JABALPUR ENGINEERING COLLEGE, JABALPUR (M.P.) -

Scheme of M.Sc. Examination

FORTH SEMESTER (M.Sc. Applied Physics)
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1 AP4001 [Nanophysics & Nanotechnology-Il1 4 1 5 70 20 10 100
2 AP4002  |Quantum Mechanics - II and 4 1 5 70 20 10 100
Modern Physics
3 AP4003  |Material Science 4 1 3 70 20 w0 . 100
4 AP4004  |Major Project 5 ] 100 100
5 AP4005 LAB-I (Material Science Lab) 5 5 60 40 100
6 AP4006  |LAB-II (Nano Science Lab) 5 5 60 40 100
7 AP4007 |Industrial Training /Seminar 2 2 50 50
TOTAL 12 3 17 32 210 60 30 220 130 650
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M.Se. APPLIED PHYSICS SEMESTER-IV
- SUBJECT CODE -AP4002
" PAPER - QUANTUM MECHANICS-IT AND MODERN PHYSICS -

| TOTALMARKS LA o TOTALCREDITS 5,,_

Matrix Form (representatlon) of : an operator Column representation of the two wave function

- Normalization & Orthogonality of wave functions in Matrix form, average value of an operator i

matrix form, Dirac’s Bra & Ket vectors & its applications in Harmenic oscillator problem, Theory
of Scattering, Physical concept Born Approxlmatmn - . ]

UNIT-1I | ) T

Perturbation theory of degenerate levels, Application to Hydrogen atom- & Normal. Zeeman '

Effect, Time Dependent perturbation theory, Applications of time dependent perturbation theory to
Alpha scattering, Einstein transition probabilities by perturbatlon theory,  Seléction Rules for
Simple Harmonic Oscillator. _ _ o

UNIT =11

Variation method & its apphcatlon to ground state of Helium, WKB apprommatlon Connect:on
formula: for penétration of a potential bamer Transmission through a barrier, Theory of Alpha
Decay, Geiger - Nuttel Law. :

Schrodinger relaiiuistic equation Klein-Gordon equation, Dirac’s matrices, Magnetic moment &
Electron Spin, Negative energy state & their interpretation, Apphcatlon of Dirac’s equatmn to
Hydrogen : atom ‘ - r

Basics of string theory Feynman rules and diagrams ,quantum teleportation (w;thout derlvatlon)
Bose Einstein condensate ,dark energy and dark matter Higgs boson .

Books Recommended: :

Quantum Mechanics: Kumar Gupta& Sharma Quantum Mechamcs . o
Schiff - ' _ _ -
Quantum Mechanics: Ghatak & Loknathan : DR L ' :
Source Book on Atomic Energy Samuel GIasstone Feynman ' ' ’ i
Lectures: Part 111

Modern Physies:- Arthur Beiser _.
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M.Sc. APPLIED PHYSICS SEMESTER-IV
. SUBJECT CODE - AP4003
- PAPER - MATERIAL SCIENCE

. TOTALCREDITS:5 =

~UNIT —l Crystal Structure And Crystallography

‘ Crystal Iattlce “— primitive and unit cell — crystal systems — Brava|s lattice — Mil!er mdlces
- Structure of Crystal - Simple: Cubic, Body Centered Cubic, Face centered Cubic and Hexagonal

Close Packed structure. Sodium chloride Structure, X ray Spectrum — Moseley’s law —
diffraction of X-rays by crystals — Bragg's law in-one dimension — Experimental methods in X-
ray diffraction — Laue’s method, rotating crystal method — powder photograph method —
point defects- line, surface and volume defects — effects of crystal imperfections, Applications.

UNIT = 1I Magnetlc Propertles of Materials:

~ Basic concepts — magnetic moment, susceptibility, permeability; Types of materlals ~—

Diamagnetic, paramagnetic, ferromagnetic, anti ferromagnetic and ferrimagnetic. materials,

Weiss theory of ferromagnetism, domain theory of ferro magnetism, Ferrites, Hysteresis effect;
Soft and hard magnetic- materials; Applications- Fabrication of transformers, motors, magnetic
Storage devices- magnetic memories, magnetic tapes, magnetic recorder, relays and sensors

UNIT - Ul Electrical Properties of Materials:

introduction to electrical materials — Band'theory of.solids. conducting materials -Ohm'’s law,

electrical conductivity, electrical resistivity —, semiconducting materials, types — propertles-

and effects of impurities and temperature. lnsulatmg materials —. Requnrements of good

7 msulatlng materials: Some insulatiig materials — glass mica, ceramlcs, asbestos, resms,

rubber, transformer oil. _
UNIT -V 'Properties of ‘Di’electrié'rhaterials:

Introduction to Dielectrlc mater[als - Polar and ‘non- polar dlelectncs, Dielectric constant;
Dielectric Polarization - electronic, ionic, orlentation — or dipolar and: Space charge
polarrzatlons(quahtatwe treatment), frequency and temperature dependence of polarization,

ferro electricity- spontaneous polarization and structure of barlum titanate Piezo electr:aty &_ :

Piezo electric materials- applications.

CHAIRMAN

Board of Studiesin Physics.
Jabalpur Enqmeermg Collage, JBP.




UNIT-V Mechanica_l and Thermal Properties of Metals:.

Definitions — elasticity, plasticity, Stress, Strain, strength, hardness, brittleness, ductility, creep,
fatigue, fracture, and toughness. Relationship between stress and Strain; Hardness -~ Hardness
tests, Heat treatment processes (Tempering, Quenchmg Nitriding, Hardenmg) specn‘ic heat and
thermai conductivity. , : :

BOOKS:
1. Materials Scnence and Engmeermg by Calhster WILEY Pubhshers(zoos)
| 2. !ntroduction to Solid State Physms —C. Kittel, John Wlley(2004)
_ : 3. Mater‘ia[‘_s Science for.engmeenng.Student-s—_FISCHER:, Elsevier PubiiShing.USA
| REFERENCE BOOKS: | '
! 1 M_ateriél S_ciencg by V.Raghavan (TMH)
2. Solid State Physics‘ 6! Kdifion; s.0. Pil.la'i-, New égerlnterﬁatic‘mal Publishers
3. Matenat Scnence — M. Arumugam Anuradha Agenmes (2004) |

4, Solid-State Physics — AJ Deckker(2004)

" CHAIRMAN
Board of Studles in Physics -
Jabalpur Enqineermg College. JBP.




