar and assignments:
Extra activities:
(Awareness programmes and extension activities etc..,J

TOTAL:

?fl merlzc

20 marks
20 marks

5 marks
5 marks

30 marks

Chairman, BOS in Physics



SEMESTER.I

CPT 1.1: CLASSICAL MECHANICS

Teaching Hrs per week: 4hrs
Total Hrs:48hrs

UNIT 1

Lagrangian iviechanies: Generalized coortlinates, constraints, D"Alembert's principle of virtual
work and Lagrange equations of second kind. Examples of Lagrangian formalism. Hamilton's
principle, Derivation of Lagrange's equation from Hamilton's Principle. Symmetry and
conservation laws: momentum conservation, cyclic co-ordinates,
Motion in central force field: Equivalent one body problem, motion in central force field,
Conservation of angular momentum and energy, Equation of orbit. Elliptic orbits, hyperbolic
orbits and parabolic orbits. Elastic scattering in central force field, Rutherford scattering,

12 hrs
UNIT 2
Motion of Rigid body: Degrees of freedom of a free rigid body, Angular momentum and kinetic
energy of rigid body. Fixed and moving coordinate systems, Coriolis force, Coriolis force acting
on falling body, Euler theorem. Euler angle, Angular momentum and kinetic energy of a rigid
body, Inertia tensor, Euler's equations of motion, Torque free motion. Precession of earth's axis
of rotation, motion of symmetrical top: rotational motion.

12 hrs
UNIT 3

Hamilton's equations: Generaiized momenta, Hamiiton's equations. Hxamples [iJ the simpie
harmonic oscillator. [iiJ Hamiltonian for a free particle in different coordinate system. Cyclic
coordinates, Physical significance of the Hamiltonian function. Derivation of Hamilton's
equations from a variational principle. Generating functions (Four basic types), examples of
Canonical transformations, Poisson brackets; properties of Poisson brackets, angular
momentum and Poisson bracket relations. Equation of motion in the Poisson bracket notation.
The Hamilton-facobi equation; the example of the harmonic oscillator treated by the Hamilton-
facobi method.

12 hrs
UNIT 4
Small oscillations: Eigen value equation, frequencies of free vibration, normal coordinates, free
vibrations of linear triatomic molecule.
Relativistic Mechanics. Principles of special theory of relativity, Lorentz transformations,
Velocity addition and Doppler effect Relativistic mechanics: Four-dimensional formulation-
fourvectors, four-velocity, four-momentum and four-acceleration, Lorentz co-variant form of
equation of motion.

L2 hrs
REFERENCES:

t. Classical mechanics, H. Goldstein, C. Poole, f. saflco. 3rd edition. Pearson Education inc.
? Claccical rnachaninq K N Srinivaca f,lan Ilnirrorqifr-rlarAqq

qgq 

^ 

\qv,

3. Classical mechanics, N. C. Rana and P.S. foag Tata McGraw-Hill
4. Classical dynamics of particles and systems, J. B. Marion, Academic press

5. Introduction to Classical mechanics, Takwale and Puranik, Tata McGraw-hill
6. Classical mechanics, L. D. Landau and E. M. Lifshitz,4thedition, Pergamon Press

7. S,L, Gupta, V, Kumar and FLV. Sharrna; Classical Mechanics {Pragati Prakashan, Meer*t
B. Discrete mechanics: Concepts and applications, fean-Paul Caltagirone, 1st edition,

Wiley-ISTE
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CPT 1.2: MATHEMATICAL AND COMPUTATIONAL PHYSICS

Teaching iirs perw-eek: 4hr=s

Total Hrs:48hrs
UNIT 1

Vectcr Analysis: Gradient of scalar field, Di..rergence and curl cf a vector field, Vector
integration, Gauss, Stokes and Green's theorem.
Linear vector space: Linear dependence and independence, Dimension, Basis, Change of basis,
Subspace, Isomorphism, Linear operators.
Matrices: Orthogonal, Hermitian, and unitary matrices, Cayley-Hamilton Theorem, eigenvectors
and eigenvalues, diagonalization of matrices.
Tensors: Contravariant and covariant tensors, symmetric and anti-symmetric tensors, Tensor
algebra, Outer product Contraction of indices, Inner product

12 hrs
UNIT 2
Ordinary Differential equations: First and second order homogeneous and non-homogeneous
equations with constant and variable coefficients.
Special functions: Power series method for ordinary differential equations, Legendre
polynomials, Rodrigue's formula; generating function and recursion relations, Hermite
functions: Hermite polynomials, generating function, recursion relations; Orthogonality,
Laguerre functions: Lauguerre polynomials, recursion relations; 0rthogonality.

12 hrs
UNIT 3

Gamma function and Beta function: definition, simple properties.

Numerical techniques and Numerical methods:
Solutions of algebraic and transcendental questions: Bisection, iterative and Newton-Raphson
methods, lnterpoiation: Newton's and Lagrange's methocis. Curve fitting: rnethod oi ieast
squares. Differentiation: Newton's formul4 Integration: Trapezoidal rule, Simpson's 7/3 and
3/B rules, solutions of ordinary differential equations: Euler's modified method and Runge-
Kutta method.

12 hrs
UNIT 4
C-Language and Programming: Constants and variables, arithmetic expressions, data tlpes,
input and output statements, control statements, switch statements, the loop statements, format
sp ecifications, functions.
Examples for programming in C: Solutions of algebraic equations-quadratic and higher order
equations, linear least square fit, Newton's forward and backward interpolation formulae,
numerical integration - Trapezoidal rule, Simpson's1/3 and 3/B rules, numerical differentiation-
Euler's modified method, Runge Kutta 2nd and 4th order methods, Eigen values and eigen vectors
of a matrix, Solutions of ordinary differential equations.

1-2 hrs
REFERENCES:

L Mathematical Physics, Chattopadhyaya P.K, Wiley Eastern
2. Vector Analysis, Murray R Spiegel, Schaum's Outline Series, McGraw Hill International

Book Company, Singapore
3. Introduction to Mathematical Physics, Charlie Harper, Prentice-Hall of India Private

Limited, New Delhi
+. Programming in ANSI C, Balaguruswamy E, Tata McGraw Hill
5. C Language And Numerical Methods, New Age International [P) Limited Publishers, New

Delhi

Chairrnan, BOS in Physics



CPT 1.3: ETECTRONIC DEVICES, COMMUNICATION AND TRANSDUCERS

Teauhing iirs per week:4hrs
Total Hrs: 48hrs

UNIT 1
Transistors: Review of Biasing, Applications of Transistors: small signal single stage and
multistage amplifier, Push-pull amplifier, Multivibrators: Astable and Bistable, Oscillators:
Colpitts and Hartley oscillator, Voltage regulator.
Operational Amplifiert Parameters of an op-amp, Applications: Voltage to current converter,
Current to voltage converter, Instrumentation amplifier, Logarithmic and exponential
amplifiers, Comparators, Square wave, Sine wave and triangle wave generator, Schmitt trigger,
Active filters- First order Butterworth low pass and high pass filter.

12 hrs
UNIT 2
Optoelectronic Devices: Principle, working and characteristics of LDR, photodiode, LED,

Phototransistor and semiconductor laser.
Radio Communication: Principle of AM and FM, Block diagrams of AM and FM transmitters,
Principle of AM and FM demodulation, Comparison of AM and FM, Principle and block diagram
of super heterodyne receiver.
Optical Fibre Communication: The general system, Advantages of OFC, Optical fibre wave
guide, Theory of transmission: total internal reflection, acceptance angle, numerical aperture.

12 hrs
UNIT 3
Digital Fundamentals: Review of logic gates, Simplification of Boolean expression: SOP and
POS, Karnaugh map: two, three and four variable map.
Sequential circuits: Latches, SR-Flip-flop, fK- Flip-flop, fK Master-Slave, D- flip-flop and T- flip-
flop, Counters: slmchronous and asynchronous counters, ripple counters, Shift registers.
A/D and D/A converters: Introduction, filtering and sampling, quantization, quantization
error, Binary weighted and R-2R ladder D/A converter, Successive -approximation A/D
LUrrYsr Lsr ' 

12 hrs
UNIT 4
Transducers: Classification of transducers, Characteristics of transducers, Resistive
transducers, Srain gauges, Resistance thermometer, Magnetic thermometer, Basics of inductive
and capacitirre t:ansducers,
Signals: Continuous time signals, Discrete time signals, Periodic signals, Representation of
signals, Operations on signals, Fourier transforms of some useful functions, Properties, Signal
averaging, lock-in detector, box-car integrator.
Basics of microprocessor: Architecture of 8085, addressing modes, Instruction set pin
diagram, Memory organization.
Itasics of microcontroller: Architecture ol 8U51, Pln description, Memory organization,
Instruction set, Interfacing and applications: Interfacing of 7-segment LED and digital
thermometer.

12 hrs
REFERENCES:

1. Basic Eiecironics anei Linear Circuiis, iii.( Bhargava, DC Kuiashreshiha anei SC Gupia,

Tata Mc Graw Hill
2. Electronic Devices and Circuits: An Introduction, Allen Mottershead, Prentice Hall of

India
3. Electronic Devices and Circuits, Devid A tsell, Oxford University Press, New York
4. Semiconductor Optoelectronic Devices, Pallab Bhattacharya, Pearson education
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5. A Text Book of Basic Electronics, R S Sedha, S Chand & Company Ltd,

6. Op-Amps and Linear Integrated Circui*.s, Remakant A Ca5rakv;ad, Eastern Econcm5,"

Edition
7: Linear Integrated Circuits, D Roy Choudhury and Shail fain, New Age International

Limited
B. Electronic Communication Systems, George Kennedy and Bernard Davis, Tata McGraw

Hill Education
9. Optical fibre Communication, Gerd Keiser, Tata McGraw Hill
10, Handbook of Optoelectronics: Enabling Technologies fVolume I), fohn P. Dakin, Robert

G, W. Brown, Taylor & Francis ICRC Press)

11. Digital Fundamentals, Floyd and fain, Pearson Education

12. Modern Digital and Analog Communication Systems, B, P, Lathi, Zhi Ding, Oxford

University Press, New York
13. Sensors and Tranducers, D Patranabis, Prentice-Hall of India Private Limited, New Delhi

14. Fundamentals of Microprocessors and Microcontrollers, B Ram, Dhanpat Rai

Publications
15. 8051 Microcontroller: Hardware, Software and Applications, V, Udayashankara and M. S

trll-lI:I-,.:,,,, 'F-+^ At^/r.*-., LIilllvlclllll\dtJullcr swcrrrry, I dl<l IvlL\rl clw t llll

16. The 8051 Microcontroller and Embedded Systems Using Assembly and C, Muhammad
Ali Mazidi, fanice Gillispie Mazidi, Rolin D. McKinlay, Second Edition, Pearson Education
India

Chairman, BOS in Physics



SPT 1.4 A: CONDENSED MATTER PHYSICS.I (SPECIAL)
Teaehing Hrs per week-: 4hrs
Total Hrs:48hrs

UNIT 1

Crystal structure: Lattice and basis, Unit cell and Primitive cell, Wigner-Seitz Primitive cell,
non-primitive cells, Lattice translational vectors, Seven crystal systems and Fourteen Barvais
lattice with examples of simple crystal structures. Symmetry in crystals, symmetry elements,
Coupling and combination of symmetry elements. Point groups, Space group: notations and
analysis, Miller indices and interplanar distances.

12 hrs
UNIT 2
Crystal binding: Crystals of inert gases, Van der Waals-London interaction, Repulsive
interaction, Cohesive energy.
Ionic Crystals: Madelung energy, Born Mayer Model, Evaluation of Madelung constant for an
intinite line of rons. Covalent crystals, metals, Hyclrogen bond.
Lattice vibrations and thermal properties: Elastic waves, density of states of a continuous
medium, Theories of specific heat: Classical, Einstein and Debye models, Vibration of one
dimensional monatomic and diatomic lattice, properties of lattice waves, phonons. Lattice
thermal conductiviW,

12 hrs
UNIT 3

Free electron model of metals: Drude model, Electrical conductivity of metalq Thermal
conductivity of metals, Lorentz modification of the Drude model, Fermi Dirac distribution
function, Sommerfeld model, The density of states, Free electron gas at 0K, Energy of electron
gas at 0K, Electron heat capacity, Sommerfeld theory of electrical conduction in metals,
Mattheissen's rule, Wiedemann Franz law.
Energy bands in solids: Origin and magnitude of energy gap, Bloch functions, Kronig Penney
model (qualitative). Distinction between metals, insulators and semiconductors, Velocity of the
Bloch electron, electron dynamics in an electric field, concept of hole, Effective mass of electrons
and holes.

12 hrs
UNIT 4
Semiconductors: Intrinsic and extrinsic semiconductors, Intrinsic and extrinsic carrier
concentr'ations, Law of mass action, Position of Fermi level, Electrical conductivity and mobility
and their temperature dependence. Determination of band gap of intrinsic semiconductor, Hall
effect and applications.
Semiconductor Devices: pn-junction: Fabrication technique, Formation of a depletion region,
Energy-ha-nrl- rl-iagram a-ncl- jtrnqli6n ba-rrier voltage, R-ectifier equa-tion. Tunnel diorl-e, Metal oxrrl-e

semiconductor field effecttransistor, Silicon controlled rectifier, Unijunction transistor. 
{,, L*-

REFERENCES:

L. X-ray structure determination, Stout G.H. and fensen L,H,, MacMillan, USA

2. Structttre determination hv X-rav crvstallosranhv. Ladd M.F.C. and Palmer R.A.. Plenrrm

Press, USA

3. Elementary crystallography, Buerger M.|,, Academic Press, London.

4. Solid state physics, Dekker A.f,, Prentice Hall
5. Introduction to solid state physics, Kittel C.,7th Edn., f ohn Wiley, New York
5. Solid state and semlconductor physlcg Mckel.rey j.P., 2nd Edn., Harper and Ro.n, USA

7. Solid state electronic devices, Streetman B,G., 2nd Edn., Prentice-Hall of India, New Delhi
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B. The physics of liquid crystals, De Gennes P,G. and Prost|.,2nd Edn., Clarendon Press,

^-f^-Jv^l ui u

9. Solid state physics, Wahab M.A., Narosa Publishing House, New Delhi
10. Introduction to solids, Azaroff L.V., McGraw-Hill Inc, USA

11. Elements of Solid State Physics [Znd Ed): f.P. Srivastav4 PHI Learning Pvt. Ltd., New
Delhi

12. Solid State Physics An Introduction to Solid State Electronic Devices, Ajay Kumar Saxena,

Macmillan Publishers India Ltd

Chairmano BOS in Physics



SPT 1.4 B: MATERIAL SCIENCE - I (SPECIAL)

Teaehing Hrs per week: 4hrs
Total Hrs:48hrs

UNIT 1
Formation and structure of materials
Introduction to material science, Engineering materials, structure - property relationship.
Review of ionic, covalent and molecular bindings- bond angle, bond length and bond energy,
Lattice energy - fones potential. Closed pack structures, packing efficiency and density of
materials, Crystal morphology, symmetry elements, crystal systems, Point group symmetry-
derivation of point groups, Elementary ideas on space groups, Principles of X-ray powder
diffracticn method, Interprer"eticn cf pcwder photographs and po'+.'der metallurgy,

12 hrs
Unit 2
Crystal imperfections and diffrrsion in solids:
Review of crystalline imperfections, Schottky and Frenkel defects, equilibrium concentrations.
Line imperfections: edge and screw dislocations, Interactions of dislocations. Surface
imperfections: grain boundary, tilt and twin boundaries, Volume imperfections.
Diffusions in solids, Fick's law of diffusion, Solution to Ficks law - error function. Determination
of diffusion coefficients, diffusion couple, Applications based on second law Atomic model of
diffusion- electrical conductivity of ionic crystals,

12 hrs
UNI'I-3
Elastic and plastic behavior of materials
Atomic model of elastic behaviour, the model as a parameter in design, rubber like elasticity, an
elastic behaviour, viscosity behaviour, Fracture of materials, ductile and brittle fracture, ductile
brittle transitio n, p rotection against fracture.
Plastic deformation by slip, the shear strength of perfect and real crvstals, CRSS, the stress to
move a dislocation, work hardening and dynamic recovery. Methods of strengthening
crystalline materials against plastic deformation, strain hardening, gririn refinement solid
solutio n stren gthenin g, precipitation strengthening,

12 hrs
UNIT 4
Phase diagrams and phase transformations
Phase diagrams, the phase rule and ifs applications to binary alloy systems, isomorphous,
eutectic and peritectic - the lever rule. Typical phase diagrams: Cu-Zn, Ag-Pb, Pb-Sn, Fe-C

systems, Heat treatment processes: annealihg hardening and tempering.
Phase transformations, Nucleation and growth: nucleation kinetics, transformations in steel.

Solidification and crystallization: recovery, recrystallization and gain growth. Microstructure:
Single phase materials, Phase distribution precipitates and eutectoid decomposition, Examples

cri rnt-rciiticaLiurus <-rf rnicr.usLr-ucLure.

12 hrs
REFERENCES:

1, Element-s of material science and ensineerins. Lawrence H. Van Vlack Addison Weslev

2. Material science and engineering V. Raghavan, Prentice Hall
3, Nature of chemical Bond, L Pauling,Oxford and IBH

4. An introduction to crystallography, F.C. Phillips, Longman

5. Crystallography applied to solid state physics, Verma and Srivastava, New age

lnternational
6. Introduction to solid Solid state physics, C. Kittel, Wiley Eastern
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7. The structure and properties of Materials vol I- IV- Rose, Shepard and Wulff, John Wiley
9. C^--g JUIIJ

B. Introduction to solids, L. V Azaroff, Mc Graw Hill
9. Foundation of material science and engineering, William F. Smith, Mc Graw Hill

internationa! Editio ns

10, Solid state Physics Source Booh Sybil P Parker (Ed), Mc Graw Hill
11. Solid state phase transformations, V, Raghavan, Prentice hall

Chairman, BOS in Physics



LAB ORAT ORY EXPERIMENTS

CPP 1.5: GENERAT PHYSICS

i, Evaiuation of errors, ieasr square fit
2. To determine the diameter of the rupee coin usingthe methodology of scattering

theory
3, To determine the refractive index of the different glasses

4. Stefan-Boltzmann law of blackbody radiation

5. The shape of the hanging chain

6. Therrnal ccnducti.ri$r Fcrbes noethod.

7 . Verification of Stefan - Boltzmann law by electrical method for a filament bulb.

B. To determine acceleration due to gravity using Atwood's machine

9. To determine the Velocity of lightby observing Jupiter moon

10. Anharmonicity of simple harmonic oscillator

11-, Hysteresis loop [B - H Curve)

12. Variation of surface tension with temperature

13. Determination of principle moments of inertia of a rigid body

14. Determination of acceleration due to gravity by video analysis

15. Study of scattering of LASER light and determination of scattering cross section

fNote: Minimum eight experiments has to be performedJ

CPP 1.6: COMPUTER PROGRAMMING -I
,! r't--^--^* f^- l^+^-*-i--a+i^.- =-€ +€ r!r-r{---^-s !--. 1 D ---.!-.--ti=! !-^-- ^f :-f:--:s^
i, i.fosi&ilh iof aigf,efilriiifrtiijri ui eilerBy ui eiei-Li-uii lri .L-rr PULsrrLrdl tru^ ut rrrrrrrrLs

height
z. Program to determine the wavelength of electron of hydrogen atom

3, Program to determine the integral using trapezoidal method

4. Program to determine the inter planar spacing for the different data of KCL

5, Program to determine the characteristic root equation using least square flt
method

6 Prosran'! to determlne the characteristic root equatlon using Ner.nrton-Ran:rphson

method
7. Program for determine the frequency of optical phonon of NaCl and KCI

structures
8, Program for determine the Laguerue polynomialL"(x) andlLn(x)1z
g. Program for compute the Hermite polynomial H, [xJ and lHr,(x)12

10. Program to estimate the probability density factor [spherical harmonics) using

associate Legendre polynomials for H atom

(Note: Minimum eight experiments have to be performed)



CPP L.7= ELECTRONICS (GENERAI)
t. Stud3r of singlc stagc RC -Couplcd amplificr'

2. Study of Push-pull amplifier

3, Design and study of voltage regulator using Transistor

4. Design and study of Hartley oscillator using Transistor

5, Design and study of Colpitt s oscillator using Transistor

6. Design and study of square wave and sign wave generator using Op-amp

7. Design and study of low pass and high pass filter using Op-amp

B, Study of characteristics ofphotodiode and photo Transistor
9, Construction and study of SR, JK and JK master-slave flip-flops

10, Determination of slew rate and gain-bandwidth product of an Op-Amp

1L. Study of R--2R ladder D/A converter r-rsing 0p-amp

L2, Study of AM modulation and Demodulation

L3, Study of transistorized FM modulator

1,4. Programming on 8085 microprocessor: Addition, Subtraction, Multiplication and

Division
15. To interface seven segment LED display with 8051 microcontroller and display

'HELP'in the seven segment LED display

fNote: Minimum eight experiments have to be performedJ

sPP 1.8 A: CONDENSED MATTER PHYSICS - I (SPECIAI)

1, Drawing Brillouin zones for crystal lattices

2. Exact calculation and Born-Oppeirheiinei approxiniatioir for vil:rations of
diatomic molecules

3, Fermi energy of copper
4. Determination of energy gap of a semiconductor [Thermistor]
5, Characteristics of photo transistor and photodiode

6. To determine the ideality factor, drift current and reverse saturation current of a

seiniconductor- diode

7. Characteristics ofa SCR

L Determination of specific heat of metals

9. To studythe tunnel diode characteristics

10, To study the MOSFET characteristics,

11, To study the UJT characteristics
'J.Z.To determine Boltzmann Constant (k) using I-V characteristics of Si/Ge P-N junction

Diode

13. Determination of thermo-electric power at a certain temperature of a given
+L^**-^^^,,.^l ^LrrEr rrrLJLULrPlE

14. Study of lattice dynamics

(Note: Minimum eight experiments have to be performedJ
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SPP 1.8 B: MATERIAL SCIENCE - I (SPECIAL)

!. Detefnfinaq!nn nf cnrctellite cizp nf TyOt nsnnnrrtiCles by SCheref'S and W-H plOt

methods

2. Determination of optical constants Band gap Energy (Eg) and Refractive index [qJ
using absorbance data of ZnO:Cr3+ Nano particles

Analysis of X-Ray diffraction photograph of KCI

Determination of Rietveld refinement parameters of MgO nanoparticles using
Fullprof suit software
Estimation of cell parameter and bond length of ZnO nanoparticles
Analysis of T,L, glow curve of ZnAlzO+: Eu3*nanoparticles to estimate its trap
parameters

7, Estimation of Band gap Energy (Erl and Refractive index tnl of CuO

nanoparticles prepared via solution combustion route
L Estimation of crystallite size of CdO nanoparticles from W-H and size strain plot

methods

9. Synthesis and estimation of Band gap Energy [Eg] and Refractive index [nJ of
TiOz nanoparticles

10, Judd-Ofelt analysis of YzOa:Dy3* nanoparticles

[Note: Minimum eight experiments have to be performed)

3.

4.

5.

6,

Chairman, BOS in Physics



SEMESTER.II

CPT 2.1: QUANTUM MECHANICS - I
Teaching Hrs per week: 4hrs
'l-afol IJrc. zl-QhrcI Utql rlr Jr Tultt J

UNIT 1
Origin of Quantum Physics: Experimental background, inadequacy of classical physics,
Particle aspect of radiation and wave aspect of particles, Wave particle duality.
Basic postulates: Basic postulates of quantum mechanics; Principle of linear superposition,
Wave packets, Wave functions, probabilistic interpretation and normalization of wave function.
General formalism: Hilbert space and Dirac notation, Operators - Hermitian operators,
observables; Eigen functions, eigenvalues and orthonorrnalization of Eigen functicns,
completeness. probability amplitude and expectation values. Uncertainty principle and
Ehrenfest's theorem

12 hrs
UNIT 2
Wave mechanics: Schrodinger wave equation for free particle in one and three dimensions -
equation subject to forces. Eigen value problems - The potential step, potential barrier and well,
Infinite and finite square well potential, tunneing through a barrier, transmission and reflection
coefficients,; The harmonic oscillator, numerical solution to Schrodinger equation. Wave
function in coordinate and momentum representations.
Hydrogen atom: Particle in spherically symmetric potential, Reduction of two body problem to
a single particle pioblem. eigenvalues and eigenfunctions, Hydrogen like atom, eigenvalues of
energy and eigenfunctions.

12 hrs
UNIT 3
Angular momentum: The orbital angular momentum commutation relations, eigen values and
eigen functions, central potential, separation of variables in the Schrodinger equation, the radial
equation, the hydrogen atom.
General operator algebra of angular momentum operator components, ladder operators, eigen
values and eigen vectors of J2 andrfr, matrix representations of angular momentum operators,
Pauli matrices, addition of angular momentum, Clebsch-Gordan coefficents for the case,

7
Jt=)z=1.

12 hrs
UNIT 4
Time Independent Perturbation Theory: Eigenvalue of energy and eigenfunction in the first
order approximation (the case of a system with non-degenerate energy levels). Application to
anharmonic oscillator and to the ground state of Helium atom.
Time Dependent Perturbaiion Theory: Concept of the iheory, transition from one discrete
level to the other, to a continuum states; Fermi's Golden rule. The harmonic perturbation,
resonance transitions. Semi classical theory of Einstein's A and B coefficients. Interaction of
radiations with a system of atoms, transition dipole moment selection mles.

12 hrs
REFERENCES:

7. Quantum Mechanics, E. Merzbacher,3rd edition, fohn Wiley
? Orranfirnr Marhanicc V K Thanlrannan \A/ilerz F'actarn

r- t v vrr-41:.!9,

3. A Textbook of Quantum Mechanics, P.M. Mathews and K. Venkatesan, TMH

4. Introduction to Quantum Mechanics, R. L. Libofl Pearson Education
5. Principles of Quantum Mechanics, R. Shankar,2nd edition, Plenum US

6. Quantum Mechanics: Theory and Applications, A Ghatak and S Lokanathan, Macmillan
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7. Quantum Mechanics, L, L Schifl 3rd ed, McGraw-Hill
B. Modern Quantum Mechanics, f . J. Sakurai, Addison Wesley
9 Orrantum Mechanics, R- Bransden, C- Ioach ain,?,nd ed- Pearson/Prentice Hhll

10. A Modern Approach to Quantum Mechanics, f. S. Townsend, Znd ed, McGraw Hill
11. Quantum Mechanics C. Cohen-Tannoudji, B.Diu, F. Laloe, [2 vol. set),Wiley Inter science

12, Quantum Physics [3rd ed): S. Gasiorowicz, Wiley India IPJ Ltd., New Delhi
13. Quantum Mechanics [2nd ed): G. Aruldhas, Prentice Hall India Pvt. Ltd. New Delhi
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CPT 2.2 STATISTICAL MECHANICS
Teaching Hrs per week: 4hrs
Total Hrs:48hrs

UNIT T.

Thermodynamics preliminaries: A brief overview of thermodynamics, Maxwell's relations,
specific heats from thermodynamic relations, Thermodynamic description of phase transitions,
Classification of phase transitions: phase diagram, Surface effects in condensation, Condition for
phase equilibrium: Clausius-Clapeyron Equation, Van der Wall's equation of state and its
applicaiioiis, Ii'tevei'sible thernioriynarrrics, Oiisagei-'s recipi'oci$; relaiioir aird iG application to
the Peltier effect and Seebeck effect.

12 hrs
UNIT 2
Classical statistical mechanics: Fundamental postulates, Liouville theorem, Microcanonical
ensemble, Canonical ensemble, Grand canonical ensemble, Entropy of an ideal gas using
microcanonical ensemble , Reduction of Gibbs distribution to Maxwell and Boltzmann
distribution, Gibbs paradox, Sackur-Tetrode formula and resolution of the Gibbs paradox. Law
of the equipartition theorem, mean value and fluctuations, Molecular partition functions:
translational and rotational and vibrational partition functions,

i2 hrs
UNIT 3

Quantum statistical mechanics: Postulates of quantum statistical mechanics, Density matrix,
Liouville theorem in quantum statistical mechanics, Ensembles in quantum mechanics:

Microcanonical ensemble, Canonical ensemble, Grand canonical ensemble, Symmetry of wave
furictioirs, Qiiantum disiribuiioii functions: Bose-Eiiisteiii disiiibuiion, Fermi-Dirac distribution,
Boltzmann limit,

12 hrs
UNIT 4
Applications of quantum statistics: Equation of state of an ideal Fermi gas [derivation not
expected), Application of Fermi-Dirac statistics to the theory of free electrons in metals,

Electronic heat capacity and magnetic susceptibility, Application of Bose statistics to the photon
gas, Derivation of Planck's law, Comments on the rest mass of photons, Thermodynamics of
Black body radiation, Bose-Einstein condensation, Significance of Bose-Einstein condensation,

Helium-l and Helium-ll.
12 hrs

REFERENCES:
7. Agarwal B.K, and Eisner M,, Statistical mechanics, New Age International Publishers
2. Roy S.K.. Thermal physics and statistical mechanics. New Ase International Publishers
3. Huang K., Statistical mechanics, Wiley-Eastern
4. Lauci 8.8., Funciameniais oi staiisticai mechanics, iriew Age international Publishers
5, Schroeder D.V,, An introduction to thermal physics, Pearson Education New Delhi
6. Salinas S.R,A.,lntroduction to statistical physics, Springer
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SPT 2.3 A: CONDENSED MAT'IER PHYSICS -II (SPECIAI)
Teaching Hrs per weeh 4hrs
Total Hrs: 48hrs

UNIT 1
Diamagnetism and Paramagnetism: Origin of permanent magnetic dipoles, Expression for
diamagnetic susceptibility, Quantum theory of Paramagnetism.

Ferromaqnetism : Review of Weiss theorv of ferromaonetism, Orrantrm theorv of
ferromagnetism, Origin of internal molecular field and exchange interaction, Ferromagnetic
Curie temperature, Origin of ferromagnetic domains, anisotropy energy, Bloch wall, Coercive

force and hysteresis.

Anti-ferromagnetism: Characteristic property of anti-ferromagnetic substance, Neutron
diffractlon experlnrent, T.lrc sub-lattice nodel nrolecular fielrl thonrrr nf anti-forrnmarnoricm

Neel temperature,

12 hrs
UNIT 2
Magnetic Resonance : Basic principles of paramagnetic resonance, Spin-spin and spin-lattice
relavation, S',rsceptibility in a.c. nnagnetic field: po.ner absorptlon, Equations of Bloch, Steady

state solutions, Determination of g-factor, line width and spin -lattice relaxation time,
Paramagnetic resonance and nuclear magnetic resonance, Effect of crystal field on energy levels
of magnetic ions [qualitative), Spin- Hamiltonian,Zero field splitting.

12 hrs
UNIT 3
Dielectrics : Review of basic formulae, dielectric constant and polarizability, Local field,
Clausius-Mossotti relation, Polarization catastrophe. Sources of polarizability, Dipolar
polarizability: dipolar dispersion, Debye's equations, Dielectric loss, dipolar polarization in
solids, Dielectric relaxation, Ionic polarizability, Electronic polarizability: classical treatment
quantusr theory, Inter band transitions in so!!d*.

12 hrs
UNIT 4
Ferroelectrics : General properties of ferroelectrics, Classification and properties of
representative ferroelectric crystals, Dipole theory of ferroelectricity, Dielectric constant near

Curie tempera-tllre, Microscopic sor-lrce.of ferroelecticity, L;'ct-da-ne -Sa-chs-Teller rela.fjon anrl-

its implications, Thermodynamics of ferroelectric phase transition, Ferrroelectric domains,

Piezoelectricity and its applications.

12 hrs
REFERENCES:

4 'TtL^ Dl^.,^i-^l n-i--i*l^- ^f n,l^-*^+i^* . A LI It/T^*.-:-L I^1,.- lA/il^,, g- ^^-^ I\I^,", \,/^-I.r. rrr9rrryJrrqrrrruLrPrgJUrrua6rrgLrJrrl .d.rrrtrlulrrJrrttvrrrr vyrrgJrwJvrrD, lrevf rurA

2. Solid State Physics : A, f, Dekker, Macmillan India Ltd., Bangalore

3. Introduction to Solid State Physics : Sth Edn C. Kittel, Wiley Eastern Ltd., Bangalore

+. Elementary Solid State Physlcs : M. A. Umar, Aclclison-wesley PW. Ltcl., New Uelhi
5. Introduction to Magnetic Resonance: A. Carrington and A. D. Mclachlan, Harper & Row,

NewYork
6. Elements of Solid State Physics [2nd Ed): f.P. Srivastava, PHI Learning Pvt. Ltd., New

Delhi
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spr 2.3.8 MATERIAL SCTENCE -II (SPECIAL)
Teaching Hrs per week 4hrs
t'otai lirs; 48hrs

UNIT 1
Metals: Review of fiee electron theory and Fermi distribution function, Structure and types of
metals, Electronic properties of metals, Electrical and thermal conductivity, Wiedemann- Franz
law, Temperature and impurity effects, Heat capacity of metals, Debye's model of spebific heat
Contribution of free electrons to heat capacity, Dispersion relation, Acoustic and optical modes,
Thermal expansion, Anharmonic interactions, Galvanomagnetic effects in metals.
Alloys: Solid solutions, -sub-stitutional and inter-stitia-1, Hume Rothery rules, Super lattice, long
range order theory Diffusion in alloys, Darkens equation, Some special alloys: ferrous and
nonferrous, super alloys,

12 hrs
UNIT 2
Semiconductors and Superconductors :

Semiconductors: Review of band theory of solids, direct and indirect band gaps, charge carrier
in intrinsic semiconductor. Extrinsic semiconductor, effect of doping and mobility of charge
carriers, Methods of doping: alloying, diffusion and ion implantation. Preparation of
semiconductor single crystals.
Superconductivity: Superconducting tunneling phenomena. AC and DC fosephson effect.
Applications: Superconducting magnets, super density svritclres, SQUID, HTS sr+perconductors,
materials preparation and structure.

12 hrs
UNIT 3
Dielectrics and Ferroelectrics
Dielectrics: Review of dielectric polarization, internal field and macroscopic field, The Complex
dielectric constant dielectric losses and relaxation time, Debye equations, Theory of electronic
polarization and optical absorption, Dielectric function, LST Relationship, dielectric breakdown,
General applications of dielectric materials, Ferroelectrics Piezoelectric, pyroelectric and
ferroelectric materials, transducer and detector applications, Classification of ferroelectrics.
Ferro electricity in KDP and barium titanate, order-disorder and displacement theories.
'T'lr armar{r rn c m inc nf farvnol mf rin nlr cca f r+n cif i an cr rilr rrrvuJrrqrrrrvr vr rer r vvrvlrr rL yrrqrv ur qrrrrLrvrrJ. 

12 hrs

UNIT 4
Magnetic Materials and Magnetic Resonance:
Magnetic Materials: Review of dia, para and ferro- ma netic materials, Spontaneous
Magnetization, temperature dependence, gyromagnetic experiments. Origin of Ferromagnetic
domains, Anisotropy of magnetostriction and Bloch wait energies. Antiferromagnetic and
ferrimagnetism- Sublattice model, Neel's theory. Neutron Diffraction in magnetic structure
analysis, Hard and soft magnetic materials- areas of Their application,
Magnetic Resonance: Elements of theory of nuclear magnetic resonance (NMR)-rate of energy
absorption- spin lattice and spin-spin relaxation- Bloch equations, Principles of ESR, NOR and
Lt^--L^.,-- r^-l--i-.-^^ &=*i-l ^-^^- ^f ^'.-li^^r:^-lvlt ss|-r.fuvl LELlllllLluts, LyPrLdI <flcts ul dPPrlLdLrUlr 

LZ hfS

REFERENCES:

T. Introduction to Properties of Materials, D. Rosenthal and R M Asirnov, East West
2. Elements of Materials Science and Engineering, L H Van Vlack, Addison Wesley
3. Introduction to soliel sta-te Physics, C. KitfJe, Wiley Ea-stern

4. Solid State Physics, A. J, Dekker, Mc Milan India
5. Introduction to solids, LY Azaroff, Mc Graw Hill
6. Electrt-rnic Materials, S, Murak, Academic Press I
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7. Sunercondtrctivitv and Sunerconductins Materials, A- V. Narlikar and S. N. Ekhote. South

Asian Publications
B. Semiconductor Physics, P S Kireev, Mir Publishers
9. Solid State and semiconductor Physics, fohn Mckelvey, Harper and Low
10. Modern Magnetism, L F Batet Cambridge University Press

1 1 . Electronic Pronerties of Materials, Rolf E. Htrmmel, Snrinser lart

12. Physics of dielectric Materials, B. Tareev, Mir Publishers
13. Magnetic Resonance- C P Slichter, Harper and Row

14. NQR Spectroscopy, SSP Suppl. I T P Das and E. L, Hahn, Academic Press

15. Mossbauer Effect and its Applications, V G Bhide, Tata McGraw Hill
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QET 2.4: MODERN PHYSICS
'T'aaalria- IIrn nax rrvaalz. :l-Lncr LqlrrrrrS rrr J PLr ta LLifu -ltr J

Total Hrs;48hrs
UNIT 1
P!:rr'!:hlr!.-' E!:rrtioti<r+. I-{=trrro cf Rleclrho4l1r q4arfrrrm /-lcccincl ra'lictinn larryc o^J fhoirq^ri, uru--ilqi i qUiqLiVii iGli- qiiU LiiCii

limitations, Planck's radiation law and quantum hypothesis.
The Photoelectric Effect Experimental arrangement of the Photoelectric Effec! Laws of
Photoelectric Effect Einstein Photoelectric Equation.

X-Rays: Nature and production of X-rays, Bragg law, Bragg X-ray crystal spectrometer,
Tire Curnpiun Effeui: X-ray Corupluir scaiiei'iii$ ifurrr aii eiecti'ou, Experirrierrlai sei,up iur
Compton scattering.

12 hrs
UNIT 2
Atomic Structure: Hydrogen spectrum, Bohr model, Experimental measurement of the
D.,ll-^-- -- anlqns E----L IJ-.& -",-^-ia6h$r\Juusr6 LvrrJqllL, I lqttLA rl9tLZ s^l,sltllrsllL.

Matter Waves: The de Broglie wavelength and its relation with the Bohr model, Davisson-
Germer experiment Heisenberg Uncertainty principle, Momentum-position and Energy-time
relations.

Quantum Physics: Idea of wave function and probability, One-dimensional Schrodinger wave
eqiiaiioii aiid its appiicatioir to iire paiiiiie iii a 'DoX aiid iiydi,ogeil itt-riir, EiireigieS and W'aVE

functions.

12 hrs
UNIT 3
Molecular Structure: Bonding mechanisms: Ionic bonds, Covalent bonds, Hydrogen bond and
!I-+ .'l-.- lAh4!- Leq"!: !\{-!--!!!+- lri\..4ii+s +-:l g+rcr'i+F -...-r+e4 f,{-I*-^,.t^* ^-LiEl=-- LI-J**-v dll uEl vv a4rr uurruD, lvrulELural vlul dLlull qrru i uiilLiuir JPuuLi"ii, iviuieuiiiai' iiruiuiis; iiJiiriiB€n

molecular ion and molecule.

Solid State Physics: Ionic solids, covalent solids, metallic solids, molecular crystals, amorphous
solids, Classical models of electrical and heat conductivities in solids, Ohm's Law, Wiedemann-
Franz law.

Lasets: Absoi.piiuir, Sijoiitaiieoiis iird Stliriuia'reii eiirissioiis, Foprriatioir iiwe'iSftJn, FuiirPiiig
techniques, Laser action, Ruby Laser.

t2 hrs
UNIT 4
Magnetism: Magnetic moment Hysteresis and Magnetization, Magnetic matelials: Diamagnetic,

+;- -*,J f^-*s-*- -+i^ *-+^-:^l-
Pqr qrrrqE,rrrLlL qrlu rur r vrrrqEllsLlL lllclL!l tqtJ,

Nuclear Structure: Nuclear properties: Charge, Mass, Size and Structure, Nuclear spin and
magnetic moment Nuclear Magnetic Resonance [NMR) phenomenon, Binding energy and
nuclear forces, Liquid drop model, Radioactivity: Decay constant, Half-life.
Theory of Relativity: Michelson-Morely experimenf Postulates of special theory of Relativity,
Tiiiie diiatiuir, Leirgiii foiitiiafriuii, Siiiiiiitaiieity of uveiriS, ivii55-eiigigir equivaleiice.

12 hrs
REFERENCES:

L Modern Physics [2nd EdJ Serway, Moses and Moyer, Saunders College Publishing

2. Fundamentals of Physics extended with Modern Physics [4th Ed) Hatliday, Resnick and
ItI^ll-^- I..L- r/tI:I.--.
vv <lll\El, ,urrtr Yv ugy

3. Concepts of Modern Physics by Arthur Beiser, Mcgraw- Hill Higher education
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tAB ORATORY EXPERIMENTS

CPP 2.5: MODERN PHYSICS - I
1 a^i- .n^^^. r,l^^ ^f --^L^Li]i+,, --.1 ^+^+i-+i^-a, uuttt I vJJ. tuuq vr Pr vuqurrrLJ qrrq JLqLTJLTUJ

2. Young's double slit experiment by Laser

3. Diffraction of laser light - single slit
4. Diiiraction uiiaser iight - diilraclion grating
5, Quantum particle in a 1-D box
6. Quantum particle in a harmonic trap
7. Rydberg constant (ChartJ

L Determination of absorption co-efficient of a solution
9. Study of photovoltaic cell [Solar cell) Characteristics

10, Photoconductor (LDR) characteristics: Determination of material constant, dark
resistance and saturation resistance

11, Study of LASER diode characteristics
.t 1 IT-.+..-.-.**r.- 4-----^-.1- -..-:--.-.-:---LL, ttdt Lllldllll 5 rrJr lrrtrld. usrrrE, Pr rsrrr sPgLLr ullttrLtrr

L3. Faraday effect in a solid or liquid
(Note: Minimum eight experiments have to be performed)

CPP 2.6= COMPUTER PROGRAMMING-II

t. Write a C program to find root for the given equation using bisection method

2. Write a C program to obtain soiution oi diiTerentiai equation using Euier's

method

3. Write a C program to obtain solution of differential equation using Runge kutta
4th order method

4. Write a C program to find the characteristic root [or) Eigen values of the given

matrix

5, Write a C program to non-linear curve fitting a straight line

6. Write a C program to find the value of integral using Simpson's 1/3ra rule

7. Write a C program to find the value of integral using Simpson's 3/8ttt rule
a \A/rita c /- nrncrcm in nlrfcin cnlrrfian nf Aiffononficl onrrcfinn rrcina Drrnoa lzrrtfc

Znd order method

9. Write a C program to solve system of linear and non-homogenous equation using
Gauss elimination method

10. Wrlte a. C program to fincl- the non-linear first olrJcr nrrfial rlifferenfial pnrratinn

usingJacobi method
(Note: Minimum eight experiments have to be performed)
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SPP 2.7A: CONDENSED MATTER PHYSICS-I (SPECIAI)
1 f\nrar..i^-tsi^- ^f +*^--^t'.* .l^^-^.{-^- .J -I^^*;^l - r^.-r-.^l ^f - f* tr^=*iL UVLgltttlllqLtvtt vl lvrrrPvtqLulv qvPwrrqvtrvL vI vlIvIIIlLql PvL9rrLIql 9r d riLL l ui liri

gas in one, two and three dimensions
?. Determination of temperature dependence of chemical potential of a free Bose

gas in one, two and three dimensions
3, Determination of dielectric constant of a material
4, Magnetic Hysteresis

5, Paramagnetic susceptibility by Gouy's balance method
6. Determination of paramagnetic susceptibility of a given saltby Quincke's method
7. Verification of Curie-Weiss law for the electrical susceptibility of a ferroelectric

material
8, Determination of Hall coefficients and estimation of charge carrier concentration
9. Determination of specific heat of metals

10. Determinaiion oiCiii-ie iemperafr.ire of a ferroi'rragnetic

11, Dielectric constant of non-polar liquids (benzene)

tZ.To determine the thermal conductivity of given dielectric material using Lee's

Disc Method

13. Diamagnetic susceptibility of water molecule

14. Determination of Debye temperature of Lead Or Tin
L5. Temperature dependence of Susceptibility of a Paramagnetic substance

fNote: Minimum eight experiments have to be performed)

SPP 2.78: MATERIAT SCIENCE-II (SPECIAI)
7. Determination of optical constants q and K using the transmission data of ZBV

thin filrn
2. Determination of crystallite size of MgO nanoparticles using different W-H plot

methods
3, Determination of Rietveld refinement parameters of CuO:Zn nanoparticles using

. Fullprof suit software
4. Determination of optical constants r1 and K using the transmission data of VZP

thin film
5, Synthesis anci estimation of Band gap Energy [EgJ and Reiractive inciex [nJ of ZnO

nanoparticles
6. Determination of crystallite size of MgO nanoparticles synthesized using

different fuels

7. Slmthesis and estimation of Band gap Energy (EgJ and Refractive index hl of NiO
nanoparticles

8. Analysis of T,L. glow curve of CaZrOe:Sm3+ nanoparticles to estimate its trap
parameters,

9. Synthesis and estimation of Band gap Energy [ErJ and Refractive index (n) of
CuO nanoparticles.

10, Judd-Ofelt analysis of MoO::Eu3* nanoparticles.

[Note: Minimum eight experiments have to be performed)
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OEP 2.B: MODERN PHYSICS
{ A*.^l--^:- ^4 n --^^^* c.^^ ^f I\I *^^l^^..I^L. frtldtyJIJ uI r\dlII6tIr JPgr/Lt Llllr LrI I\z IIMrrr.Lrrt'

2. Analysis of Rotational -Vibrational Spectrum

3, Wavelength of Laser

4, Stefan-B oltzmann's Law fElectrical method)
5, Stellar Spectra

6. Determination of Rydberg's Constant

7. Determination of Planck's Constant
R Phntnplpr-tric Rffpr-t

9. Refractive Index of glass

10. Experiments with LEDs

11-, Verification Inverse Square Law by Gamma Radiation
12, Michelson Morley experiment
13, Study of LDR Characteristics
L4. Determination cell parameters for aX-ray powder diffractogram
15, Measurement of diameter of human hair and a wire using Laser

[Note: Minimum eight experiments have to be performed)
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SEMESTER.III

CPT 3.1: QUANTUM MECHANICS -II
Teachrng Hrs per week: 4hrs
Total Hr-s:48hrs

UNIT 1
Linear Vector Algebra: Linear Vectors space, Orthonormality, linear independence. 0perators.
Eigenvalues, eigenvectors; Hermitian, Unitary and Projection operators. Bra and Ket notation
for vectors. The elements of representation theory. Idea of Measurements, Observables and
generalized uncertainty relation. Coordinate and momentum representations. Quantum Poisson
Bracket. Quantum Dynamics: Schrridinger and Heisenberg pictures; Interaction picture; the
Heisenbergequation of motion. Lr=near harmonic oscilhtor prablem by mafriv- metb+d.

12 hrs
UNIT 2
Elastic Scattering: Differential and total cross section, phase analysis. Significance of the partial
waves and phase shifts, S wave scattering from a square well potential. The Born
approximation, derivation of the expression for differential scattering cross section, condition
for validity of the approximation: application to square well potential and screened coulomb
potential,

12 hrs
UNIT 3
Approximation Methods: First order stationary perturbation theory for a degenerate case; the
seeular equation; applications: particle in an infirritely deep poterrtial i,veil subject to peiturbing
potential and, Stark effect in hydrogen atom; Second order perturbation theory and its
application to a linear harmonic oscillator subject to a potential. W.K.B. approximation:
Connection formulas; application to a potential well and alpha decay. The Variation method and
its application to the ground state of hydrogen atom and helium atom,

12 hrs
UNIT 4
Relativistic Quantum Mechanics: Klein-Gordon equation. Dirac's relativistic equation for a
free particle: commutation relations and matrices for a and F; free particle solutions;
probability charge and current densities; positive and negative energy states; the spin of the
Dirac particle. Dirac equation in electromagnetic potentials and magnetic moment. Dirac
equatiop for a centrai fieid; tire hydr<lgen atoln: cnergy ievels and fine structure [without
derivation). 12 hrs

REFERENCES:
1, Quantum Mechanics [2nd EditionJ : L. I. Schifl McGraw - Hill Co, NewYork
2. Introduction to Quantum mechanics, David !. Griffiths.2nd Edition, Parson Education
3. Quantum Mechanics [Vol. I) : A. Messiah, North Holland Pub Co, Amsterdam
4. Quantum mechanics, V,K Thankappan, Znci Edition, New Age lnternational (PJ Limited,

Publishers

Quantum Mechanics - Theory and Applications [3rd Edition): A. Ghatak and

S. Lokanathan, MacMillan India Ltd. New Delhi

Relativistic Quantum mechanics and Relativistic Quantum fields, J.D. Bjorken and S.D.

Drell, McCraw-Hill, New York
7. The Principles of Quantum Mechanics [4th Edition) : P.A.M. Dirac, Oxford University

Press, NewYork
B. Quantum Mechanics : E. Merzbacher,, John Wiley, NewYork
9. Applied Quantum Mechanics: A.F.f Levi, eambridge University Press

5.

6
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CPT 3.2 NUCLEAR PHYSICS

Teaehing Hrs per week:4hrs
Total Hrs: 48hrs

UNIT 1
Interaction of charged particles: Energy loss of heavy charged particles in matter, Bethe-
Bloch forrnula, Energy Ioss of fast electrons, Bremstrah!':ng-
Interaction of gamma rays: Photo electric, Compton, and pair production processes. Gamma
ray attenuation: attenuation coefficients, absorber, mass thickness, cross sections,
Nuclear reactions: Cross section for a nuclear reaction, Differential cross section, Q-value
of a reaction, Threshold energy, Direct and compound nuclear mechanisms, BohrJs
independence hypothesis and experimental verification.
Nuclear llssion: Hnergy released in fission, Neutron cycle in a thermal reactor, l-our lactor
formula,

12 hrs
UNIT 2
Nuclear forces: Characteristics of nuclear forces, short range, saturation, Charge independence
on.l ovnhonra nharrn+a*icfinc Crnrrn.l cfc{-a nf rlarrfarnn D6l6+i^h Lral-rrraan ll"o ronna onrl +l"o

!^ reLres, vrr, r\eruLrv

depth of the potential using square well potential, Yukawa's theory of nuclear forces [qualitative
only).
Nuclear detectors: Scintillation detectors- Nal[Tl), Plastic scintillation, Scintillation
spectrometer.
Semiconductor detectors: Surface barrier detectors, Li ion drift detectors, Relation between
applied voltage and the depletion region in junction detectors, Counter telescopes, Particle
identification, Position sensitive detector.

12 hrs
UNIT 3
Nuclear models:
I i^".:.J l---- *-^l^1, ci^--: ^---i--:^^I t.-^^^ f^-*,-l^ c+^I-rl:L- ^f *,,^l^r ^-^:*^! l--+- J^-^-- *-^^Liquru uI uy rltuuct, Jcltll-slllPrt lLaI IIIqJJ lur Itura, JuurttLJr ur lluLrsl a6arrrJL uELq ugLqJ, rlIqJJ

parabola.
Fermi gas model: Kinetic energy for the ground state, asymmetry energy.
Shell model: evidence for magic numbers, prediction of energy levels in an infinite square well
potential, spin orbit interaction, prediction of ground state spin parity and magnetic moment of
odd nuclei, Schmidt limit.
Nuclear decay:
Beta decay: Fermi's theory of beta decay, Curie plots and ft values, selection rules,
Gamma decay: Multi polarity of gamma rays, selection rules, internal conversion [qualitative
onlyJ.

12 hrs
UI.JIT +
Elementary particle physics: Types of interactions between elementary particles, Hadrons
and Leptons, Detection of neutrinos.
Symmetries and conservation laws: Conservation of energy, momentum, angular momentum,
charge and isospin, Parity symmetry, violation of parity in week interactions, Lepton number
conservation, Lepton family and three generations of neutrinos, Conjugation symmetry, CP

violation in week interactions.
Strange particles: Conservation of strangeness in strong interactions, Baryon number
conservation, Gell-Mann Nishijima formula, Eight fold way fqualitative only), Quark model,

Quark content of baryons and mesons, Color degree of freedom, standard model [qualitative
only).

'l ? lrnc
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REFERENCES:
!. lntroduction to Nuclear Physics H, Enge, Addison Wesley
2. Atomic and Nuclear Physics, S, N. Goshal, Vol II, S. Chand Publishing
3. Introductory Nuclear Physics Kenneth S. Krane, fohn Wiely and Sons

4" The Atonale Nuclease Evans R, D., Tata- Mc, Graw hill
5. Nuclear Physics, R R Roy and Nigam, Wiley-eastern Ltd
6. Nuclear physics an introduction, S. B. Patel, New age international [P) limited
7. Radiation Detection and Measurements, G.F. Knoll, 3rd edition, fohn Wiely and sons

B. Nuclear Radiation Detectors, S, S. Kapoor and V,S Ramamurthy, Wiley and sons.

Introduction to High Energr Physics D. H. Perking Addison Wesley, London
9. Introduction to Elementary Particles, D, Griffiths, john Wiley
10. Nuclear Interactions, S.de Benedetti, )ohn Wiley, New York
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SPT 3.3 A: CONDENSED MATTER PHYSICS -III (Special)
Teachlng Hrs per week:4hr:s
Total Hrs: 48hrs

UNI'T 1
Superconductivityr Properties of superconductors, Experimental survey: Persistent current
Effect of magnetic field, Meissner effect, Type I and Type ll superconductors, Thermodynamics
of superconducting transition, Entropy, Specific heat London equations: London penetration
depth, Flux quantization, Superconductivity at high frequencies, BCS theory of
superconductivitv: Gap in the energSr snectrum of conduction electrons in a sunerconductor,
Electron pair formation, Behaviour in an external electric field, fosephson junction and

f osephson effect Applications superconductivity: Cryotron switches, SQUIDS.

12 hrs
UNIT 2
Disordered systems: Point defects, Classification, Shallow and deep impurity states in
semiconductors, Localized Iattice vibrational states in solids, Vacancies, interstitials in ionic
crystals, Colour centres in ionic crystals: Types of Colour centres, Methods of production,
Characteristic absorption bands, Properties of Colour centres and Applications, Imperfections in
crystals, Mechanism of plastic deformation in solids, Stress and strain fields of screw and edge
dislocations, Elastic energy of dislocations. Photoconductivity, Luminescence.

t2 hrs
UNIT 3
Disorder in Condensed Matter : Introduction, Short range order and long range order,
Ordered lattice, Disordered lattice; Compositional. Disorder, Topological disorder, Magnetic
disorder, Localized states, Anderson Model, Density of states, Concept of glass, Glass transition
temperature, Atomic correlation function, Structural description of glasses and liquids,
Amorphous semiconductors: Ciassification, Banci strucure, Eiecronic coneiuction, Opticai
absorption, Switching, Transport in disordered lattices, Transport in extended states, Fixed
range and variable range hopping Conductivity in impurity bands.

12 hrs
UNIT 4
Films and Surfaces : Metlods of preparatJon: Thermal e.-'aporation, Spr11t-s1ing: DC,AC, dlode,
triode, magneton, ion beam sputtering, Laser and electron beam evaporation technique,
Chemical vapour deposition, Characterization: 0ptical methods of film thickness determination:
Fizeau fringes- FECO Method, Mechanical techniques: Stylus method, weight measurement and
crystal oscillators. Structural characterization: Scanning electron microscopy, Transmission
Electron microscopy and Atomic Fofce Microscopy, Mechanical properties: Internal stress and
strain analysis, Llectrlcal properties of thin tilms, Measurement of resistivity by lour trobe
method, Thin film resistors, Magnetic properties, Film size effect on MS- films for memory
devices.

12 hrs
REFERENCES:

4 C^lil C+^+^ TlL..-i-^ /l I n^1,1.^- r/I^Ittitl^* I-,Ji^ I +.Jr. Jurru JLdLG r IIJDTLJ, d. J, V9\49I, Irr9IrIIIIqIr rlrqtq LlU

2. Luminescence of Solids, D, R. Vij, Plenum Press
a rI l:-I- --f,:--- LI I \lt I I n llt lr__--_:ll_-- 

^_ 
f,r----\t---I-J, Erelrretllitly ulsruuitLlurr Lileury, ,. vveer LrIra{II atrru ,.Ir. vveel Lnldtr, lvla{urrrlrritrr LU,, l{sw rurIt'

4. Crystallography Applied to Solid State Physics, Verma and Srivasthava, New age

I nternational publishers
5, Introduction to Solid State Physics, C. Kittel, f ohn Wiley and Sons

6. Principles of the Solid State by H.V. Keer, NewAge International Publishers
't. Electronic Processes in Non-Crystalline Materials. N. l'. Mott and E. A, Davrs, Uxlord

University Press
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B. Thin Film phenomenon, K.L. Chopr4 McGraw Hill Book Company

9. Introduction to solid state theory, Otfried Madelung, Springer series

10, Introduction to Solid State Physics, Arun Kumar, PHI Learning Private Limited
11. Solid State Physics: An Introduction to Solid State Electronic Devices, Ajay Kumar

Saxena, Macmillan Publishers India Ltd
12. Elementary Solid State Physics: Principles and Applications, Ali Omar, Pearson

Education,Inc
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SPT 3.3 B: MATERIAL SCIENCE-III (SPECIAI)
Teaching Hrs per week: 4hrs
Total Hrs: 48hrs

UNIT 1
Elements of Polymer Science: Monomers, Polymers, Classification of polymers, Synthesis of
polymers, Chain polymerization, Step polymerization, Industrial polymerization methods.
Average molecular weight viscosit5r, size of polymer molecule. Microstrucfure of polymers:
chemical, geometric, random alternating, block and graft polymers, stereo regular polymers.
Phase transition, polymer melting and glass transition, polymer crystallinity, degree of
crystallinity, crystallization and stereo isomerism. Processing of Plastic Materials: compression,
injection blow, extrusion, spinning,

12 hrs
UNIT 2
Ceramics: Ceramics and their structure, Silicate structure, Preparation, forming and thermal
treatments, Classification of ceramics: traditional and engineering, Dielectric, ferroelectric and
piezoelectric properties of ceramics with specific examples, Ceramic magnets, Mechanical
properties: strength, toughness, fatigue failure, abrasion. Basic refractory materials.
Glasses: Preparation and structure, Types of glasses- borates silicate, oxide, metallic and
semiconducting glasses; tempered glass and chemically strengthened glass.

12 hrs
UNIT 3
Composite Materials: General Introduction, Matrix materials, polymer, metals, ceramics,
Reinforcing materials, fibres, particles. Concrete: concrete making materials, structure,
composition, properties and applications. Polymer-concrete composites, fabrication, structure,
interface, properties, applications of polymer matrix composites, metal matrix composites,
ceramic matrix composites and carbon fibre composites, wood-plastic composites, dispersion
strengthened. Particle reinforced fibre and laminate reinforced composites with fabrication,
interface, properties and applications.

12 hrs
UNIT 4
Testing of Materials: Mechanical Testing - Universal Testing Machine, Hardness: Brinell, Vicker
and Rockwell, impact testing and fatigue Testing. Optical Microscopy: Metallurgical
Microscopes, sample preparation and grain size measurements. Electron microscopy:
Transmission microscopy ITEMJ, Scanning microscopy [SEM), principle, sample preparation
techniques and applications. Non-destructive testing: Ultrasonic Testing, X-ray radiography,
Neutron radiography.

12 hrs
REFERENCES:

L Textbook of Polymer Science, Fred. W. Bilhneyer, fohn Wiley & Sons, Inc.

2. Polymer Science, V.R. Gowariker, N. V. Vistrwanathan, fayadev Shreedhar,

Wiley Eastern

3. Electronic properties of Materials, Rolf E. Hummel, Springer Verlag
4. Foundations of Materials Science and Engineering, William F. Smith, McGraw

Hill international Editions
5. Elements of Materials Science and Engineering, Lawrence H. Van Vlack,

Addison Wesley

6, Introduction to Ceramics, W D Kingery, H K Bower and U R Uhlman, John Wiley
7. Ultrasonics, B. Carlin, Mc. Graw Hill
B. Principles of Neutron Radiography, N D Tyufyakav and A S Shtan , Amerind

Publishers
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9. Applied X-rays, George L Clark, Mc. Graw Hill
10. Testing of Metallic Materials, A V K Suryanarayan , Prentice Hall India
11. Physical Metallurgy: Part I, R W Cahn and P Haasen [Ed), North Holland
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OET 3.4: NANOSCIENCE AND NANOTECHNOTOGY
Teaching Hrs per week 4hrs
Total Hrs:48hrs

UNIT 1
Nanoscience and Nanotechnology: Definitions, Uniqueness of the nanoscale, Nanoscience in
nature - Naturally Occurring nanomaterials, Historical perspective, Nanomaterials,
Nanoparticles, Nanowires and Nanotubes, Nanolayers/Nanocoatings, Nanoporous materials,
Properties of nanomaterials, Significance of Nanoscience, Commercial Applications. Potential
health hazards and environmental risks.

12 hrs
UNIT 2
Synthesis of nanomaterials: Bottom-Up and Top-Down approach with examples, Chemical

precipitation method, Sol-gel method, Chemical reduction, Physical methods: ball milling melt
mixing, RF sputtering, Physical Vapour deposition, Chemical vapour deposition, Molecular beam

epitax/, Chemical methods: colloidal synthesis and capping of nanoparticles.

12 hrs
UNIT 3
Characterization techniques: Microscopic
techniques: XRD, EXAFS, neutron diffraction,
Photoluminescence,

12 hrs
UNIT 4
Properties of nanomaterials: Classification: metals, semi-conductors, insulators, Band

structures, Mechanical properties, Electrical properties: mobility, resistivity, Hall effect
Magnetoresistance, Optical properties: optical absorption and transmission,
Photoluminescence.

12 hrs
REFERENCES:

1. Nanotechnology: Principles and practices, S. K Kulkarni, Capital Publ, Co., New Delhi
2. Nanocrystals : Synthesis, Properties and ApplicationE C. N. R. Rao, P. fohn Thomas and

G.U. Kulkarni, Springer series in Materials Science 95, Springer Verlag, Berlin,
Heidelburg

1. Quantum Mechanics - Vol 1& 2, Cohen, Tannoudji, Wiley-VCH, Verlag
2. The Physics and Chemistry of iolids, Stephen Elliot & S.R. Elliot Wiley India Pvt. Ltd
3. Solid State Physics, A.f , Dekker, Macmillan Press Ltd
4. Introduction to Nanotechnology- Charles P.Poole |r and Franks J. Owens, fohn Wiley &

Sons

5, Electronic Transport in macroscopic systems, Supriyo Datta, Cambridge University
Press

6. Nanotubes and Naowires, CNR Rao and A Govindaraj, RCS Publishing
7. Encyclopedia of Nanotechnology- Hari singh Nalwa, American Scientific Publishers
B, Essentials in Nanoscience and Nanotechnology, Narendra Kumar, Sunita Kumbhat John

Wiley and Sons

methods: SEM, TEM, STM, AFM, Diffraction
Spectroscopes: UV-visible, IR absorption, FTIR,
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LAB ORATORY EXPERI MENTS

CPP 3.5: MODERN PHYSICS-II
1. Variational ground state of a particle in Physics

2. Determination of thickness of mica sheet by Edser Butler method
3. Balmer Series: Determination of Rydberg's Constant

4, Refractive index of liquids using LASER

5. Verification of WKB approximation for harmonic oscillator
6. Reflection and transmission grating
7, Planck's constant fSpectrometerJ
8. Determination of efmfor electrons

9. Photo-electric effect: photo current versus intensity and wavelength of light;
maximum energy of photo-electrons versus frequency of light

10. Helmholtz coil and eddy currents
11, Specific heat capacity of graphite and its variation with temperature
12, Thermal and electrical conductivities of copper to determine the Lorentz number

L3. To determine the ionization potential of mercury used inside a thyratron
tube

14, Velocity of sound in air by CRO method

[Note: Minimum eight experiments have to be performed)

CPP 3.6: NUCLEAR PHYSTCS

1. Simulation of nuclear decay by rolling Dice

2, Study of beta particle range and maximum energy [Feather analysis)

3, Study of nuclear counting Statistics

4. Inverse square law: gamma rays

5, Back scattering of gamma particles
6, Estimation of efficiency of the GM detector for

aJ. Gamma Source and

b), Beta Source,

7. Study of Cs-137spectrum and calculation FWHM and resolution for the given
scintillation detector

L Activity of gamma emitter (relative method and absoluteJ

9. Study of gamma rayinteraction with sodium iodide [Nal) crystal
10, Cockcroft and Walton's voltage multiplier
11. Attenuation of gamma rays and half value thickness of the absorber
12. Coincidence and anticoincidence Circuit
13. Comparator and discriminator circuits
14. Rest mass of electron using gamma ray spectrometer
15. Schmidt trigger circuit using IC-555

16. Two stage RC coupled amplifier

fNote: Minimum eight experiments have to be performed)
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SPP 3.7A: CONDENSED MATTER PHYSICS -III (SPECIAI)
1,, Determination of q, n, b by hyperbolic fringes method

2, Determination of q, n, b by elliptical fringes method

3, Determination of the thickness of a given transparent plate with the help of

Jamin's Interferometer
4. ComputationofdensityofstatesintightbindingmodelforL,2and3-Dlattices,
5, Computational verification of the validity of local density approximation for a

harmonically trappe d gas,

6. Temperature coefficientof resistance of copper

7. Dipole moment of an organic molecule

L lnvestigation of the conductivitybehaviour of NaCl and determination of the

activation energy for Ionic conduction

9. Resistivity measurement of a thin film by four probe method
L0. Determination of magnetoresistance of the material
11, To study the thermoluminescence of F-centres in Alkali halides crystals

12, Using laser beam to measure the thickness of thin film
L3, Determination of k/e using a transistor
14. To measure the resistivity of an insulating material as function of temperature

and hence to find the activation energy for conduction

[Note: Minimum eight experiments have to be performed)

SPP 3.7B: MATERIAL SCIENCE-III (SPECIAL)

L Analysis of T,L. glow curve of SrzSiO+: Eu3*nanoparticles,

2. Determination of crystallite size of CdO [pure) and CdO: La3* fdopedJ
nanoparticles.

3. Calibration of Electromagnetic field and determination of magnetic Susceptibility
of FeCl+ by Quink s method,

4. Determination of Rietveld refinement parameters of CaZrOz:Dy3* Nanoparticles
using Fullprof suit software, '

5, Analysis of X-Ray powder photograph of Copper to determine its cell Parameter
and density,

6, Analysis of T.L. glow curve of BazSiOe nanoparticles.
7. Analysis of X-Ray diffraction photograph of NaCl

B, Determination of optical constants q and K using the absorption data of GdzOe

nanoparticles.
9. Estimation of Band gap energy (Erj and refractive index fnj of TiO2 nanoparticles

by Direct & Indirect methods,

L0. Synthesis and estimation of Band gap Energy [EeJ and Refractive Index [q) CeOz

nanoparticles,

[Note: Minimum eight experiments have to be performedJ
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OEP 3.8: NANOSCIENCE AND NANOTECHNOLOGY

1, Analysis of X-Ray diffraction photograph of NaCl 
,

2. Analysis of X-Ray diffraction photograph of KCl.

3. Indexing powder XRD pattern by analytical method.

4. Determination of particle size of ZnO nanoparticles using powder XRD data,

5. Determination of particle size of CuO nanoparticles using powder XRD data,

6. Resistivity measurement of a material using two probe method
7. Resistivity measurement of a material using four probe method
8. Determination of energy band gup of a semiconductor using UV-Vis spectra (DRS

data)
9. Determination of band gap of a semiconductor nanomaterial using UV-visible

absorption spectra

L0, Determination of optical constanG q and K using the transmission data of ZBV

thin film
1.1, Determination of optical constants 11 and K using the transmission data of VZP

thin film.
(Note: Minimum eight experiments have to be performed)
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SEMESTHR TV

CPT 4.1: CTASSICAL ELECTRODYNAMICS

Teaching Hrs per week 4hrs
Total Hrs: 48hrs

UNIT 1
Electrostatics:
Review of vector analysis, Divergence and curl of electrostatic field, Gauss law in integral and
differential forms, Electric potential, electrostatic potential energy and energy density of a
continuous charge distribution, Poisson and Laplace equations, Boundary conditions and
uniqueness theorem, the method of images, Multipole expansion of the potential and energy of a
localized charge distribution, monopole and dipole terms, electric field of a dipole. Electric fields
in matter, polarization, bound charges, Gauss law in dielectrics, linear dielectrics, and
electrostatic energy in dielectric systems. 

12 hrs
UNIT 2
Magnetostatics:
Magnetic fields and forces, current and current density, continuity equation, Biot-Savart law, the
divergence and curl of B, Ampere's law, magnetic vector potential, multipole expansion of vector
potential of a localized current distribution, magnetic moment. Torques and forces on magnetic
dipoles, effect of a magnetic field on atomic orbits. Magnetic fields in matter, macroscopic
equations, magnetostatic boundary conditions, magnetic scalar potential, Energy in the
magnetic fieid,

12 hrs
UNIT 3
Electrodynamics:
Faraday law of induction, displacement current Inductance, Maxwell's equations. Poynting's
theorem, rnomentum, Maxwell's stress tensor, conservation of rnomentum.
Electromagnetic Waves: Electromagnetic waves in vacuum and in matter, Linear and circular
polarizations. Reflection and refraction of plane waves, total internal reflection, electromagnetic
waves in conductors, skin depth, reflection at a conducting surface. Scalar and vector potentials.
Gauge transformations, Lorentz gauge, Coulomb gauge.

tZhrs
UNIT 4
Wave guides: Classification wave guides, TM and TE modes in rectangular wave guide, coaxial
wave guide
Electromagnetic radiation: Retarded Potentials. Radiation from an oscillating dipole, Lenard-
Wiechert potentials, potentials for a charge in uniform rnotion, power radiated by an
accelerated charge at low velocities, Larmor's formula , radiation from a charged particle with
collinear velocity and acceleration, Bremsstrahlung radiation, radiation from a charged particle
moving in a circular orbit cyclotron and synchrotron radiation.

12 hrs
REFERENCES:

1. Classical Electrodynamics: f ,D.)ackson , Wiley Eastern Ltd., Bangalore

2. Introduction to Electrodynamics: D.f .Griffiths, Prentice Hall of India, Ltd.,
New Delhi

3. Electromagnetics: B,B. Laud, Wiley Eastern Ltd., Bangalore

4. Classical Electromagnetic Radiation: f ,B. Marion, Academic press, NewYork
5. Classical Electrodynamics; S P Puri, Tata McGraw -Hill Publishing Company Ltd., New

Delhi
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CW 4.2: ATOMIC MOLECULAR AND OPTICAL PHYSICS

Teaching Hrs per week 4hrs
Total Hrs: 48hrs

UNIT 1
Atomic Physics: Brief review of early atomic models of Bohr and Sommerfeld: One electron

atom; Atomic orbitals, spectrum of hydrogen atom: Energy levels and selection rules, Rydberg

atoms, relativistic co.r"ition to the kinetic energy, Spin - orbit interaction and fine structure in

alkali spectra, Lamb shift [qualitative discussion only). Interaction with external fields:

[euantum mechanical treatment) Zeeman effect and Anomalous Zeeman effect' Linear stark

effect order correction to energy and Eigen states: Paschen-Back effect, Two electron atom:

ortho & para states, role of Pauli exclusion principle, level schemes of two electron atoms' Many

electron atoms: LS and ff coupling scheme, Lande interval rule' 
12 hrs

UNIT 2
Molecular Physics A: Brief treatment of chemical bonds: covalen! ionic, Van der waal's

interactions. Classification of molecules: Rotational spectra of diatomic molecules as a rigid

rotator, centrifugal distortion and non-rigid rotator, intensity of rotational lines, Rotational

spectra of symmetric rotors, Experimental technique of microwave spectroscopy' Raman

scattering and polarizability, Rotational Raman spectrum of diatomic and linear polyatomic

moleculei. Experimental technique. Applications of Raman spectroscopy: Determination of

nuclear sPin' 
12 hrs

UNIT 3
Molecular Physics B: Diatomic molecule as a simple harmonic oscillator, anharmonicity, Morse

potential .u*L., Vibrational Raman effec! Rovibronic spectrum of a diatomic molecule with
lxample, Diatomic molecules in excited vibrational states. Mutual exclusion principle,

Correlation between Raman and IR spectroscopy, Experimental technique of IR spectroscopy:

IR spectrometer, Applications of IR spectroscopy: Material characterization and structural

elucidation 
12 hrs

UNIT 4
Electronic spectra of diatomic molecules: Vibrational structure, rotational structure in

electronic spectra, intensity of vibrational lines in electronic spectra, Frank-Condon principle,

dissociation and pre-dissociation, fl uorescence and phosphorescence.

Optical physics: Coherence of light: spatial and temporal coherence, Einstein's Coefficients:

spontaneous and stimulated emissicin, Idea of light amplification, Characteristics of a laser

beam, Threshold condition for laser oscillation, Role of resonant cavity, He-Ne lasers,

Holography: Fundamentals of 3D mapping of images, recording and reconstruction. 
12 hrs

REFERENCES:
1. Physics of atoms and molecules, Bransden and foachain, [Znd Edition) Pearson

Education
2. Introduction to Atomic Spectra, H E White, McGraw Hill Kogakusha Ltd.

3. Fundamentals of Molecular Spectroscopy, Banwell and Mccash, Tata McGraw Hill

4. Molecular Spectra and Molecular Structure Vol.l, Geralhd Hetzberg, D VAN NOSTRAND

Company.lnc. NewYork

5. Modern Spectroscopy,l'M' Hollas, fohn Wiley

6. Molecular Quantum Mechanics, P.W, Atkins and R.S. Friedman. Third Edition, Oxford

Press Indian Edition)

T. Molecular Structure and Spectroscopy, G Aruldhas, Prentice Hall of India, New Delhi
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B, Atomic and Molecular Spectra, Raj Kumar, Kedar Nath Ram Nath, Meerut
9. Lasers, Silfvast Cambridge Press

10. Lasers, Nambiar, New Age International
11. Optical Electronics, Ghatak and Tyagarajan, Cambridge Press

12, Lasers and Nonlinear Optics- B.B. Laud, Wiley-Eastern Ltd
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SPT 4.3 A: CONDENSED MATTER PHYSICS -ru (SPEclAt)
Teaching Hrs per week 4hrs
Total Hrs: 48hrs

UNIT 1

X-Ray Diffraction by crystals: Scattering by regular arrays of atoms, Laue Equations, Bragg
Equation, Equivalence of the Laue and Bragg Equations, Reciprocal Lattice: graphical
construction, vector algebraic discussion, relation between direct and reciprocal cells, Bragg's
law using reciprocal lattice concept, Atomic scattering factor, Atom displacement form factors,
Reciprocal Lattice and Reflection Condition: Ewald Sphere, general spacing formula.

12 hrs
UNIT 2
X-Ray Diffraction methods A: Laue method: Instrumentation, flat plate cameras, front
reflection region, back reflection region, Rotating crystal method: Instrumentation, cylindrical
camera, Interpretation of photographs, unit cell determination, indexing procedure, Advantages
and disadvantages, Itrloving film methods: Weissenberg method, Advantages, Reciprocal lattice
construction for zero level and higher levels, Indexing procedure, Interpretation ofphotographs.
Single crystal diffractomefer: Eularian and kappa geometry, intensity measurements.

12 hrs
UNIT 3
X-Ray Diffraction methods B: Powder method= X-ray powder photographic methods,
Instrumentation, Diffraction geometry, Measurement of Bragg angles and interplanar spacings,
Index of power patterns, analytical and graphical methods, Precise lattice parameter
determination, Applications: Identification of solid solution and phase changes, Line broadening
and particle size measurements, Interpretation of powder photographs of unknown system,

12 hrs
UNIT 4
Nanomaterials: Nanoscale, historical background, Quantum confinement Surface to volume
ratio, Types of nano crystalline materials: nano crystalline metals, nano crystalline ceramics,
Mesoporous materials, Carbon panotubes, nano-coatings, quantum dot, nanostructured
magnetic materials, Synthesis of nanomaterials: Mechanical Milling, Sputtering fdc and ac), laser
ablation, Physical Vapour deposition, Chemical Vapor Deposition, Sol-Gel Method,
Characterization methods: XRD, SEM, TEM, UV-Vis and IR spectroscopy, Properties of
Nanostructure materials: Electrical and mechanical properties, Applications of nanomaterials.

12 hrs
REFERENCES:

'J,. Elements of X-ray Crystallography, L.V. Azaroff: McGraw Hill, NewYork
2. An introduction to Crystallography, Michael M Wooffen: Cambridege University Press

3. Crystallography for solid state physics, Verma and Srivastava: New age international Ltd
4. X-ray crystallography, M.f .Burger: fohn Wiley, NewYork
5. The powder method in X-ray Crystallography, L.V. Azaroff and M. f. Burger, McGraw Hill,

NewYork
Structure Determination by X-ray. Crystallography, Mark Ladd and, Rex Palmer,
Springer-Verlag New York Inc,
X-Ray Diffraction: A Practical Approach, C. Suryanarayana, M. Grant Norton, Plenum
Press, New York and London

8. Nanotechnology: Principles and practices, S, K Kulkarni, Capital Publ. Co., New Delhi
L Essentials in Nanoscience and Nanotechnology, Narendra Kumar, Sunita Kumbhat, John

Wilev and Sons

6.

7.
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SPT 4.3 B: MATERIAL SCIENCE-IV (SPECIAL)
Teaching Hrs per week: 4hrs
Total Hrs:48hrs

UNIT 1
Optical and dielectric properties of materials: Theory of electronic polarization and optical
absorption, ionic polarization, orientationl polarization. Optical phonon model in an ionic
crystal; Interaction of electromagnetic waves with optical modes, Polarization, Dispersion
curves of transverse optical (TO) phonon and optical photon in a diatomic ionic crystal, LST

relation, Metal-insulator transition. UV-US, IR, FTIR and Raman spectroscopy, Optical
properties of metals and non-metals, Luminescence, Photoconductivity.

L2 hrs
UNIT 2
Electrical properties of crystalline, nano-crystalline and polymeric materials: Resistivity
variation in metals, alloys, semiconductors and nano-crystalline materials, electrical conduction
in ionic ceramics, clay materials and conducting polymers. Two-probe and four probe
techniques, DC and AC conductivity measurements.
Mechanical Properties of metals and ceramics: Concepts of stress and strain, stress-strain
behavior, elasticity, Plastic deformation, Hardness: Knoop and Vicker's hardness test

12 hrs
UNIT 3
Thermal properties of metals & alloys: Temperature effects on the intensities of Bragg
reflections. Influence of temperature on diffraction of X-rays: Normal coordinates of lattice
vibration and X-ray scattering from a vibrating lattice and origin of thermal diffuse spots. First
order TDS. Debye-Waller factor' Debye's rnethod of calculating isotropic temperature factor for
a cubic crystal. DTA, TGA, DSC [Outline only). Annealing processes, Heat treatment of steels,
Mechanism of hardening. Quenching, Thermal stresses.

12 hrs
UNIT 4
Structure - Property correlation: Correlation of structure with physical properties of
materials, Application prospects of materials in different areas.
Basic concepts of measurements and instruments: Static characteristics of instruments,
accuracy and precision, sensitivity, reproducibility, errors, Transducers: Classification and
selection criteriA Principles of piezoelectric, photoelectric, thermoelectric transducers,
resistance temperature transducers [RTD), Thermistor, strain gauge,load cells, LVDT Electronic
instruments for measurement Digital voltmeter, Principles of electronic multimeter, Digital
multimeter, Q-meter, Electronic LCR meter, Frequency and time interval counters.

12 hrs
REFERENCES:

L Introduction to Ceramics, W, D. Kingery, H. K, Bowen and D. R. Uhlmann, John Wiley &
Sons

2. Diffraction analysis of the microstructure of materials, E. f. Mittemeijere and P. Scardi,

Springer
3. Materials Science & Engineering William D. Callister, fohn Wiley & Sons,lnc.

4. Modern techniques of surface science, D, P. Woodruff & T. A. Delchar, Cambridge

University Press

5. X-ray spectroscopy, B. K.Agarwal, Springer, Verlag.
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LABORATORY EXPERIMENTS

CPP 4.5: MODERN PHYSICS-III
1. To calculate the beam divergence and spot size of the given laser beam,

2. Ultrasonic wave velocity in a liquid medium
3, Temperature dependence of the resistivity of a metal

4. Solution to Laplace's equation using method of relaxation

5, Determination of solar constant and Sun's surface temperature
6. Verification of Malus law
7. Determination of refractive index by Brewster angle measurement
8. Determination of wavelength of sodium light using Fresnel biprism
9. Determination of e/m by Millikan's oil drop method

10, Verification of Faraday and Lenz's law induction
11. Determination of solar rotation period
12. Determination of masses of spectroscopic binary system

L3. Measurement of diameter of human hair and a wire
14. Determination of h/e using photocell

(Note: Minimum eight experiments have to be performedJ

CPP 4.6: ATOMIC MOIECULAR AND OPTICAL PHYSICS

L. Vibrational analysis of CN violet bands

2. Determination of numerical aperture and bending loss of an optical fibre
3, Franck Hertz experiment
4. Study of vibrational Raman spectra of diatomic molecules

5, Analysis of Iz Absorption bands

6. Determination of Polarization state of the doublet and triplet components in
longitudinal and transverse configurati ons

7. Recording and reconstruction of holograms and creating a holography grating.

8, Sodium doublet wavelength difference measurements

9. Study of temporal and spatial coherence of Helium-Neon Laser

10, Vibrational and Rotational analysis of emission bands of Nz

11. Estimate the diameter of the given wires using Helium-Neon Laser

L2, Measurement of the wavelength of absorption bands of KMnO4 and calculate its

Hartmann constant
13. Determination of birefringence of mica using Babinet compensator
1-4, Verification of Beers law Determination of absorption coefficient
15, Study of sharp and diffuse series of potassium atom and calculation of spin orbit

interaction constant

fNote: Minimum Eight Experiments have to be performed)
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SPP 4.7A: CONDENSED MATTER PHYSICS -ry (SPECIAL)

1. Indexing powder XRD pattern by analytical method
2. Analysis of X-Ray diffraction photograph of NaCl

3. Determination of molecular structure using single crystal XRD data
4. Structure factor calculation of simple crystal structures
5. Finding accurate values of crystal parameters using FULLPROF software
6. Finding accurate values of crystal parameters using Nelson-Reiley plots of a

powder XRD data

7 . Determination of line broadening by Williamson-Hall plot and particle size by
Scherrer's equation of a powder XRD data

8. Determination of energy band gap of a semiconductor using UV-Vis spectra

(Diffused refl e ctance spectra)

9. Determination of band gap of a semiconductor nanomaterial using UV-visible
absorption spectra

10. Cooling Curve 0f A Pb-Sn Eutectic Alloy
1 1. Estimation of particle size using SEM images

12. Study of variation of resistivity with temperature of a thin film by four probe
method

13. Resistivity measurement of a material using two probe method
14. Synthesis of nanomaterial

(Note: Minimum Eight Experiments have to be performedJ

SPP 4.78: MATERIAL SCIENCE-IV (SPECIAL)

1, Analysis of X-Ray diffraction photograph of single crystal using Bernal chart
2, Analysis of T,L. glow curve of YaAlzO+nanoparticles by deconvolution method
3, Analysis of T.L, glow curve of ZnO nanoparticles by deconvolution method
4, Judd-Ofelt of SnOz:Eu3* nanoparticles
5, Determination of Rietveld refinement parameters of LaOF: Eu3* nanoparticles

using Fullprof suit software
6. Synthesis and estimation of Band gap Energy [Er] and Refractive index [n) of

FezOe nanoparticles
7, Verification of temperature response of NTC thermistor and determination of its

Band gap Energy (Ec)

L Judd-0felt analysis of Ce0z:Eu3* nanoparticles
9. Determination of Electrical resistivity of thin films nanoparticles by

deconvolution method.by four probe method
L0. Analysis of T,L, glow curve of CaSiOs:Eu3*

fNote: Minimum Eight Experiments have to be performedJ
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THEORY QUESTION PAPER PATTERN

Instruction to Candidates:Answer all the questions, Max. Marks = 70

1. Answer any NINE questions in two sentences. (Which includes all units) 9 X2 = tt
a,

b.

L,

d,

e,

f.

g,

h,

t.

j

k
I

Answer the following questions:
2, Essay type question or

3. Essaytype question or

4, Essay type question or

5. Essay type question or

6, Answer any THREE questions
a.

b.

L.

d,

NOTE:

r Equal weightage must be given to all units while setting the question paper,
e Problems can be given but not exceeding 20 marks,

Internal marks for theory paper 30 marks

PRACTICAL QIJESTION PAPER PATTERN

10

10

10

10

3X4=L2

1-, Experiments, Spotting, D emonstration

2, Records and Viva-Voce

3, Internal marks for practical

30 marks

5 marks

L5 marks
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PROCEEDINGS OF THE B. O.S MEETING

The B.O.S. in Physics of Tumkur University is held on 6'r' March 2023 at l l A. M. in
Department of Physics, Tumkur University, Tumkur. The Chairman r.velcomed all the members for
the meeting. The board members reviewed and approved the M.Sc. physics syllabus to be
implemented 2024 -2024 onwards.

The following members attended the meetins.

Place: Trunkur

Date:0610312023

,norr^uK

Sl. No. NAME SIGNATURB
Dr. Nagabhushana H -Chairman

2

;J
Dr.EraiahB -Member $*-*;\b-a\rtrs
Dr.VeerabhadrayyaM -Member Mffi

4 Dr. Mangala Cowri M - Member


