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Scheme of M.Sc. Physics under Semester

SystemProgram Code: MSCPHY 121

N » —— Marks | |
Credit o LSE] IA | Total
Semester Course Subject Name ok | P
Code | T et | [Max [ Min
| 'PHYT 301 | Quantum Mechanics - I 510011 4 |80 | 20 | 100 | 36
| PHYT 302 | Statistical Mechanics 3(o[1] 4 80_| 20 | 100 | o
| PHYT 303 | Condensed matter physics -1 |3 | 0 | 1 4 80 | 20 | 100 )
Third /' PHYT 304 | Electronics - 111 3]0]1) 4 | 80 [ 20 | 100 | 36
! | PHYP 305 | Lab-I Electronics 0120 2 100 - | 100 36
; | PHYP 306 | Lab-Il General Physics 01210/ 2 ]100| - | 100 | 36
| 1 Subtotal 124 |3 20 - - 600 -
L T
I ;PHYT 401 | Condensed matter physics-1I | 3 | 0 | 1 4 80 | 20 | 100 36
)! PHYT 402 | Nuclear Physics 3101 - 80 | 20 | 100 | 3
1 PHYT 403 | Atomic and Molecular 31011 4 80 | 20 | 100 ' 3
Fourth ‘ . \
; N | Physics B
_PHYT 404 | Electronics - IV 310[1] 4 80 | 20 | 100 | 36
| PHYP 405 | Project 014101 4 T200 - 200 | 72 |
j Subtotal 1214141 20 - - 600 -
‘ [ Total 48 116 16| 80 - - 2400 |

Abbreviation used:

ESE: End Semester Exam

[A: Internal Assessment



&tal Bihari Vajpavee Vishwavidy alava, Bilaspur (C.G. ).
Semester Syllabus

M.Sc. Physics

Part A: Introduction ) ) 1
Sc (Physics) Semester: Tl Year %c::‘vvf wef 2024-203E

PHYT 3( 1 - o

2 Course Title Quantum Mechanics - II
3 rs¢ Tymx Theory
< Dre- requisite Nil

rsc Leaming At the end of this course , the student will be able to :

Outcomes e Understand ume independent perturbation theory.
CLO) e Master the applications of perturbation theory and approximations.

o Understand the concept of scattering and its applications.
¢ Explam Fermi’s zolden rule, Born approximation, Xlein Gordon and Dirac
squatons.

o e Understand relativistic quentum mechanics.
4
7 Total Marks JA: 20 Marks ‘ Max. marks @ 100
LESE: &0 Marks Min. Marks: 36

Part B: Contents of the Course

Total No. of the Lecture: Hopr: 60

Cnit Topic . No.of
Hour
Identical particles: Interchange symmetry .system of identical particles.
, s.mmetric 2nd antisymmetric wavefunction, construction of symmetric and s
' rric wavefunction , slater determinant, Pauli exclusion principle. -
prronmauon Methods for Stationary Systems: Time-independent
. perturhztion ¢ - (a' non- degenerate and (b) degenerate, variational method .
2nd _;}y.{: atiens Kvi mett nod and its 4pp umcma. -
Approximation Methods for time-dependent perturbations: [nteraction
11 picture Line-dependent perturbation theory. Transition (o a continuum of final 12
Ctates Fer y talde 5 , . ' It
ttes e’ Golden Rule Application 10 constant and harmonic
. perturnations. Sudden and adiabati approxinations
S‘"! 'ri CoNCareEring 1 11 N . N \ - N . N
;u t_(nr'v___' $,u~.r__..‘.; amplit de, Scattering Cross section Wave packet |
v ‘v“fh-PL-“‘“ ot scattentig. Som approximanon and applications. Definition and | 9
preperties o X Py \ R e
properties of S-Matrix Partia] wave analvsis. Optical theoren,

§

k&"& AN '



Atal Bihari Vajpayee Vishwavidyalaya, Bilasplig‘ (C.G)
“ Semester Syllabus ‘
M.Sc. Physics

Relativistic Quantum Mechanics: Klein-Gordon and Dirac equations.

Properties of Dirac matrices. Plane wave solutions of Dirac equation. Spin and 12
| magnetic moment of the electron, non-relativistic reduction of the Dirac
| equation.

Part C - Learning Resources

~ Text Books, Reference Books, E -Resources

Text Books:

I Quantum Mechanics by Davydov (2™ Ed., Pegamon,1991)

2. Ajoy Ghatak and S Lokanathan, Quantum Mechanics: Theory and
Applications, 5" edition, Macmillan India Ltd

3. Quantum Mechanics by L.1. Schiff, McGraw-Hill

Reference Books:

; L. N. Zettili, (2009). Quantum Mechanics-Concepts and Applications

2. k. Merzbacher, (2011). Quantum Mechanics Wiley India Pvt. Ltd., New
Delhi, India.
J.J. Sakurai, (2009). Modern Quantum Mechanics Pearson Education
4. L D Landau, E. M. Lifshitz , Quantum Mechanics — Nonrelitavistic Theory:
Course Of Theoretical Physics - Vol. 3
Lewis H. Ryder , Quantum Field Theory, Cambridge University Press, (2nd
Ed.,1996)

(V8]

(94

E -Resources:

1. https//mptel.ac.in/courses/1 15103104

2. hups://npteLac.in/courses/115108074

| 3. btips/iepgp.inflibnetac in/Mome/ViewSubjeer?
catid=A4mIqgRALksFwQH9v8Y SMrw==

4. 5_‘1U‘J?S,ﬂQU,‘vV,.,Jlfiil,.,Cd_U/QQU1'.595/_8~.,()_4:'_(1Llﬂllﬁkunzlﬂuw-_iﬁlmg;zﬁ 16/

|
{
|
! i

Dr%?w&ﬂvv' )Ei/,ﬂ// i@ﬂf

. Goswami DES. S, Upadhyay Dr. K. K. Dubey
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Atal thari Vajpayee Vishwavidyalaya, Bilaspur (C;G.)
Semester Syllabus v
M.Sc. Physics

Part A: Introduction

e

£ 20242028

(¢4
—

Program: M.Sc. (Physics) | Semester: III | VYear: Second w.

1. | Course Code I\ PHYT 302 |

2. | Course Title Statistical Mechanics
3. | Course Type Theory
4. | Pre- requisite Nil
5. | Course Learning | After successfully completion of this course, the student will achieve the
¢ Outcomes ability to:
. (CLO) ¢ Find connection between statistics and thermodynamics.
| o Solve the problem of macroscopic and microscopic systems.
i ¢ Differentiate between different ensembles and explain the behaviour of the
: ! systems. .
! ! o Differentiate between classical and quantum statistics.
L e Explain the statistical behaviour of bosons and fermions.
— ;
| 6. | Credit Value "4 J
. |
7. ‘ Total Marks TA: 20 Marks Max. marks : 100
] ESE: 80 Marks Min. Marks: 36
Part B: Contents of the Course
Total No. of the Lecture/ Hour: 60
Unit Topic No. of
Hour
‘ Review of concepts: Basics of thermodynamics, laws of thermodynamics,
‘, | thermodynamic processes, concept of entropy, kinetic theory of gases, phase 12
'\ diagram and concept of triple point. Thermodynamic potentials and maxwell's -

| relation. Specific heat capacities of gases, law of equipartition of energy. Black
n

| body radiation , Kirchhoff's law, Stephan-Boltzmann law. R
< !

l( Basics of statistical mechanics: Statistical basis of thermodynamics, probability
and cquilibrium, probability distribution, statistical description of entropy,
Ensembles, partition functions and its relation with thermodynamics quantities,
Phase space, Density of states for relativistic and non- relativistic particles.

St
S

11.

Classical statistical mechanics: Maxwell-Boltzmann  statistics  and  its

i application. Distinguishable and indistinguishable particlcs. 12




Atal Bihari Vajpayec Vishwavidyalaya, Bilaspur (C.G.)
~ Semester Syllabus

M.Sc. Physics

’ Quantum statistical mechanies: Bose-Tinstein statistics, derivation of Planck's ‘

e ] o o ) - - : ]
|

_ law, application to Nquid hehium, Bose-Finstein condensation Fermi-Dirac 12
Qtdll\tl(‘\ fermi energy, fermi theory of free electron gas, Ising model. )

|
|
| I
—F

! \I‘]ll(lll*\(mn Fluctuation - energy, pressure, volume and enthalpy. One

|

] v, | dnmnxloml andom walk. Brownian movement, Fokker Planck equation, Wiener 1
- kKhintchine theorem, electrical noise, Nyqum theorem. i

Part C - Learning Resources

Text Books, Reference Books, E -Resources

Text Books:

[, Thermal Physics: with Kinetic Theory, Thermodynamics and Statistical
Mechanics" by S C Garg and R M Bansal, McGraw Hill Education

Statistical and Thermal Physics: An Introduction by Lokanathan, Prentice Hall
[ndia Learning Private Limited »

Thermodynamics, Kinetic Theory, and Statistical Thermodynamics by Addison
Wesley, Pearson.

o

I

Reference Books:

1. Heat Thermodynamics and Statistical Physics by Brij Lal , N Subrahmanyam |
PS Hemme, S. Chand

Statistical Mechanics by R K Pathria, Academic Press Inc.(London) Ltd
Statistical physics by L D Landau, Statistical Physics, Third Edition, Part !
Volume 5 (Course of Theoretical Physics, Volume 5) , Butterworth-
Heinemann

4. Statistical Mechanics: Entropy, Order Parameters and Complexity by James P

Sethna, Oxford University Press

Lo o

E -Resources:

Lo htpse/ryounbe/fXIBGVIHIA0
| 2. Lttpe/mptelacn/courses/L 1S 106111
Ftpeinptelacin/courses/1 15106126

4. Ltpefnptelac feourses/ 115103113
[
N )
NS N A\ 61 —L"‘”
Dr.’A. P. Goswami DTS S Upadhyay KUK I)ubc

LY A2 on
r. A, Shrivas Mrs. Usha Rathore
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Semester | Syllabus
M.Sc. Physics
Pall A Intloductmn -
Pl"ogram.: M .Sec. (Physriics) Semester; 111 ‘ Year: Seoondw w.e.f : 202‘4 2025
I ; Course Code - PHYT 303
2. | Course Title Condensed matter physics -1 \
3. | Course Type Theory \
4. | Pre- requisite Nil

5. Course Leamning | At the end of this course, the student will be able to :

Outcomes e Understand about crystal lattice and diffraction reciprocal lattice and
(CLO) properties.
| ¢ Students know about crystal defects and its classification , knowledge about

how to a crystal growth.

¢ Knowledge about how specific heat depend on temperature.

¢ Understand Fermi surface, Block wall energy, spin waves, and magnons.
Understand magnetic properties of solids.

|‘
J 6. ( redit Value 4

7. | Total Marks l [A: 20 Marks Max. marks : 100 H
L] | ESE: 80 Marks Min. Marks: 36 |
Part B: Contents of the Course \

Total No. of the Lecture/ Hour: 60

Unit | Topic | No.of

Crvstal lattice and diffraction: Crystalline and amorphous solids Unit cells and
~direct lattice, Two and three-dimensiona) Bravais lattices, Fundamental elements 12

|
|
|
| of symmetry, Concept of point group and space groups, Crystal plans and Miller i
|
i
|
|
i

indices, Closed packed structure, X-ray diffraction and methods, Reciprocal
lattice and its properties Brags law in a reciprocal lattice, Brillouin zones,
Structure factor. - R N

1. Defects or imperfections in crystals and their classification: Point defects, |
Schottky and Frenkel defects, Vacancies, interstitial and colour centers in ionie “ 12
crystals, their types and production, line delects , dislocations, Edge and screw -
dislocations, Burger vectors, the role of dislocation in plastic deformation and

crystal growth.

Lattice dynamics and metals: Quantization of lattice vibration, Einstein and

'Debye theories of specific heat, Phonon density of states, Drude theory, DC 12
conductivity, Magneto 1e919t'mce Thermal properties of an electron gas,
Wiedemann Franz law, |

11

%mmm\é‘



Atal Bihari Vajpayee Vishwavidyalaya, Bilaspur (C,G:)
Semester Syllabus
M.Sc¢. Physics

F ‘ Band theory of solids: Flectron in a periodic lattice, block theorem, Kroning { |
Y, Panny model, band theory, classification of solids, Effective mass of electron, |

I Tlﬁh( bonding, Cellular and pseudo potential methods, Fermi surface and its

' con 1xt1umon De Hass Von Alfen effect, Cyclotron resonance, Quantum Hall 12

I

! effe ‘
[ — — ——— ]
{ Magnetism in solid: Weiss theory of ferromagnetism, Henenbeng model and

v molecular field theory, Curic-Weiss law for susceptibility, Ferri and

o  Antiferromagnetic order, Domains and Bloch wall energy, spin waves and

magnons, susceptibility below Neel temperature.

Part C - Learning Resources

Text Books, Reference Books, E -Resources

Text Books:

Kittel: sohd state\physics, Wiley
A.J. Dekker: Solid state physics, Pan Macmillan
R K. Puri and V.K. Babber: solid state physics, S. Chand

L2 P r—

Reference Books:

|. Verma and Shrivastava: crystallography for solid-state physics 2000 , Wiley
2. Azroff: Introduction to solids, McGraw-Hill

3. Ziman: Principal of theory of solids, Cambridge University Press
4. Kittel: Quantum theory of solids, Wiley

 -Resources:

L https:/youtube.com/playlist?list=PLbMVYog ViSnIRILeXp3kMulOSKZ1TD L
Btrpss ryoutube.com/playlist?list-PLEWOIR Tal g 83IHGEIhewey TRe TLL nb\' W |

| ;
3. );,Ip&.,_///V«J_u__lgbg;._g,om/1)141]1\(.?_,I__l_st PLaNKJORNhZnCOE 37 -7 WERKerh QDY
L 4. b dhyperphiysics phy-astr.psu.cdu/hbase/hranie. himl

g A

S — v’
\W\WM}/ ) \ ok G
~ Dr. A. P. Goswami Br SAS, Upadhyay br. K. K. Dubey

i en.

Mr. A< Mirs. Usha Rathore

, Shrivas

s



Atal Bnharn Vajpayee Vlshwawdyalaya, Bllaspul (C.G)
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Semester %rllabus
M.Sc. Physics

e

Part A ln!mduc(i(m

lll

bemutc

|- e onh ek, Year: Sce ()11(1 ‘ ?O 24 -\015 ‘
- — = ]
Coursc Code B - - PHYT 304
3 Lﬁllje Title | Llectronics — 111
. | Course 'I‘ype | Theory
\Lﬁ*.ﬁ-,,m - - _
,‘ PIC requisite Nil
5. Course Learning | At the end of this course, the student will be able to: ;
Outcomes | »  Master number systems, perform arithmetic operations, and apply BCD and f
(CLO) | complement operations. i
e Design and analyze logic circuits, including gates, decoders, encoders, 'I
multiplexers, and flip-flops.
e Learn about digital-to-analog and analog-to-digital converters, their '|
principles, and applications. !
* Compare logic families, simplify Boolean expressions, and design logic
| componcnts.
| o Understand integrated circuit technology, fabrication processes, advantages,
and packaging.
! . | B
6. | Credit Value ‘ 4
7. Total Marks / IA: 20 Marks Max. marks : 100
y ESE: 80 Marks Min. Marks: 36
Part B: Contents of the Course
Total No. of the Lecture/ Hour: 60
Unit T'opic No of
| Hour
b e — e ; :
, Number system and Logic Gate; Decimal, Binary, Octal and Hexadecimal |
I - Number Systern with mutual conversion, BCD addition and subtraction, I's and | y ,‘
\ 2's compliments, multiplication & division BCD code (8421), Lixcess -3 code, i }
) . . : |
aray code, binary to gray code and gray code (o binary code conversion \ i
Logic gates: Positive and nepative logic, Basie pates, Universal building block. i

Basic laws of Boolcan Algebra, De-Morgan's Theorem, two, three and four
variable K-Map, mapping and mintmization of SOP and PON expressions. paus,
quads, octel , overlapping, Rolling, concepts ol Don't care condition.

N/
".c SN U\N\/L
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Semester Syllabus
M.Sc. Physics

(;Omblnati()l.ml Logic Circuits: X- OR gate Bx-NOR pate circuitry, Half adder, 12
Full adder, binary parallel

L l' adder, Serial adder, Hall subtractor, I'ull Subtractor,
$ complements subtractor cireuit and 2's complements sublractor cirenit.

Digital logic Familjes: Introduction, Basice concepts of RTL, DTL, TTL, ECI,
and CMOS logic.

Decoder: 2 line 1o 4 line decoder, 1 of 16 decoder, BCD to decimal decoder,
' BCD (0 seven segment decoder, Lincoder: decimal to BCD encoder.

Mulﬁplexer and ‘Flip—Flnps: Multiplexer, 2-input, 4-input, 16 input
Lo Multiplexer, Demultiplexer 1 line to 2 line, 1 line to 4 linc and 1 line to 16 line
!' Demultiplexer.

[ s - . .

‘ Flip-flop and timing diagram, RS flip-flop using NOR gate, RS flip-flop using
| NAND gate, Clocked RS {lip-flop, D- latch flip-flop, Pre-set and Clear, JK flip-
f flop, Positive angwllcgiti_vge_cig_e_‘g}igggljegtﬂjp:ﬂgps, JK Master Slave flip-flop.

— .

| Counters and Registers : Binary ripple counter, up counter, down counter, ‘
;v | decade counter and Ring counter and time diagram 12
- |
' Registers: Parallel and shift Register, Scaling, PIPO, SIPO, PISO, SCSI Bi- ;
 directional shift Register, Application of shift register, ‘

' A/D and D/A Converter and Integrated circuit: Digital to Analog converters j
- using binary weighted resistor network and R-2R Jadder Network; Counter type |
CA/D converter, Successive approximation Analog to Digital converter and dual {
 slope converters, Applications of DACS and ADCs. ' 12

\'

Intergraded Circuit: Introduction, Technology, Advantages and disadvantages, |
~Basic technology of monolithic IC, Basic processes used in monolithic l
" technology, Fabrication of components on monolithic 1C, 1C packing, symbol |
| and scalc of Intcgration. {

Part C - Learning Resources

Text Books, Reference Books, E -Resources

Text Books:

I Hand Book of Electronics -~ Gupta and Kumar JLPragati Prakashan

2. Digital Principles and applications - Malvino and Leach, Tata MeGraw Hills ,
Reference Books:

I Digital and Analoguc Technique- Navneet Gokhale and Kale, Kitab Mahal

2. Digital inteprated Eleetronics | Taub and Schilling, McGraw International

Fdition
3.0 Fundamentals of Dipital Circuits - AL Anand Kumar, Prentice Hall of India

E -Resources:

L h.t,tl?‘i_i//llpl(‘,l,‘(|<:,,in/(j_tnur.‘;g;:;/I 171006114
cLac.in/courses/1 08105113
aboutciveuils.com/video-lectures/

%MWV\‘ "
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Semester Syllabus '
M.Se. Physics

4, https://clectwonies.stackexchangee con/
5. htps://epep.nflibuetac v Tome Vicwsubyecd
_ Peatnds HAmMIGR A LRSI OOVEY SMiw

‘ . N d J,
v ’\(C(V\)(W B X & ) / (/L J "-\
Dr. A. P. Goswami Dr. S”_"'S',\l" padhyay r. K. K,'ﬁ.uh('y

e
Mr. \M Mrs.\{}fl?‘fﬁalhorc



Atf}:l Bihari Vajpayee Vishwavidyalaya, Bilaspur (C-G-)i.__(

Sernester Syllabus

B M.Sc. Physics
i Part A: Introduction
] WPI'ogram: M.Sc. (Physics) { Semester: [1I Year: Second ‘ w.e.f. 1 2024 2025
I. | Course Code PHYP 105
2. | Course Title LAB -1 Electronics
3. | Course Type i , Practical
4. | Pre- requisite Nil
5. | Course Learning | At the end of this course, the student will be able to:
Outcomes e Leam about different logic gates and how they process information.
(CLO) e Verify the rules of Boolean algebra, a way to manipulate logical expressions.
e Study hall and full adders, circuits used to perform addition in binary
arithmetic.
o Experimentally confirm the truth table of the R-S flip flop, a basic memory
circuit.

o Experimentally confirm the truth table of the J-K flip flop, another type of
memory circuit.

f o Experimentally confirm the truth table of the D flip flop, used in data storage.

] « Bxperimentally confirm the truth table of the T flip flop, a type of toggle

circuit.
| » Study the operation of Shift registers, circuits used to store and move data in
[ sequence.
‘= o Study the operation of Up-Down counters, circuits that can count both up and
down. ’

'« Study the operation of a 4-bit ripple counter, a circuit that counts in binary.

' Study R to R ladder type D/A converter, a circuit that converts digital signals
to analog.

' .o Design an astable multivibrator using a 555 Timer with specific requirements,
| ( ' acircuit that generates oscillating output without external triggering.

f : '« Now, let's move on to the 8085 Microprocessor programs:

o Write a program to add and subtract two 8-bit numbers using the 8085 |

Microprocessor.
e Write a program to arrange a series of numbers in descending order using the \

8085 Microprocessor.
e Writc a program to find the largest number in a data array using the 3085

Microprocessor.

o These practicals introduce students to the world of digital cireuits, logic gates,
and microprocessors, giving them hands-on experience in working with these
fundamental components of computer systems.

6. | Credit Value 4

Total Marks IA: Na Max. marks ; 100
ESE: 100 Marks Min. Marks: 36

Mﬂru '
. e \( -Zf/\’\f'\-f

=l
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Pmt B: Contents of the Course

List of L\pu iments

Dl Title

I 1 ’ To mxdv thc 'ariouc logic gate.

‘ \Y Lnlu aton o{ Boolcan algebra

3. (o \tudv halt aud full adder.

| SR D S S

4. | To study and experimentally verify the truth table of R-S flip flop.
|

To study and experimentally verify the truth table of J-K flip flop.

6. } To sl’udy and experimentally verify the truth table of D flip flop.

! 7. To study and L\pemncntally verify the truth table of T flip flop.

To study the operation of Shift resister.

To study the operation of 4-bit ripplc counter

9. / To study the aoperation of Up-Down counter.
|
]
I

: To study R to R ladder type D/A converter

To design an astable multivibrator of given specifications using 555 Timer.

( Write the following programs using 8085 Microprocessor )

13. - Addition and Subtraction of two 8- bit number.

14, Toarrange a series of number in Descending order.

IS, To find the largest number in a data array.

Lo

~ ,
A ] L i

I\
N0V \: = L .
Dr. A. P. Goswanii™ DFoSOS. Upadhyay Dr. K. K. Dubey

W WAAZon
Mr. A.KTShrivas Mrs. Usha Rathore
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— — C.
_Part A: Introduction -
PrO”"anl' \I QC pl\ ‘<10 J | o V o
21 CANLOC, .\\11) - Semester: | T )
(Fhysies) | Semester: 1L Yeaw: Fust w.ef 20042025 —
1. Course Code PIYP 105 | - -
2. Course Tutle / i vsi

ourse LAB - I General Physics (Condensed Matter Physics, ,

. Nuclear Phiysics, Atomic and Molceular Physics) h
3. Course Type Practical | g
< T~ TeGuiIsie Nll )

S Course Leaming

Qutcomes

(CLO)
5. | Credir Value
7. | Total Marl
i
L ) i
| S.N

At the end of this course, the student will be able to:

e Measure lattice parameter and index powder photograph to understand
atomic arrangements. |

e Identify unknown samples using powder diffraction to determine their |
composition. ‘

e Measure superconductivity transition temperature and transition width ofa

high-temperature superconductor.
e Draw B-H curve of iron using solenoid and find energy loss from hysteresis. |
¢ Determine Hall coefficient of a semiconductor sample to study 1ts electrical |
behaviour in a magnetic field. ‘
e Studv characteristics of GM counter, a device to detect ionizing radiation.
e Explore gamma ray absorption process to understand material interactions.
¢ Determine range and energy of alpha particles using a spark counter.
o Study Solid State Nuclear Track Detector for detecting ionizing radiation 1n

solids.

o Identify particles by visual range in Nuclear Emulsion to study particle |

intcractions. »
o Measure optical spectrum of alkali and alkaline earth atoms to study thewr

Jight emission.

e Measure band positions and vibrational constants of N2
understand its properties.

e Analyze fluorescence speccum of
eimission.

moiecuie W

12 vapor 1o study iodine molecules' tight

« Measure Raman spectrum of CCl4 to study molecular vibrations.

4
— - o I ‘[
1A: Na ‘ Max. marks @ 100 \
| i
1<SE 100 yl»&l_l'l_i_\j'ﬂ-‘ | M, Marks: :\(\ B ]
Part B: Countents ol the Course l
e ——
ist of experiments |
o |
Title \

I 5

~g LN "



Atal Bihari Vajpayee Vishwavidyalaya, Bllaspur (C G.)
¥ Semester Syllal')us

M.Sc. Physics

i

Measurement of lattice pammuu and mdmmg of powdu photo;,l aph.

1.
2. ldentiffcation of unkno“ n sample using powder dlffmcllon mcthod
3. To mecasure the superconductivity transition temperature and transition width of a h1gh
lemperature superconductor.
4. To draw the B-H curve of Fe using Solenoid & determine energy loss from Hysteresis.
S. To determine the Hall coefficient of a semiconductor sample.
0. To study the characteristics of GM counter.
———t
A Study of gamma ray absorption process.
8. Determination of the range and energy of alpha particles using spark counter. J
9. | To Study the Solid State Nuclear Track Detector. ’
| i
10. Il Identification of particles by visual range in Nuclear Emulsion. \
11. | Measurement of optical spectrum of an alkali atom. J
| ' .
12. | Measurcment of optical spectrum of alkaline earth atoms. \
| 1
[3. )! Measurcment of Band positions and determination of vibrational constants of N2 molecule. \
[
[4. i Measurement and analysis of fluorescence spectrum of 12 vapour
- |
‘ 15. ‘ Measurement of Raman spectrum of CCl4. |
| | |

Dr. A. P. Goswami

/(/ g M

Dr."S. S.¥Upadhyay .

Dr. K. K. Dubey ,@)

j‘,\;(' WM

Mr. AM Mrs. Usha Rat Irmre




Seméster Syllabus
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Atal Blharl Vajpayee Vishwavidyalaya, Bilaspur (C. G)

Program: \/ISC (Physlc<) ] Suncslu Y% L

Part A: Intr aduction

w.e.f. : 2024~ 2025

Yecar: S(,cond

PIIY 401

Course Code 1
—1

] Pre- requisite ’

|

|
|

J-
: — , ———— — —e e — ——
2. | Course Title | Condensed Matler Physm - H -1
3. | Course Type ; Theory
| | |
4. Nil j\
o |

5. f Course Learning ] At the end of this course, the student will be able to :

|
ﬁ Outcomes °

(CLO)

Understand superconductivity and effect of magnetic field on
Superconductors.

properties and Ferroelectricity.
e Gain deep knowledge on semiconductors and its applications.
e  Explain phonons vibrations and thermal property .
e Understand concept of phonon.

| @ The students will have solid understandings of the topics include dielectric

6.

Credit Value 4

1'
|
!
1
!

Total Marks

Max. marks: 100
Min, Marks: 36

[A: 20 Marks
ESE: 80 Marks

Part B: Coni:ents of the Course

Total No. of the Lecture/ Hour: 60

Unit

Topic

Super conductivity: Experimental facts-occurrence, Effect of magnetic fields -

| propertics.

Meissner effect, Entropy and heat capacity, Energy gap, Microwave and infrared
Type 1 and II supcrconductors, theoretical explanation,
thermodynamics of super conducting transition, London equation, Coherence
length , BCS Theory, single particle Tunnelling , Josephson tunnelling, DC and
AC Josephson effects, High temperature super conductots, SQUIDS.

I,

Dielectric Properties and Ferroelectricity: Diclectrics and ferroclectrics,
macroscopic electric field, local field at an atom, diclectric constant and
polarizability, ferroclectricity, —antiferroclectricity,  piezoclectric — crystals,
ferroclasticity, elcctrostriction, Jandau’s theory, st order and second order
transition, order parameter and critical exponents, examples of phase transition:

Solid-liquid, ferroelectric, paraclectric, ferromagnetic, paramagnetic.

NI
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bemlconductms Fncxgy bands in semiconductor, Intrinsic and Extunslc
I semiconductors. Drift velocity, mobility carrier concentration and Fermi level 12

and extrinsic semiconductors electrical conductivily of

| Semiconductors, clementary ideas of Nano structure, dcfinition, properties
different methods of preparation, applications.

|
|
| Lattice dynamics :Intcratomic forces and lattice dynamics of simple metals,

ionic and covalent crystals, lattice dynamics of linear monoatomic and diatomic 12
lattices, optical and acoustical modes.

PHONONS; vibrations and thermal property: Quantization of ¢lastic waves,
phonons, inelastic neutron scattering by phonons , anharmonicity, thermal \‘ 12

expansion .lattice thermal conductivity.

Part C - Learning Resources

Text Books, Reference Books, E -Resources ‘ B J

Text Books:

—_

w

Reference Books:

1.

(PR}

b

E -Resources:

1

2.
3.
4

Kittel: solid state physics, Wiley
Azroff: Introduction to solids, Pan Macmillan
Verma and Shrivastava: Crystallography for splid state Physics, S. Chand

Solid State Physics, N, W. Asheroft and N.D. Mermin(Ist Ed., Cengage

Learning, 2003)
Elementary Excitations in Solids, D. Pines ,CRC press, 1999
The Wave Mechanics of Electrons in Metals, S. Raimes ,North-Holland

,1970
Lecture Notes on Electron Correlation & Magnetism, P Fazekas ,World

Scientific, 1999
Introduction to Superconductivity,M. Tinkham ,Dover Publications Inc.

Condensed Matter Physics,M. Marder,2nd Ed., John Wiley & Sons, 2010)
Principles of Condensed Matter Physics,P.M. Chaikin and T.C.
Lubensky, Cambridge University Press, 1995

hitps://youtu,be/Ofzd2Z.qF vio

https:/7archive.nptel.ac.in/coyrses/115/105/1 15105099/
https://nptel.ac.infeourses/1151 ()30()‘)
hitp:/fwwvw.cense.disc.ac.in/conrse/applied-solid-state-phvsics

i
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e Part A: Introduction - . R
l’mmam M. hc (Ph\su \) ’ Semester: TV Year: Second w.ef. : 202"' ?025

1. | Course Cade PITYT 402 -
2. | Course Tile Nuclear Physics

| 3. | Course Type Theory 1

| — B . I R —_——

P — Nil N
4. | Pre- requistte ‘

S0 Course Learning | At the end of this course, the student will be able to:

1
\
|
Outcomes o Understand nhuclear physics fundamentals: atomic structure, isotopes,1

(CLO) nuclear forces.

i e Comprehend nuclear modcls and properties: liquid drop model, semi-
‘ cmpirical mass formula, shell model.

e Analyze nuclear decay processes: o decay, B decay, particle energy
§ measurement, Fermi theory of decay.

‘fo Study nuclear reactions and energy: conservation laws, nuclear chan
i reactions, fusion.

|'e  Familiarize with counters, accelerators, and elementary particles: radiation \
|
l

detectors, particle accelerators, elementary particle classification.

- 6. Credit Value ) 4 :
I A |
7. Total Marks 1A: 20 Marks Max. marks : 100 ‘\
‘ ‘ ESE: 80 Marks : Min. Marks: 36 ‘x
Part B: Contents of the Course
Total No. of the Lecture/ Hour: 60
. T o | ] A
Lot Topic { No. ot
B . Hour

Jasic concepts: atomic structure, isotopes, and nuclear forces, Dlttu\m\\;
veteen gl uclear physics and atomic physics, Nuclear Structure,

. | Al

iclear constituents: Nucleons, Nuclear size and mass, nuclear density(mass | L2
[ dcn',ny),, mass defeet, bmding - energy, binding  energy  per nucleon, |
Introduction(apin, parity quadrapole), l

- Nuclear modely: liguid drop model, semi empirical mass formula, shell model,
Magic numbers, spin orbit coupling . determination of ol angular momentum,
Using shell model (spin, panty, magnetic moment, quadrupole moment) . B i
Nuclear Decay: Nuclear stabality, Introduction to Nuclear Decay, Overview of ‘
nuclear decay processes
a decay: Measurement of particles energics, particle spectra, Geiger-Nuttal law, 12
i barrier penetration apphcd to a decay,

[1.

H e
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[f deLay shape of speetrum, neutrino hypolhcsns detection of neutrino, Fermi
theory of decay kurie plot, mass of neutrino, halfl lives, Allowed and forbidden
transitions, selection rules.

Nuclear Reactions and Energy: Conservation laws, Q equation theories of
nuclear reactions, partial wave analysis, compound nucleus formation and
1. breakup resonance scattering and reactjons. 12
,‘ Neutrons released in fission process, cross sections, nuclear chain reactions,
| nuclear reactor, four factor formula critical size of reactor, General aspect of
I'reactor design. Fusmn thcnnonucleax energy, plospcct of controlled fusion n
| energy. , |
‘Counters and Accelerators: Gas filled counter, solid state counter, scintillation
counters, neutron detection. )
IV. | Accelerators: Cyclotron, linear accelerators, betatron, electron synchrotron, 12
proton synchrotron, .

Elcmentary Particles: Classification of elementary particles, basic particle

| infcractions, conservation laws, invariance under parity, CP, time, CPT, Electron

V. and positron, proton and Antiproton, neutrino and antineutyino, mesons, and 12
hyperons: (their masses, decay modes and reactions) clementary particle
symmetry [SU(2),SU(3)], Quark Theory.

Part C - Learning Resources "

|
\
i Text Books , Reference Books, E -Resources
1

Text Books:

1" Nuclear Physics ; Ray and Nigam (Wiley Eastern 1td)

2. Nuclear Physics; I Kaplan (Narosa) g
3. Introduction to nuclear Physics; H.A. Enge (Addison wesley) \
4. Concepts of Nuclear Physics; B.L.Cohe, McGraw Hill Higher Education 1

Reference Books: S

1. Introductory Nuclear Physics; Kenneth S. Krane, Wiley \

2. Nuclear Physics: Principles and Applications; John Lilley,2006, Wiley

3. Nuclear and Particle Physics: An Introduction; Brian R. Martin and Graham
Shaw, 3" ed., Wiley

E -Resources:

—_

hitps://nptelac.infcourses/L 15103101
2. httpsi//nptelwc.m/courses/1 15 04043
3. btps:/fepgp.inflibnetac.inllome/Vie
wSubject?catid=+4mIqRALKsIwOHIVEY SMru==

———]

{ﬁ\'/"\ﬁ"\f( AN~ .
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Part A: Introduction

1. | Course Code | PHY'T 403 -
| 2. | Course Title | Atomic and Molecular Physics
I3 } Course Type | I'hcory

|
C4 | Pre- requisite

5.1 Course Learning

w.e.l. :2024-2025

Nil

| Qutcomes

\
{
|
{
|
|

| At the end of this course, the student will be able to:

[ e

Topic

—
No. of |
Hour |

1

1

Apply principles of quantum mechanics to the study of atoms and its
(CLO) behaviour.
e Understand spectroscopy of the hydrogen and multi-electron atoms.
e Understand of quantum behaviour of atoms in external electric and
magnetic fields. '
7 o e Familiar with the working principle of laser for its application purposes.
6. Credit Value 4
7. | Toral Marks [A: 20 Marks Max. marks : 100
ESE: 80 Mayks Min. Marks: 36
Part B: antcnts of the Course |
Total No. of the Lecture/ Hour: 60
L

- Characteristics X-ray, Moaseley’s law, Doublet Iine

Atomic Structure and Spectra: Spectra of hydrogen and hydrogen like atoms
educed mass of clectron, Variation of Rydberg constant, Bohr-Sommerfeld |

model of Hydrogen Atom, Sommerfeld’s Relativistic correction for ene

s

|
|
1

rey

evels of hydrogen atom, Vector atom model, spin-orbit interaction and fine |

sructure in alleali speetra.

X-ray Spectroscopy and Magnetic Effects: Spectra of Helium, Alkaline eartl
atoms, Smglet -Trplet series, L-S and J-) coupling Inleraction energy.

Contnuous Xoray spectrum, Dependence on voltage, Duane and Hunt's 1

Bffectof of magnetic field on enerpy levels (
ratio for orbital and spin maotion,
clfect(normal and anamolons

aw,
structure of” X-ray spectra,
mono-valent atoms), Gyromagunetic
Lande p-factor,  wenk and strong tield
\ zeeman etfect, Baschon-Back clleet), Stark
effects.

1
i

12 i

———

L
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s

T ——

I\

Tolecular Eoergy Levels N ' ' o ‘ '
Encrgy Levels and Spectroscopy: 1.inc broadening mechanism, \ ‘
molecules 1 ¢ Nnear o : : |
o lqulki‘ l)\mmnm lincar symmetvic top, asymmelric lop molecules, Energy 12 '
- selection rules, spectra of symmetric top and asymmetric top molecules.

| P W A . -~ . e e -~ g . N .
| Re .ldllundl energy and spectra of diatomic-molecules as rigid rotor and non rigid
| rotot, selection rule, wternuclear distance, isotope effect.

l:loctronl? h':msitions and Vibrational-Rotational Spectra: Vibrational
energy of dlatomlc molecule, Energy levels, spectrum, Anharmonicity of 12 “‘
mwolecular vibration, Encrgy levels, spectrum. |

diatomic molecule, selection mles. 1

Electronic band system sequences, progression, Frank Condon principle, Born-

; Molecule as vibrating rotor, rotational, vibrational and Raman spectra of
| Oppenheimer -oximati
| Oppenheimer approximation and R branches, IR spectrometer.

| Lasers: spontanecous and stimulated emission, Einstein A & B 2 ‘
| coefficients. Optical pumping, population inversion, rate equation. Modes of :
| resonators and coherence Iength. )\

Part C - Learning Resources

Text Books, Reference Books, E -Resources x

Text Books: \
Introduction to Atomic Spectra; H.E White; Mcgraw-Hill Education. |
Atomic Spectra and Atomic Structure; Herzberg; Dover Publications 1nc.

3. Molecular Structure and Spectroscopy, G. Aruldhas; Second Edition 2007,

Prentice Hall Of India, New Delhi , :
4 Atomic & Molecular Spectra; Raj Kumar,Kedar Nath Ram Nath, New

Dclhi

N —

~

Reference Books:

1 Fundamentals of Molecular Spectroscopy; Banwell; Mcgraw-Hill (India)
Ltd.
Introduction to Molecular Spectroscopy; Batrow; Megraw-Hill Fducarion.
Modern Spectroscopy; Hollas; Wiley India Pvt Ltd. {
4 Atomic and Molecular Spectroscop; Sune Svanberg; 1992, Second Edition, |

pringer Verlag, Berlm. |

w oo

10 -Resources:
I Ltps/mplel acm/courses/ TS LO1005
2. J'_nll_]).’;:://l)p‘l(tl,:utm/r'mn“;('s;/J 15105100
3. htps:/icpyp.milibnetac, in/Llomes Viewn ubject?
catids AmIqRALKSwQHOVEY SMiw: -2

- T o T V}lr&:v\ﬁy‘/yv\r\
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~ Part A: Introduction L S

——

‘ llomdm M. bc (Ph\\lcﬂ Semester: 1V \uu ‘yuond w,c.[ 2()24 2025

I
A i

PHYT 404

i

Course Caode

I , ‘
2. | Course Til‘lc Electronics - IV
3. ( Cowse Type | Theory

4. pIL requisite ’ Nil
J 1

S, Course Learning . At the end of this course , the student will be able to:

| Outcomes ¢ Understand the evolution and architecture of MICIOProcessors, memory

(CLO) . systems, and local area networking (LAN).

¢ Master the ALU, timing and control unit, registers, data/address c
configuration, and instruction set of Intel 8085 microprocessor.

‘ * Gain proficiency in addressing modes, instruction execution, and data flow

" in Intel 8085 programming.

| Acquire knowledge of optical fiber communication, including structure,

" classification, refraction, and total internal reflection.

I * Explore types of optical fibers, cables, splicing techniques, connectors, and

T

|

analyze the advantages and disadvantages of optical fiber communication.
W.
7. Total Marks IA: 20 Marks Max. marks: 100 \
ESE: 80 Marks Min. Marks: 36

6. Credit Value

—

Part B: Contents of the Course

Total No. of the Lecture/ Hour: 60

Topic . No.of

Microprocessors & Memory Essentials:  Microprocessor &  Micro “
- Computers:-Evolution of Microprocessor, Internal Microprocessot Architecture, | - :!

I
: Architecture of digital Computer.
' Meinory: Semiconductor memories (RAM, ROM, PROM, EPROM, ‘\hil‘li
register), Magnctic Memory; Floppy disks, Hard disks, Optical Disks, Magnetie |
| Bubble Memory. _ _ ._ ]
Intel 8085: Architecture and Instruction #xecution: Intel RORS, ALU, 12
I Timing and Control Unit, Registers, Data and Address Bus. Pin Configuration.

Instruction Cycle: Op-code and Operands , Feteh Operation,  Execule
O}aemtlon Machine Cycle, Tnstruction and Data flow.

Time Diagram: Opcode Fetch Cycle, Memory read, I/Q) Read, Memory write,
/O Write.

FNENANN
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f Addressing Modes and Instruction Sett Dircel Addressing, Register

addressing, Register Indirect Addressig, immediate Addressing, 1mplicit 12
Addressing.

| Tnstruction set o 8085: Data transfer group, Arithmetic group, Logical group,

Assembly Language Programming: Addition of Two 8-bit-number, Sum §-

bit, Addition of Two 8-bit number, sum 16-bit, 8-bit subtraction, Find the largest 19
number in data array, To arrange a scries of numbers in Descending order, Find ;

 the smallest number in a data array, To arrange a data array in ascending oxdu !
- Shift of 8-bit number of left by one bit and two bit , Shift of 16-bit number by

_one and two bit. ‘
_ b |

Fundamentals of Optxcal Fiber and Fiber Optic Systems: Optical P1ber
. [ntroduction, structure, Classification, Refraction and Sncll's law. Total 1
mternal refraction, Light propagations through and optical fiber, Acceptance
angle for incident ray, Numerical Aperture, number of modes and cut-off
parameter, single mode propagation, comparison of step and graded index

fiker.

| Types  of  Optical Fiber: HPSUU, HPSIR, Halide fiber.
Optical  fiber cables: Multifiber cable, Splicing and conneclors.
Advanlage and Disadvantage of optical fiber,

Part C - Learning Resources

Text Books, Reference Books, E -Resources

Text Books:
1. Fundamental of microprocessor and microcomputer, B. Ram, Dhanpat Rai

Publication, New Delhi.
2. Microprocessor Architecture, programming and application with 8085/8086-
Ramesh S. Gaonkar, Wiley Easter Ltd. 1987.

Reference Books:
1. Introduction to microprocessor, Aditya Mathur, Tata McGraw Hills New
,f Delhi
: 2. Optical Fibrcs and Fibre Optic Communication Systems, Subir Kumar
Sarkar, S. Chand & company [td.
3 ();mcal l iber Communications (Principle and Practice) John M. Senior .

Preptice Hall of India Pyt |L.td

E -Resources:

Lo Btipes /2ot e ideonrses/ 108107020

2. httpa/raptelacan/conees/ 106100 10

3. hpswess allabomcmenits comd/video Teviures
4. bitps/icicctronics stackexchanoe com/

5. hitps/epep inthbnetac an/Home/ViewSubjeet

eatid A AMIGRATLKswOHOVEY SMrw
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