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POSTGRADUATE DEPARTMENT OF PHYSICS

CBCS SYLLABUS

COURSE STRUCTURE

M.Sc. Physics (2021 -2024)

| SEMESTER I SEMESTER
COURSE H/W C COURSE HW | C
DSC ol 5 4 DSC oalv 5 4
DSC o Il 5 4 DSC oVv 5 4
DSC alll 5 4 DSC oVI 5 4
DSE-I 4 4 DSE-III 4 4
Practical -1 4 2 Practical o Il 4 2
Practical -1l 4 2 Practical - IV 4 2
IDC ol 2 2 SEC 2 2
Library Hour 1 Library Hour 1
TOTAL 30 22 TOTAL 30 22

Il SEMESTER IV SEMESTER
DSC-VII 5 4 DSC oX 5 4
DSC oaVill 5 4 DSC oXI 5 4
DSC olX 5 4 Project 8 8
DSE alll 4 4 DSE -1V 4 4
Practical -V 4 2 Practical -VII 4 2
Practical -VI 4 2 Practical -VIII 4 2
IDC -II 2 2
Library Hour 1
TOTAL 30 22 TOTAL 30 24

DISTRIBUTION OF HOURS, CREDITS, NO. OF PAPERS &

MARKS

SUBJECT HOURS CREDITS |NO. OF PAPERS | MARKS
DSC+Project 63 52 12 1250
Practical 32 16 8 400
DSE 16 16 4 400
IDC 4 4 2 100
SEC-SWAYAM-NPTEL 2 2 1 50
Course
Library Hour 3

TOTAL 120 90 27 2200




POSTGRADUATE DEPARTMENT OF PHYSICS

M.Sc. Physics (2021 -2024)
COURSE STRUCTURE

SEM

Course

Title of the
Courses

Sub. Code

H/W

L*

T*

P*

Marks

DSC-I

Mathematical
Physics -1

21PCPH11

5

40

60

100

DSC-II

Classical
Mechanics

21PCPH12

40

60

100

DSC-l1l

Thermodynamics
and Statistical
Mechanics

21PCPH13

40

60

100

DSE-I

(A) Advanced
Electronics

21PEPH11A

(B)Python
Programming

21PEPH11B

(C) Radiological
Safety Aspects

21PEPH11C

40

60

100

P-I

General Physics
Practicals -1

21PCPH1P1

40

60

100/2

P-11

Advanced
Electronics
Practicals -I

21PCPH1P2

40

60

100/2

IDC

Basics of Digital
Electronics

21PIPH11

40

60

100/2

Library Hour

DSC-IV

Mathematical
Physics -l

21PCPH21

40

60

100

DSC-V

Quantum
Mechanics -I

21PCPH22

40

60

100

DSC-VI

Atomic and
Molecular
Spectroscopy

21PCPH23

40

60

100

DSE-II

(A) Advanced
Microprocessors
and Microcontroller

21PEPH21A

(B) M aterial
Physics and
Processing

Techniques

21PEPH21B

(C) Plasma Physics

21PEPH21C

40

60

100

P-1ll

General Physics
Practicals -l

21PCPH2P1

40

60

100/2

P-1vV

Advanced
Electronics
Practicals -II

21PCPH2P2

40

60

100/2

SEC

SWAYAM-NPTEL
Course

21PSPH21

40

60

100/2

Library Hour




Dsc-vi [Electromagnetic 21PCPH31 | 5 ~|-14a |40 |60]| 100
Theory
DSC Quantum
VIII- mechanics 21PCPH32 5 - - 4 40 | 60 100
-1l
DsC-Ix [Research 21PCPH33 | 5 - |-1| 4|40 |60 100
Methodology
(A) Non-Linear 21PEPH31A
Physics
(B) Physics of Nano
I DSE-III Materials 21PEPH31B 4 - - 4 40 | 60 100
(C) Density
Functional 21PEPH31C
Theory
pay |Advanced Physics |51 popiiapg | g “[4] 2| 40 |60 | 10012
Practicals -1
Micropro cessor
P-VI a’?d 21PCPH3P2 4 - 14| 2 40 | 60 | 100/2
Microcontroller -
Practicals
IDC-1l |Energy Physics 21PIPH31 2 - - 2 40 | 60 | 100/2
Library Hour 1 - -] -
psc-x |fdvanced Solid 21PCPH41 | 5 -] 4|40 |60]| 100
State Physics
Nuclear and
DSC-XI |Elementary P article | 21PCPH42 5 -1 -14 |40 |60 100
Physics
P Project 21PPPHA41 8 8|-1] 8 - - 150
(A) Applied Optics 21PEPH41 A
and Laser Physics
IV |psg-rv |(B) Elementary = |, o001 8] 4 -| -] 4|40 |60 100
Numerical Analysis
(C) Quantum field 21PEPH41 C
Theory
p.yi |Advanced Physics |, boppg | 4 " 14| 2 | 40 |60 | 1002
Practicals -II
Numerical methods
pyyy [BMACH 21PCPH4P2 | 4 - 4| 2 | 40 |60 | 1002
Programming in
Physics
Total 120 90 2200

*L—Lecture Hours *T

—Tutorial Hours * P

—Practical Hours




M.Sc. Physics
Programme Learning Outcomes

PLO

Upon completion of M.Sc. Degree Programmes, the graduates
will be able to:

PLO 1

Disciplinary Knowledge
1 Acquire in -depth scientific knowledge in the core areas of study.

PLO 2

Creative Thinking and Pract ical Skills / Problem Solving Skills

1 Enrich skills of observation to draw logical inferences from
scientific experiments /programming and skills of creative
thinking to develop novel ideas.

1 Hone problem solving skills in theoretical, experimental and
comp utational areas and to apply them in real life situations.

PLO 3

Sense of inquiry and Skilled Communicator / Research,

Innovation and Entrepreneurship

1 Develop the capability for raising appropriate questions relating
to the current/emerging issues encoun tered in the scientific
field and to plan, execute and express the results of experiments
/ investigations through technical writings as well as through
oral presentations.

1 Design innovations for exploring the unexplored areas in diverse
fields to accompl ish socially relevant and economically beneficial
innovative research projects.

1 Become a skilled entrepreneur for launching start -up / business
ventures to improve the economy of the nation.

PLO 4

Ethical Awareness / Team Work / Environmental Conservatio n

and Sustainability

1 Equip them for conducting work as an individual / as a
member, or as a leader in diverse teams upholding values such
as honesty and precision, and thus preventing unethical
behaviours such as fabrication, falsification, misrepres entation
of data, plagiarism etc. to ensure academic integrity.

1 Realise that environment and humans are dependent on one
another and to know about the responsible management of our
ecosystem for survival, and for the well -being of the future
generation as well.

PLO 5

Digital Literacy/Self -Directed Learning/  Usage of ICT/Lifelong

Learning

1 Get access to digital resources, to use them judiciously for
updation of knowledge and also to engage in remote/
independent learning.

91 Inculcate the habit of learning ¢  ontinuously through the
effective adoption of ICT to update knowledge in the emerging
areas in Sciences for inventions/discoveries so that the
knowledge transferred from laboratory to land would yield
fruitful results for the betterment of global society.




Programme Specific Outcomes (PSO)

PSO | Upon Completion of M.Sc Physics Degree Programme, the Graduats PLOs

NO. will be able to: mapped

PSO1 | Acquire knowledge in analytic and critical thinking skills in major brang PLO- 1,2
of Physics.

PSQO2 | Familiarize themselves with contemporary research in various field PLO-3,4
Physics by enhancing pedagogical and scientific writing skills for Pro
through modern methods.

PS03 | Develop leadership skill and find ways to apply their knowledge ofi&h] PLO-1,4,5
with advancement in higher education and career besides the de
remain lifelong learners.

PSO4 | Solve issues concerned in the society with the help of Physics a| PLO-3,4,5
principles.

PSO5 | Demonstrate the various concepts blysics through the practical cours PLO-1,2,3

which are framed in relevance to that of the theory courses.




SEMESTER- |

Course Title MATHEMATICAL PHYSICS 1 |

Total Hrs. 75
Hrs./Week 5
Sub.Code 21PCPH11

Course Type DSC

Credits 4

Marks 100

General Objective:

Mathematical Physics provides firm foundation in various mathematical methods
developed and used in understanding different physical phenomena.

Course Objectives:

CO No. The learners will be able to
CO1 Comprehend knowledge in Mathematical Physics and its applications.
CO-2 Build expertise in mathematical techniques required in Physics.
CO3 Develop problem solving skill in Fourier and Laplace transforms.
CO-4 Classify and draw inferences from mathenadtsolutions based on Group
Theory.
Familiarize themselves with theorems on representation and solving
CO5 ) : . )
problems in various fields of Physics.

UNIT i | LINEAR VECTOR SPACE & MATRICES (15 Hours)

Gauss Divergence Theorerm St ok e 6 s -Gt & e 0 @eemOfthogonal
curvilinear ceordinates- Differential operators in terms of orthogonal curvilinear co
ordinates Cylindrical and spherical polar ewrdinates- Differential operators in terms of
cylindrical and spherical polar @rdinatesi Linearly dependent and independent sets of
vectorsi Dimensions, Basis and Inner prodiicBchmidt orthogonalization Proces€igen
value and Eigenvectors of matrix.

UNIT 7 1l SPECIAL FUNCTIONS -1 (15 Hours)
Dirac delta function Properties and representatidrDorac delta functionLegendre
differential equation and its polynomidl Generation functioni Rodr i gue 6is f or m
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Orthogonal property Recurrence formulaé Hermite differential equation and Hermite
polynomiali Generating function Orthogonal propsy i Recurrence formulaeRodr i gue 6 s
formula.
UNIT - Il INTEGRAL TRANSFORMS (15 Hours)

Fourier Transform- Properties of Fourier transform Fourier sine and cosine
transform-Fourier transform of a derivative Laplace transforni properties of Laplee
transform Laplace transform of the derivative of a functionverse Laplace transform:
Fourier mellin theoremsolution of linear differential equations with constants coefficients

UNIT 7 IV GROUP THEORY (15 Hours)

Concept of a Group Group Postulas- Abelian groupi Genetrators of Finite group
- Cyclic groupi Group multiplication tablé Subgroups Cosetsi Conjugate elements and
classes-lsomorphism and HomomorphisiCa y | ey 6 s - Grdug symreetny of a
equilateral triangle Group symmetry o& equilateral square.

UNIT - V REPRESENTATION OF GROUPS (15 Hours)

Reducible and irreducible representation§heorems on representatienheoremi
Theorem 2 ( Sch dhedram 3|- Orthogonality Theoremi Character of a
representation character tabei Construction of Character tablésCharacter tables for
simple molecular types ¢ & Cay point group molecules ).

TEXT BOOKS

1. Satya Prakadlii Mat hemat i cal Physicso, Sulthan Chan

2. H. K. Dass and Rama aV e PimgChandiandcarhipany bich (201@)

3. A W. Joshi, AMat r i c & Shirdeedittbni NewAgeo internatiomal Ph y s i
(Pvt.) Ltd (1995).

REFERENCE BOOKS

1. Geor ge B. Ar f ken and Hans J. Weber, n Ma
Acadanic Press, Sixth Edition (2005).

2. Frank AyerssMat r i ces ASchaumds SeHil Besvdelhi TMH e «
(1984).

3. Murray R. Spiegel , Seymour Lipschut z an
Schaumobs Out | i rHél, Secend Editde (2009).T at a Mc Gr aw
4. Mi chael Tinkham, AGroup theory and Quantu

(1974).
5. Murray R. Spigel, ATheory and Probl ems

edition, Mcgraw hill, (1986).



Course Outcomes

CO Upon completi  on of the course, PSOs Cognitive
No. the students will be able to Mapped Level
CO-1 | Summarize vector operations in orthogo 1,3 .
o . Understanding
curvilinear ceordinates.
CO-2 | Apply special functions such as Legendre 1,2,3 Applvin
Hermite polynomials in various fiesdof Physics. pplying
CO-3 | Solve problems in Physics using Fourier and Lap 2,3 :
Creating
Transforms.
CO-4 | Explain the concept of Group Theory. 1,2,3 Analyzing
CO-5 | Construct the character table and know 1,24 .
. Creating
importance of group theorems.
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
[ 21PCPH11 MATHEMATICAL 75 4
PHYSICS-
Course Programme Learning Outcomes (PLOS) Programme Specific Outcomes (PSOs)
Outcomes | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSOL | PSO2 | PSO3 | PSO4 | PSO5
(COs)
CO1 P P P P P P
CO2 P P P P P P P P
CO3 P P P P P P P P
CO-4 P P P P P P
CO5 P P P P P P P P
Number of matched?() = 36
Relationship =High
Low (If the No. of matches are less than 25)
Medium (If the No. of miches are between 25 and 33)
High (If the No. of matches are more than 33)
Prepared by Checked by

Name : Mrs.A.Ferin Fathima

Signature : |

[ At

Mrs. A. Zeenath Bazeera

i S e

Head of the Department




SEMESTER- |

Course Title CLASSICAL MECHANICS

Total Hrs. 75
Hrs./Week 5
Sub.Code 21PCPH12

Course Type DSCHI

Credits 4

Marks 100

General Objective:

To understand the motion of partislethrough Lagrangian and Hamiltonian
formulations

Course Objectives:

CO The learners will be able to

CO-1 | Understand the concept of Lagrangian formulation.

CO-2 | lllustrate the two body central force problem and its dynamics.

CO-3 | Examine mathematicaéthniques for solving rigid body motion.

CO-4 | Explain the foundations of Hamiltonian formulation and canonical transforma

Evaluate the mathematical skills in solving small oscillations and rela

CO5
problems.

UNIT -1 LAGRANGIAN FORMULATIO N (15 Hours)

Mechanics of a particle and system of parti¢l€Sonservation laws: conservation of
linear and angular momentiimConstraints and degrees of freeddmGeneralised co
ordinates D6 Al ember t 6s priihaigplaae geb s wmeatiognti ackri owe r b
holonomic systemappl i cati on of Lagrangeods equation
At woodds machi ne,-vdlocity depepdent poieridl.e i n space
UNIT 7 Il TWO BODY CENTRAL FORCE PROBLEM (15 Hours)

Reduction to the equivalent onedyocentral force probler Equations of motion
and first integralsi Virial theorem i The equivalent one dimensional problem and
classification of orbit$ Differential equation forthe orbitK e p| er 6 s pr obl e m: I r
law of forcel Scattering ina central force field Transformation of scattering problems to
laboratory coordinates.



UNIT 7 Il KINEMATICS OF RIGID BODY MOTION (15 Hours)

Independent coordinates of a rigid bad@rthogonal transformatierEuler® angles
T Coriolis forceAngular momentum and Kinetic energy of motion about a poilhertia
tensor and Moment of inerttiecEul er 6 s equations of motion (
Method)i Torque free motion of a rigid bodyheavy symmetrical top.
UNIT -IV HAMILTONIAN FORMULATION AND CANONI CAL
TRANSFORMATION (15 Hours)

Calculus of variationr Principle of least actioin Other forms of action Principlds

Hami |l tondsLagrramgad®dd e equati on f-r cCamonicela mi | t c
transformatiori Generating Function§ Poi ssonds br ackelamialrtdon @ s
Jacobi equation f or HBxampletHarman Ogeiltaiorpoblgna |  f u n

Hami |l tonds c¢hai Actoneanglé ariables. Functi on

UNIT -V SMALL OSCILLATIONS AND THEORY OF RELATIVITY (15 Hours)

Stable and unstable Equilibrium Lagr angeo6s equation of |
oscillations- Normal Ceordinates and normal frequencies of vibratiefrree vibrations of
linear tri atomic molecule Basic Postulates of Special theory of RelativityLorentz
transformation Force and energy equations in relativistic Mechanicagrangian and
Hamiltonian formulation of relativistic mechanics.

TEXT BOOKS
1. H.Goldstein Classical MechanicsAddition Wesley, Il Edition, (2000).
2. Gupt a, Kumar ,i cSahla r Meac h afind | cassos, Pragat. Pr a
Edition(2021).
3. J.C. UpadhyayaClassical Mechanics Hi mal aya Pub" Revitkeing Ho
Edition.

REFERENCE BOOKS

1. V.B. Bhatia ,Classical Mechanicd\arosa Publishing house, New Delhi, (1997).

2. NC. Rma and P.S. Joag, i Cl a sHillj IcEition, Me c h an
(1991).

3. John R. TaylorClassical Mechanic€Edwards Brothers, Inc, (2005).

4. R. G. Takwale and P. S. PuranikIntroduction to Classical Mechanics Tata
McGraw- Hill Publishing Company.td. (1989).

5. B. D. Gupta, Satya Prakash and Kedarnath Ramna@assical MechanicsNew
Delhi, (2012).
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Course Outcomes

CO Upon completion of the course, PSOs Cognitive
No. the students will be able to Mapped Level
CO-1 | Understand theorinciple and importance of Lagrangii 1,2, 3 .
. Understanding
formulations.
CO-2 | Identify the essential features of a problem such 2,3
motion under central force, rigid body dynamics, i ADDIV
periodic motions by using appropriate mathemat ppyINg
equations.
CO-3 | Analyze rigid body dynamics and normal mode analys 1, 2,3 Analyzing
CO4 | Expl ain Hami |l t on Jacobi 234
principle function and analyze the mechanical prob Evaluating
through canonical transformation.
CO-5 | Evaluate the concepts of small oscillations 4 1,3 .
S . Evaluating
relativistic mechanics.
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
21PCPH12 CLASSICAL 75 4
MECHANICS
Course Programme Learning Outcomes (PLOS) Programme Specific Outcomes (PSOs)
Outcomes | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
CcO-1 P P P P P P P P
CO2 P P P P P P
CO3 P P P P P P P P
CO4 P P P P P P P
CO5 P P P P P
Number of matched?() =35
Relationship High
Premared by Checked by
Name : Mrs. A. Zeenath Bazeera Mrs.A.Ferin Fathima
(vt A2

Signature

11

Head of the Department
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SEMESTER- |

Course Title THERMODYNAMICS AND STATISTICAL MECHANICS

Total Hrs. 5
Hrs./Week 75
Sub.Code 21PCPH13

Course Type DSCHII

Credits 4

Marks 100

General Objective:

The objective of the course is to understdrstatistical basis of Thermodynamics

Course Objectives

CO The learners will be able to

Understand the general concepts of Statistical Mechanics and statistical bas

col thermodynamics

CO-2 | Explore the field of ensembles and partition function

CO-3 | Explain the principles of Bose Einstein and Fermi Dirac Theory.

Formulate the applications Bbse and~ermi Statistics in various problems in

co-4 Physics.

CO-5 | Comprehend the concept thie phase transitions.

UNIT 71 STATISTICAL BASIS O F THERMODYNAMICS (15 Hours)

Basic postulates of thermodynamid$hase spat&undamental relations and
definition of intensive variablekitensive variables in the entropy formulation
Thermodynamic potentials Maxwell relationsThermodynamic relatiorsMicrostates and
Macrostates Ideal gas Entropy of Ideal gas Microstates and Macrostates in classical and
Quantum systemisDensity of state$ and volume occupied by a quantum siatei ouvi | | e 6 s
theorem .

UNIT 7ll METHOD OF ENSEMBLES AND PARTITION FUNC TIONS (15 Hours)
Canonical and Grand Canonical Ensemblesleal gas in canonical ensemble
Maxwell velocity distributioni Equipartition of energy Grand canonical ensembleldeal
gas in grand canonical ensembl€omparison of various ensembie®uantum distributions
using other ensemblés Photonsi - Partition Function- Canonical partition functiori

12



Molecular partition functiori Translational partition function Rotational partition function
T Vibrational partition function.

UNIT - Il QUANTUM STATISTICAL MECHANICS (15 Hours)

Postulates of Quantum Statistical Mechanid3ensity operator and matrix
applications to electron in a magnetic fieltiee particle harmonic oscillator, and to
multiparticle systems ldeal Bose and Fermi gases in cawoah and Grand canonical
ensemblesBoseEinstein and Fermbirac distributions equations of state.

UNIT - IV APPLICATIONS OF BOSE AND FERMI STATISTICS (15 Hours)

Degenerate Fermi gabw temperature expansion of electronic specific -hatli's
theoryof paramagnetisshandau's theory of diamagnetisépplications of Bose Statistics :
Black body radiationDebye theory for specific hedBose Einstein condensation
UNIT 7 V PHASE TRANSITIONS (15 Hours)

Phase transiticf’hase transition of first andc®d kindi critical exponent Yang
and Lee theory Phase transition of the second kiinthe Ising model BraggWi | | i amé s
approximatiori one dimensional Isingmodelandaubés t heory of phase
TEXT BOOKS

1

1. Satya Prakash, A SedarNathsRam Rualicatidde DRehia(R0L5).s 0 , K
2. Dr . S.L. Gupta and Dr . V. Kumar , AStati
Publications, Meerut, #8Edition, (2015).
3. F. W. Sears and G. L. Salinger, ATher mod)
Thermodynamis 6, 3rd Ed, Narosa, New Delhi, (19
REFERENCE BOOKS
1. F. Rei f, AFundamentals of St at-Hif tNew al an

York, (1965).
2. R. K. Pat hri a, NnStati st i c-Adinmanhe dNéwaDelhi,c s 0 ,

(1996).

-
£

3. FW.and MW.Sears and Zymhnd#MMeichaniStadb] sMc Gaaw

Company, New York, (2011).
4. Surekha Tomar, CSHRRGC NET/ JRF/ SET Physical Scienc& Bdition.

5. S. P. Kui | a, A Fundamentals of Quantum Me

St at e P hogsand@lied Pvt. Bdh, Second Edition, (2018).
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Course Outcomes

(6{0) Upon completion of the course, PSOs Cognitive
No. the students will be able to Mapped Level
CO-1 Understgnd the fuqdqmental knowledge of _Statls 1.3 Understanding
Mechanics and statistical be®f thermodynamics.
CO2 | Identify the various types of ensembles. 1,3 Applying
CO3 Analyze_ the importance of Quantum Statisti 1.2.4 Analyzing
Mechanics.
CO-4 | Explain the applications of Fermi statistics. 1,2,3 Evaluating
CO5 Esnm_a_te the formulation and theory of phg 23.4 Creating
transition.
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
[ 21PCPH13 THERMODYNAMICS AND 75 4
STATISTICAL MECHANICS
Course Programme Learning Outcomes(PLOSs) Programme Specific Outcomes (PSOs)
Outcomes | PLO1 | PLO2 | PLO3 | PLO4 PLO5 PSO1 | PSO2| PSO3| PSO4 | PSO5
(COs)
CO-1 P P P P P P
CO2 P P P P P P
CO3 P P P P P P P P
CO4 P P P P P P P P
CO5 P P P P P P P
Number of matched?() = 35
Relationship #High
Prepared by Checked by
Name : Dr. V. Chinnathambi Dr. Sainta Jostar. T
)| ¢ it > |
Signature : HeaOegfdhenent

s
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SEMESTER- |

Course Title ADVANCED ELECTRONICS
Total Hrs. 60

Hrs./Week 4

Sub.Code 21PEPH11A

Course Type DSEIA

Credits 4

Marks 75

General Objective:
To introduce the students the theoretical concepts of Advanced Electronics

Course Objectives

CO The learners will be able to

co1 Understand the physical construction, working, operational characteristics, a
applications of semiconductor devices.

CO-2 | Explain the detailed analysis of IC 741-amp.

CO-3 | Discuss the various wave form generators and wave shaping circuits.

CO4 | Impart the knowledge of digital circuits.

COS Develop their understanding ofetliundamentals and importance of very large
scale integrated systems.

UNIT 7 | SEMICONDUCTOR DEVICES (12 Hours)

Field effect transistor: The ideal voltage controlled current sdutice Junction Field
Effect transistofi the JFET volti ampere charaeristicsi JFET transfer characteristi¢s
The MOSFETiI The enhancement MOSFHTvolt i ampere characteristitsThe depletion
MOSFET 1T MOSFET circuit symbold The DC analysis of FET$ The MOSFET as a
resistancé switchi amplifieri smalli signal FETmodelsi CMOS devices.

UNIT 7 AMPLIFIER SYSTEMS (12 Hours)

Operational amplifieri architecturesi The gain stage with active loaid The
differential stagei DC level shiftingi output stages offset voltages and currenis
Measurements of opamp paraetersi Frequency response and compensadtistew ratel
BIFET and BIMOS circuits Three stage Op.anipMOS Op amp.

15



UNIT 7 Il WAVE FORM GENERATORS AND WAVESHAPING (12 Hours)

Wave form Generators and waveshaping : Sinusoidal oscilldatoPhase shift
oscillator i Wien bridge oscillatori General form of oscillator configuration crystal
oscillatorsi multivibratorsi comparatori square- wave generation from a sinusoid
Regenerative comparatorSquare and trianglewave generators pulse genetarsi NE
555timer and applications.

UNIT 7 IV DIGITAL CIRCUITS (12 Hours)

Binary - Decimali Octal and Hexadecimal numbér8421 Exceds3 - Gray Codes
Logic gatesi Laws Boolean algebralogic gates- Half and Full addei Comparatord
Decoders Multiplexersi Demultiplexers- Design of combinational circuits Sequential
circuits- Flip Flopsi Counters Registers A/D and D/A converter circulits.

UNIT 7 V VERY LARGE SCALE INTEGRATED SYSTEMS (12 Hours)

Dynamic MOS shift registers CMOS Dominologic - Random Access Memory
(RAM) 1 Read- write memory cell§ Bipolar RAM cellsi Charge coupled device (CCD)
CCD structure$ Integrated Injection logic(I2L)1 Microprocessors and Micro computers.

TEXT BOOKS
1. Sali vahanan, i cEil recuirtosnd ,c Tdeetva cMcGraanvd Hi
Delhi (1998).
2. Al bert Malvino & David J Bates, AElIl ectron
Publications, ¥ Edition, New Delhi, (2007).
3.A. P. Godse & U. A.Bakshi, A E| ecaltPublications, Devi ¢
Second Edition, Pune (2015).
REFERENCE BOOKS
1. SM. Sze, fASemi cicPrhdywsd tcosr acdhedv itceecshnol ogy o, Wi

(1985).
2. Ajay Ghatak and Thyagarajan, AOpto el ectr
Delhi, (1989).
3. Millman, J & Gr abel , A. AMi cro Electronicso, Ta
ISBN 0-07- 4637363., (2002).
4. H. S. Kal si , AEl ectroni c -HKk ompanes rSécandi on o,

edition, New Delhi, (2004).
5. K. V. Ramanan, fAFunct i onHil, NewIDelld, (1896)ni cs o, T
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Course Outcomes

CO Upon completion of the course, PSOs Cognitive
No. the students will be able to Mapped Level
CO1 Und(_arstand the importance and applications 12,4 Understandind
semiconductor devices. N
CO-2 | Categorizehe various uses of operational amplifier, 1,3 Analyzing
CO-3 | Estimate the operational detailswary large scale .
. 4,5 Evaluating
integrated systems.
CO4 D_e\_/elop th_e ability to analyze and design differ 245 Creating
digital circuits.
CO-5 | Constructthe wave form generators and wave shap
circuits 12,4 Creating
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
[ 21PEPH11A ADVANCED ELECTRONICS 60 4
Course Programme Learning Outcomes (PLOS) Programme Secific Outcomes (PSOs)
Outcomes | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
CcoO1 P P P P P P P P
CO2 P P P P P P
CO3 P P P P P P P P
CO4 P P P P P P P P
CO5 P P P P P P P
Number of matched?() = 37
Relationship High
Prepared by Checked by

Name : Dr. K.. Amutha

Signature:
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SEMESTER- |

Course Title PYTHON PROGRAMMING

Total Hrs. 60
Hrs./Week 4
Sub.Code 21PEPH11B

Course Type DSEIB

Credits 4

Marks 75

General Objective:

To educate the students about the Python programming for general purposes

Course Objectives:

CcoO The learners will be able to

COoO1 Introduce the concepts of algorithmedadevelop them.

CO-2 | Summarize the different types of statements in Python programming.

CO-3 | Explain the aspects of control flow and functions in Python programming.

CO-4 | piscuss the concepts of lists, tuples and dictionaries.

CO5 Build confidencen Python programming to use the files, modules and pack:

UNIT | ALGORITHMIC PROBLEM SOLVING (12 Hours)

Algorithms- building blocks of algorithms (statements, state, control flow, functions),
notation (pseudo code, flow chart, programming languaaigprithmic problem solving
simple strategies for developing algorithms (iteration, recursion). lllustrative proHiemhs:
minimum in a list insert a card in a list of sorted cargsiess an integer number in a range
Towers of Hanoi.

UNIT Il DATA, EX PRESSIONS, STATEMENTS(12 Hours)

Python interpreter and interactive med@lues and typesnt, float, boolean, string,
and list variables, expressions, statementtuple assignmentprecedence of operaters
comments modules and functiorsfunction ddinition and use flow of execution
parameters and argumentdustrative Programs: exchange the values of two variables
circulate the values of n variabletistance between two Points.
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UNIT Il CONTROL FLOW, FUNCTIONS (12 Hours)

Conditionals Boolean values and operatarsnditional (if} alternative (ifelse),
chained conditional (iElif-else} Iteration: state, while, for, break, continue, pass; Fruitful
functions return values, parametetscal and global scopkinction compositionrecursion
Strings string slicesmmutability, string functions and methedstring module Lists as
arrays. lllustrative prograrsquare root, gcd, exponentiatiosum an array of numbers
linear searchbinary search.

UNIT IV LISTS, TUPLES, DICTIONARIES (12 Haurs)

Lists: list operationslist slices list methods list loop- mutability- aliasing, cloning
lists, list parametersTuples tuple assignmentuple as return valudictionaries operations
and methodsdvanced list processinglist comprehensioiilustrative programsselection
sort insertion soHAmergesorthistogram.

UNIT V FILES, MODULES, PACKAGES (12 Hours)

Files and exceptiontext files reading and writing filegormat operatercommand
line argumentgerrors and exceptiofsandling exceptiosmodulespackages lllustrative
programsword count copy file.

TEXT BOOKS

1. David Beazley, APython Cookbooko, O6Reill
2. Al I en B. Downey, AThi nk Pyt hono, O6 Rei | |
(2016).

3. Mar k Lutizn g fAPLyetahronno, OO6Rei lly Media, (201

REFERENCE BOOKS

1. Kenneth Lambert, AFundamentals of Python
(2012).

2. Charles R. Severance, APyt honAmaazom Ever ybo
Digital Services(2016).

3. Eric Matthes, A Python Crash Courseo, N o
4 . R. Nageswara Rao, ACore Python Programmin
5. Yuxi Liu, A Python Machine Learning by EX
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Course Outcomes

CO Upon completion of the course, PSOs Cognitive
No. the students will be able to Mapped Level
CO-1 | Understand the knowledge to develop algorithm
Python to solve various problems pertaining 2,3 Understanding
Physics.
CO-2 | Apply the different typesof data, expressions aif 13 Applying

statements in Python programming.

CO-3 | Analyze the control flow and functions of Pyth

environment. 1.3 Analyzing
CO-4 | Measure the use of lists, tuples and dictionarie .
. 1,2,3 Evaluating
Python programming.
CO-5 | Develop the knowledge to use files, modules
packages in Python programming. 2,3,5 Creating
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
| 21PEPH11B ELECTIVE PAPER I 60 4
PYTHON PROGRAMMING
Course Programme Learning Outcomes (PLOS) Programme Specific Outcomes (PSOs)
Outcomes PLOl1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
COo1 P P P P P P
CO2 P P P P P P
CO3 P P P P P P
CO4 P P P P P P P P
CO5 P P P P P P P P
Number of matched() =34
Relationship High
Prepared by Checked by
Name : Dr. K. Amutha Dr. Sainta Jostar. T
Signature :

Head of the Department

S EZS e —
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SEMESTER- |

Course Title RADIOLOGICAL SAFETY ASPECTS

Total Hrs. 60
Hrs./Week 4
Sub.Code 21PEPH11C

Course Type DSEIC

Credits 4

Marks 100

General Objective:

To createawareness among the students to gain knowledge on the safety aspects of
radioactivity

Course Objectives:

CO The learners will be able to

CO-1 | Understand the fundamentals of radioactivity.

CO-2 | Study the bass of radiation detectors.

CO-3 | Explain the sources of radiation and their applications in the environment.

CO4 | Classify the Radioactive wastes and know to dispose them in a proper way.

CO-5

Experiment with thelanning of isotope laboratories and nsport of isotopes.

UNIT - RADIATION PHYSICS (12 Hours)

Introduction to Radioactivityy Radioactive disintegratioi Properties of nuclear
radiationi Decay & halflife 1 type of decay Interaction of lonizing radiation with Mattér
interaction of chege particlesi Electromagnetic interactioris Photoelectric absorption
Compton scattering Attenuation of Gamma radiation in mattér Biological effects:
Radiation damage Molecular level & Cellular level Deterministic effects Stochastic
effects.

UNIT -II RADIATION DETECTION (12 Hours)

Detectors & Monitoring Instruments: Gas Filled Detectors: GM counter &

Proportional Counter Scintillation Detector§ Semiconductor DetectorsRadiation survey

meters’ Beta & Gamma detectionNeutron detector ThermeLuminescent dosimeters.
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UNIT -lll PRINCIPLES OF RADIOLOGICAL PROTECTION, HAZARDS
EVALUATION & CONTROL (12 Hours)

Radiation Quantities and UnitsDose, equivalent dose and effective dosi&L| &
DAC Radiological protection Optimization of protectioni Dose limits for radiation
workersi internal exposure, Occupational exposure and members of pubtcupational
exposure levels Radiation hazards evaluatienSpecific Gamma constantPrinciples to
control external hazardRadiation shield half-value thicknes$ Tenth value thickness.
UNIT-IV REGULATORY ASPECTS & WASTE DISPOSAL (12 Hours)

Regulatory document Monitoring of external radiation Area monitoringi Role of
Radiological Safety Officers Emergency procedeas and spill control Radioactive Waste
management Types of radioactive wasteClassification of radioactive wasteDisposal of
radioactive wasté Solid - Liquid.

UNIT -V PLANNING OF ISOTOPE LABORATORIES & TRANSPORT OF
ISOTOPES (12 Hours)

Calcification of radioisotopes Types of radioisotope laboratorigs Design of
radioisotope lab- Specifications & requirements types of operation§ Transport of
radioisotope$ Condition for transport selection of package & design requirenss types

of package safety aspects of transport.

TEXT BOOKS
1. K Thayalan, fATextbook Of Radiol ogical Saf
Private Limited, (2010).P

2. K. M. Varier, ANucl ear Radi ation Detectio
Scierce Publication, (2009).

3. Ni col as Tsoul fani di s Meas@dment daodn Detécton dos b
Radiatiomi, CRC Press, Fourth Edition, (201

erg
5) .
REFERENCE BOOKS

1. Govinda Rajan, fAAdvanced Medi cal Radiati o

New Delhi, (1992).
2. AERB Radiation Production Rules (2004).

3. Gl enn F. Knol | , fiRadi ati on Detection and
4 . K. Mur al eedhara varier, ANucl ear radiati o
Narosa.

5. S. SKapoor and V.S. Ramamurthf Nuc |l ear Radi ati on Detectors
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Course Outcomes

(6{0) Upon completion of the course, PSOs
No. the students will be able to Mapped

Cognitive
Level

Understand thevarious absorption mechanisms

CO1 e i 1,2,4 Understandin
radidion and particles 9
Apply the knowledgeof basic radiation detectio .
coz | PPy I . -~ 2,3,5 Applying
mechanisms in various types of detectors
Examine theprincipl f radiological pr iof] .
cO3 amine thep nciples o adiological protectio 34 Analyzing
hazards evaluation and control.
CO-4 | Explain radioactive waste disposal 1.4 Evaluating
CO5 Create the plannlng of isotope laboratories a 4 Creating
transport of isotopes.
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
[ 21PEPH11C | RADIOLOGICAL SAFETY ASPECTS 60 4
Course Programme Learning Outcomes (PLOSs) Programme Specific Outcomes (PSOs)
Outcomes | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
CO-1 P P P P P P P P
CcO-2 P P P P P P P P
CO-3 P P P P P P
CO-4 P P P P P P P
CO-5 P P P P
Number of matched() =33
Relationship =Medium
Prepared by Checked by
Name : Dr. V. Chinaathambi Dr. K. Amutha

Signature .

gk

Head of the Department

R -
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SEMESTER- |

Course Title GENERAL PHYSICS PRACTICALS -1

Total Hrs. 60
Hrs./Week 4
Sub.Code 21PCPH1P1

Course Type PRACTICAL-I

Credits

2

Marks

100/2

General Objective:

sophisticated equipmesdnd analyze the data.

Course Objectives

Co

The learnas will be able to

CO1

Demonstrate how to handle the equipment.

CO-2

Expose to a handsn trainingto use the HéNe laser source.

CO3

Experiment the characteristicslaers.

COo4

Identify the various parameters in photovoltaic cell, ESR spectesrant
Ultrasonic interferometer experiments.

CO5

Facilitatet he concepts behind various
Method, Dielectric constants of solids and thermistor.

p h

©NO O WNE

(Any Eight)

Magnetic Susceptibility Qui nkeds Met hod.

Ultrasonic inteferometer velocity and compressibility of any two liquids.
Cauchybds constants by | east square
Temperature coefficient of a thermistor.

ESR SpectrometérDet er mi nat i eatctorof Landeos
Experiments based on H\¢e laser.

Force constant calculation from vibration spectrum.

Ander s on 6 PeteBninatidngoé self inductance of the given coi{different

turns/coil).
9. Characteristics of photovoltaic cell.
10. Dielectric constants and Dielectric loss of salids
11. Study of Characteristics of LASER

24
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(i) Determination of Gaussian nature of laser source and evaluation of beam spot size.
(i) Measurement of Laser beam divergence.
(iif) Absorption of light on various fibers.

To train the students with advanced experimental techniques in Physics and to handle

( Ex



12.Hysteresis loop Tracer

Course Outcomes

CO Upon completion of the course, PSOs Cognitive
No. the students will be able to Mapped Level
CO1 | Understand the experiments independently with 1,3,5 Understanding
variety of scientific equipment.
CO-2 | Construct the working of Ultrasonic interferome Applying
ard estimate the velocity and compressibility of a 24,5
liquids.
CO-3 | Categorize the magnetic  susceptibility 15 Analyzing
paramagnetic substance.
CO-4 | Measure the temperature coefficient of Thermig 245 Evaluating
and self inductance of a coll. T
CO-5 | Speculate the wavelength of light emitted by-e
Laser and Lande 06g6 f a 2,5 Creating
spectrometer
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
21PCPH1P1 GENERAL PHYSICS 60 2
PRACTICAL -I
Course Programme Learning Outcomes (PLOS) Programme Specific Outcomes (PSOs)
Outcomes | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
Co1 P P P P P P = P
CO2 P P P P P
CO3 P P P P P P P P
CO4 P P P P P P P P P
CO-5 P P P P P P
Number of matched() =36
Relationship High
Prepared by kedQ@lyec

Name : Dr. K. Amutha

Signature : i

& 1t

Department
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SEMESTER- |

Course Title ADVANCED ELECTRONICS PRACTICALS -l
Total Hrs. 60

Hrs./Week 4

Sub.Code 21PCPH1P2

Course Type PRACTICAL-II

Credits 2

Marks 100/2

General Objective:

To educate the students in electronics so that they can vedfgiemelop confidence
to handle sophisticated equipm&nt

Course Objectives:

CO The learners will be able to

CO-1 | Understand the experimental techniques in electronics.

CO-2 | Simulate themselves to handle various electronic circuits.

CO-3 | Analyze the chracteristics of ofamp and transistor.

CO-4 | Develop the knowledgef multivibrators and IC circuits

CO5 Assemble the circuits of digitéb analog and analog to digital conversion, use
logic gates.

(Any Eight)
Regulated power supply with 78052312.
Characteristics of Optoelectronic devicésiDR-Photodiodel ED-Photovoltaic
cell.
Construction of Square wave and Triangular wave generator ush#gr(pP
OP-Amp Characteristicé Inverting and Noninverting amplifiers.
D/ A Converters using IC 741.
UP/ Down Counters using IC 7476 / 7473.
Schmitt Triggefi using OpAmp and Transistor.
Transistor characteristics.
.Determination of Planckds constant.
10.555 multivibrators.
11. Arithmetic operations using IC741.
12. Solve simultaneous equation (Two variables ongia IC 741.

N =

©®~NO UMW
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Course Outcomes

CO Upon completion of the course, PSOs Cognitive
No the students will be able to Mapped Level

CO-1 | Understand the -Y characteristics of variou 1,45 Understanding
optoelectronic devices like LDR, LED, photodio
and photovoltaic cell.

CO-2 | Develop an active expertise in using and construg 135 Applying
electronic circuits Y

CO-3 | Analyze square and triangular wave usingadmp and

. i . . 3,5 Analyzin
find the solutions of simultaneous equation. yzing
CO-4 | Design Upi Down couner using | Co 2,5 Creating
CO-5 | Invent the characteristics of regulated power sujf 1,3,5
using IC 7805 &7812 and find solutions f Creating
Arithmetic operations using IC 7483
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
| 21PCPH1P2 ADVANCED ELECTRONICS 60 2
PRACTICALS -1
Course Programme Learning Outcomes (PLOs) Programme Specific Outcomes (PSOs)
Outcomes PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
co1 P P P P P P P P
co2 P P P P P P P P
COo3 P P P P P P P
CO4 P P P P P P
CO5 P P P P P P P P
Number of matched() = 37
Relationship $High
Prepared by Checked by
Name : Dr. V. Chinathambi Dr. K. Amutha
Signature : tHeabepartment

) SZ S ho—
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SEMESTER- |

Course Title BASICS OF DIGITAL ELECTRONICS

Total Hrs. 30
Hrs./Week 2
Sub.Code 21PIPH11

Course Type IDC-I

Credits 2

Marks 100/2

General Objective:

Digital techniques are helpful because it is aglasier to get an electronic device to
switch into one of a number of known states than to accurately reproduce a continuous range
of values.

Course Objectives:

CcO The learners will be able to
CO1 Acquire knowledge about analog and digital electronidagesvand circuits.
CO2 Use the knowledge of Boolean algebra for logical functions.
Co-3 Explain the combinational circuits of encoder and decoder.
co-4 Compare the flip flopregisters and its applications.
CO5

Express theancepts of Counter and Cearters.

UNIT -1 Number system (6 Hours)

Binary numberg Decimal to Binary conversion Octal number§ Octal to Binary
conversion i Hexadecimal numberd Hexadecimal to Binary conversions Binary
Arithmetici 1 6 s c omp | e meir2té ss wimmemrgzbimattiord BCD addition.

UNIT - 1l Boolean algebra (6 Hours)

Laws of Boolean algebfiaDe Morgan's theorer Algebraic simplification of logical
expressiong Logic gatesi Combinational logic desigh Karnaugh map representation of
logical fundionsi K-map simplification using minterm (2, 3 and 4 variables)K-map
simplification using max terms (2, 3 and 4 variables)complete specified functions.

28



UNIT - 1l Combinational circuits (6 Hours)

Half adderi Full adderi Half subtractori Full subtractori Multiplexer i
Demultiplexeri Encoderi Decimal to BCD encodérDecoderi BCD to seven segment
decodeii Application ofcombinational circuits
UNIT - IV Sequential circuits (6 Hours)

Sequential circuit$ RS flip flop using NOR gateis clocked RS flip flopi D flipflop
T JK flip flop i Master Slave JK flip flop T flip flop i Register and shift registérTypes of
registers Application of sequential circuits.

UNIT -V Counters, Converters and Logic families (6 Hours)

Countersi asynchronous countei synchronous countei Decade countefi
Application of counters D/A converer: Ladder typei A/D converteri Application of
converters Diode Transistor Logic (DTL) Transistor Transistor Logic (TTL).

TEXT BOOKS
1. V. Vijayendran,Digital fundamentals. S. Viswanathan Printers and Publishers Pvt.
Ltd., (2009).
2. Virendra Kumar, Digital electronics, New Age International Publishers (2007).
3. R. Muthusubramanian, Salivahanan, Basic Electrical and Electronics Engineering,

Tata MCGraw Hill Elucation Pvt. Ltd., (2011).

REFERENCE BOOKS :

1. Avinashi Kapoor and L. K. Maheswari, Digital Electronic$rinciples and Practice,
Macmillan India Limited (2004).

2. D. A. Godse and A.P. Godse, Digital electronics, Technical Publlsher, Pune (2008).

Morris Marp, Digital Logic and Computer Design, Pearson Education (2004).

4. Don Leach, Albert Malvino, Digital principles and applications, McGkéiW Inc., US
(1994).

w

5. P. S. Manohar an, ADiI gital El ectronics and

Chennai (P13).
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Course Outcomes

(6{0) Upon completion of the course, PSOs Cognitive
No. the students will be able to Mapped Level
CO-1 Comprehend the_ concept ahalog and digital cod 1.3 Understandind
conversion techniques of number system. N
Apply the knowlelge of Boolean algebra ai
CO-2 | simplify the logical expressions using Karnau 1,3 Applying
map.
cO3 Categorize.the combinational circuits of multiple 13 Analyzing
and demultiplexer.
CO4 Explain the flip flops using se_quential circuits a 3.4 Evaluating
interpret tle function of shift registers.
Design, analyse and evaluate physical operatio
CO5 |A/ID and D/A conveters and its real wol 2,4,5 Creating
application
Relationship Matrix
Semester Course Code Title of the Course Hours | Credits
21PPH11 BASICS OF DIGITAL ELECTRONICS 30 2
CourseOutcomes | Programme Learning Outcomes (PLOs) | Programme Specific Outcomes (PSOs
(COs) PLO | PLO2 | PLO3 | PLO4 | PLO5 | PSO | PSO2 | PSO3 | PSO4 | PSO
1 1 5
co1 P P P P P P
CO-2 P P P P P P
Cco3 P P P P P P
CcCo4 P P P P P P
CO5 P P P P P P P P
Number of matched() = 32
Relationship sMedium
Prepared by Checked by
Name : Dr. Sainta Jostar. T Dr. K. Amutha
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SEMESTER- lI

Course Title MATHEMATICAL PHYSICS 1 1

Total Hrs. 75
Hrs./Week 5
Sub.Code 21PCPH21

Course Type DSCGIV

Credits 4

Marks 100

General Objective:

Improving student comfort with some mathematical techniques and highlighting the
applications of mathematical methods to physics systems

Course Objectives

CcoO The learners will be able to

CO-1 | Grasp knowddge in function of a complex variable.

Build expertise irevaluating the definite and infinite integrals using complex

CO2 .

variables.

Develop problersolving skills using a variety of specialized functions such as
CO3

Green, Bessel and Laguerre.
CO-4 Competently use tensor algebra as a tool in the field of applied sciences and

fields.

CO-5 | Discriminate the solution of heat flow, vibrating string and membrane problem

UNIT i | COMPLEX VARIABLES -l (15 Hours)

Function of a complex vatide-analytic functionaNecessary and sufficient condition
for a function to be analytic (CR equatioiid) apl ace6s equati dhine Har mo
integral of a complex functiohn Cauchyds i nit@aguaHlHy otsh elorteengr al
Derivatives of aranalytic functiori Taylorsseries Laur ent 6 s seri es.
UNIT 7 I COMPLEX VARIABLES -IlI (15 Hours)

Singularities of an analytic function Residues and their evaluationCa uc hy 6 s
residue theoreni Evaluation of definite integrals: Definite integrals ofrigonometric
funhct i ons o f icEvauatidn ohimpidopes rieat intefralsevaluation of infinite
i ntegral s byiedalbatiohafrinfingte integratiswanen the integrand has poles on
real axis.
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UNIT 7 Il SPECIAL FUNCTIONS II (15 Hours)

Greerd gnctionsAn introduction-Gr e en 6 s f u n-ditmensionad prablemrs o n e
TGreenbs functions-BéssePodstsbaeabeneigaht eqguati
of I, Il and Il kind i Recurrence formulag¢ Generating function Orthonormality of
Bessel 0s i fLagauteirored s Di fferent © spblynomiglsuiat i on
Generating functioil Recurrence relatiorisOrthogonal property
UNIT 7 IV PARTIAL DIFFERENTIAL EQUATIONS (15 Hours)

Method of seperation of variablesHeat flow equation- solution of heat flow
equation in one dimension- Two dimentional heat flow Three dimentional heat flouw
Heat flow in circular platei Heat flow in rectangular plate Equation of motion for the
vibrating stringi Vibrations of a rectangular meminex Vibrations of a circular membrane
UNIT i V TENSORS (15 Hours)

Scalar, Vector and Tensadr®Difference between a tensor and a transformation matrix
I Tensors of second rankContravariant, Covariant & mixed tenspbriddition, subtraction,
Equalityand null tensorsi Inner and outer produdt Contraction of tensair Quotient law

Metric tensor Tensors in electromagnetictheerh nvar i ance of Maxwel |l 6s
TEXT BOOKS
l.Satya Prakash, fAMathemati cal Phy@5.cso, Su
2. V. Bal akri shnan, i Mat hemati cal Physics w
Ane Books Publishers, (2017).
33H. K. bass and Rama Ver ma, ifnMat hemati cal |
(2010).

REFERENCE BOOKS

1. George B. Arf ken antdhelkans cadl Meblkeods AMe
Academic Press, Sixth Edition (2005).
2. Murray R. Spiegel , ATheory -aalda Pmodd | £enr io

Mc Graw- Hill, New delhi (1988).
3. Erwin Kreyszig, ARAdvanced Engisong(sia)nhg Mat
8" Edition, (2005).

4. Pi pes and Harvil |, AAppl i ed Mat h-@ravat i Cc s
Hill. Third Edition, New Delhi, (2014).
5. Murr ay R. Spigel , ATheory and Probl ems

edition, Mcgraw hill, New Delhi, (1986).
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Course outcomes

CO Upon completion of the course, PSGCs Cognitive
No. the students will be able to Mapped Level
CO-1 | Understandhe various functions of complex Understanihg
variables and line integrals of complex function 1,3
CO-2 | Apply the complex variables concept to find f{ .
pp)_/ : p e P 1,2,3 Applying
solution of definite and infinite integrals
CO-3 | Examine the solution of various Physics problg
using the functions such as Green, Bessel 3,4 Analyzing
Laguerre.
CO4 | Construt the solution of heat flow equatio
vibrating string and membrane problems using 13 Creating
method of separation of variables. ’
CO5 | Assess the important features of tensors ang .
L o , . 3,4,5 Evaluating
applications in grious fieldsof Physics
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
I 21PCPH21 MATHEMATICAL PHYSICS i Il 75 4
Course Programme Learning Outcomes (PLOS) Programme Specific Outcomes (PSOs)
Outcomes PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
CO1 P P P P P P
CO2 P P P P P P P P
CO3 P P P P P
CO4 P P P P P P
CO5 P P P P P P P P
Number of matched() =34
Relationship High
Prepared by Checked by

Name : Mrs. A. Ferin Fatima

Signaturel

e

.
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SEMESTER- lI

Course Title QUANTUM MECHANICS -1

Total Hrs. 75
Hrs./Week 5
Sub.Code 21PCPH22

Course Type DSGV

Credits 4

Marks 75

General Objective:

To develop thé&nowledge about atoms dual nature of particle and itawvations and
its applications

Course Objectives

CcoO The learners will be able to

CO-1 | Recall the fundamentals of quantum mechanics.

Make use of the basic principles of quantum mechanics to find the solution ¢

CO2 bound state problems.

CO-3 | Develop expertise in the matrix formulation of quantum mechanics

CO-4 | Sort out the various tgs of angular momentum and its properties

CO-5 | Review the kinematics of scattering process

UNIT 71 FOUNDATION OF WAVE MECHANICS (15 Hours)
Postulates of wave mechanidsgeneracgigen value, eigen functiedermitian
operatoparity-uncertainity pringple.

Matter waves Equation of motion- Physical interpretation of wave function
Normalised and orthogonal wave functig®istionary state solution of schrodinger wave
equation Expectation values- Probability current denstyEhr ens f eamn i6 s
Uncertainty principle Mathematical proof of Uncertainty principle for one dimensional
wave packet.

UNIT -1 BOUND STATE PROBLEM (15 Hours)

Bound State ProblenisParticle in a box One dimensional square well potential
Finite potential sted Linear harmonic oscillatof Schrodinger equatieneigen values,
energy eigen functierRigid rotator wave equationeigen values and eigenfunction for the
rotator Hydrogen atomsolution of radial equatierenergy levels.
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UNIT -1l EQUATION OF MOTION AND MATRIX FORMULATION (15 Hours)

Equations of motion Schrodinger picture Heisenberg picturé Interaction picture
T Quantum state vectors and functiomtilbert spacei Operators as Matricels Matrices
form of Wave Functioni Unitary Transformatios i Eigen value Probleni Projection
Operator-D i r a c-kKesnot&ipraMatrix theory of Harmonic oscillator.

UNIT 7 IV ANGULAR MOMENTUM (15 Hours)

Angular momentum operator in position representaBpm angular momentum
commutation relation of tal angular momentum with componerisgen values and matrix
representation of 2] J,and JJ- Addition of angular momentaClebschGordan coefficients
calculation of Clebscksordan coefficients for,§1/2, p=1/2.

UNIT 7 V SCATTERING THEORY (15 Hours)

Kinematics of scattering procesScattering amplitude and scattering cross section
Greenb6s functi ons <Born approxanatipreand its yalidgyRartial t u d e
wave analysi$ Scattering by a spherically symmetric potentiphase shttdifferential and
total cross section®ptical theoremscattering by square well potential.

TEXT BOOKS

1. Satyaprakash, 0 AdyvlkedaNatd RaghWNatmRublicatioM &env ani c s
Delhi, (2009).

2 . P. M. Mat hews and ¥enRQaaesam, MéAhdexets BooK
Hill, New Delhi, (1976).

3. Thangappan. V.K., fiQuantum Mechanicso, Wi
Edition, (1995).

REFERENCE BOOKS
1. V. Devanat han, AQuantum Mechani,Cemnai, Nar o s
(2005).
2. S. Rajasekar and R. V e {Fundamentald B QU d rot, u nC RN
Press,New York, (2005).

3. L. | . Schi f f, AQuantum Mechanicso, Mc Gr aw
Edition, (2002).

4. Nour edi ne Zettili ,-Com®uptasit uaom d MeAcphpal niiccast i ¢
Publications, USA, " Edition, (2009).

5 R. Shankar, APrinciples of Quantum Mech:

London, Second Edition. (1994).
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Course Outcome

CO Upon completion of the course, PSGCs Cognitive
No. the students  will be able to Mapped Level
CO-1 | Understandhe fundamentals and origin of quant
mechanics and know the concept of uncerta 1,3,4 Understanding
principle.
CO-2 | Solve the bound state problems such as particle 13 P
- , [
box, rigid rotator,potential welland Hydrogen atom ' PPIyIng
CO-3 | Examine the various pictures and the usage of m ,
: . 1,2,3 Analyzing
theory in quantum mechanics
CO-4 | Assesghe Eigen valas and matrix representation
F and J and lJand Addition of angula 2,3 Evaluating
momentim.
CO-5 | Formuhte the scattering amplitude and cresstion
for the scattering of particles using Bg 2,34 Creating
approximation and partial wave analysis.
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
I 21PCPH22 QUANTUM MECHANICS - | 75 4
Course Programme Learning Outcomes (PLOs) | Programme Specific Outcomes (PSOs
Outcomes (COs)| PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1 | PSO2| PSO3| PSO4 | PSO5
coO1 P P P P P P P P
CO-2 P P P P P P
CcCO3 P P P P P P P P
CcCo4 P P P P P
CO5 P P P P P P P
Number of matched() = 35
Relationship High
Prepared by Checked by
Name : Mrs. A. Zeenath Bazeera Mrs. A. Ferin Fathima

oy s |

i

Head of the Department

N P

P

Signature .
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SEMESTER- lI

Course Title ATOMIC AND MOLECULAR SPECTROSCOPY

Total Hrs. 75
Hrs./Week 5
Sub.Code 21PCPH23

Course Type DSGVI

Credits 4

Marks 100

General Objective:

To have in depth understanding of various techniques of spectroandpy stug
its applications to modern science

Course Objectives:

CO The learners will be able to

CO1 Review the spectral analysis in atomic level.

CO2 Discuss the atoms in an external field and resonance spectroscopy
CO3 Explore the fields ofotational ad vibrational Spectroscopy.

CO4 Recognize the important features of Raman spectroscopy

CO-5 Highlight the significance of electronic spectroscopy.

UNIT-I ATOMIC SPECTRA (15 Hours)

Quantum states of Electron in atontéydrogen atom spectrunilectronspinSpin
Orbit interaction Lande interval ruleTwo electron systenlS i JJ coupling Schemegine
structure Spectroscopic terms and selection ruldgperfine structurelsotopic shift Width
of spectral lines Exchange symmetry of wave functioPadi's exclusion principle
Spectrum of Helium and Alkali atom.
UNIT-II.  ATOMS IN EXTERNAL FIELDS AND RESONANCE SPECTROSCOPY

(15 Hours)

Zeeman and Paschen Back Effect of one and two electron sySéams effect X-
ray i Auger transitions Compon Effect NMR 1T Basic principles Classical and Quantum
mechanical descriptierMagnetic dipole coupling@hemical shift Knight shift ESRT Basic
principles Nuclear interaction and Hyperfine Structugefactor Zero field splitting.
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UNIT-IIlL MICROWAYV E SPECTROSCOPY AND IR SPECTROSCOPY (15 Hours)

Rotational spectra of diatomic moleculeRigid rotator - Effect of isotropic
substitution Non rigid rotatofi Rotation spectra of polyatomic moleculémear, symmetric
top and asymmetric top moleculelSxperimental TechniquesDiatomic vibrating rotater
Linear, Symmetric top moleculédnalysis by infrared techniques.

UNIT-IV RAMAN SPECTROSCOPY (15 Hours)

Raman EffecQuantum theory of Raman effedElectronic, rotational, vibrational
and Raman spect diatomic moleculesRaman spectra of polyatomic molecul&aman
SpectrometerHyper Raman effeeExperimental techniquésLaser Raman Spectroscopy.
UNIT-V ELECTRONIC SPECTROSCOPY (15 Hours)

Electronic spectra of diatomic moleculeBrankCondon pinciple- Dissociation
energy and dissociation produdiotational fine structure of electronic vibration transitions

Fortrat DiagramPredissociation.

TEXT BOOKS
1. C. N. Banwel | and E. M. Mc Cash, AFundament
Tata Mcgaw- Hill Education (India) Private Limited, New Delhi.
2.G. Arul dhas, AMol ecul ar SiHallwfdrdia prieatea n d S

Limited, New Delhi.
3. G. M. Barrow, A I ntroduct i on -Hill&kogekosha cul ar
Ltd, Tokyo.

REFERENCE BOOKS
1. P.S. SMoldéaul aif Spect r cHillpublshing compaayt a Mc Gr a
Limited, New Delhi.

2.John Brown and Al an Carrington, fARotation
Cambridge University Press, USA, (2003).
3. C.HTownes,and A.L.Sclhal ow, fAMi crowave Spectroscopyc

New York, (2012).

4. Web Resourc®otational Spectroscopy of Diatomic Molecules Physics Today 57, 68
(2004);https://doi.org/10.1063/1.1878342

5. Web ResourceSpectroscopyquantum chemistry and molecular physics Physics
Today 21, 52 (1968); https://doi.org/10.1063/1.303492
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Course Outcomes

CO Upon completion of the course, PSGCs Cognitive
No. the students will be able to Mapped Level
CO-1 | Understand the varius coupling schemes ai
spectrum of Helium and Alkali atom. 1.3 Understaning

CO-2 | Identify the features of atom in external fields using
ray, NMR and ESR. 2,34 Applying

CO-3 | Distinguishthe rotational and vibration@pectrum of

. . 1,3 Analyzin
diatomic molecules yang
CO4 | Explaintheclassical and quantum theory of linear & .
Pl q y 9 1,23 Evaluating
nonlinear Raman spectroscopy.
CO-5 | Designthe important features of electronic spectrg .
: : : . 2,3 Creating
diatomic molecules and dissociation of molecules
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
Il 21PCPH23 ATOMIC AND MOLECULAR 75 4
SPECTROSCOPY
Course Programme Learning Outcomes (PLOS) Programme Specific Outcomes (PSOs)
Outcomes PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
co1 P P P P P P
CO-2 P P P P P P P
CcO3 P P P P P
CO4 P P P P P P P P
CO5 P P P P P P
Number of matched?() =32
Relationship sMedium
Prepared by Checked by
Name : Dr. V. Chinnathambi Dr. Sainta Jostar. T
Head of the Department
} _
. N ,Yv-_Ar./VbL = |
Signature : “ /)wm
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SEMESTER- lI

Course Title ADVANCED MICROPROCESSORS AND MICROCONTROLLERS
Total Hrs. 60

Hrs./Week 4

Sub.Code 21PEPH21A

Course Type | DSEIIA

Credits 4

Marks 100

General Objective:

Microprocessor and microcontroller have bmeoimportant building blocks in digital
electronics design. 8086 microprocessor architecture, programming, and interfacing is dealt
in detail in this course.

Course Objectives:

CO The learners will be able to

CO-1 Promote an idea about the architectamd working of &bit and 16bit Intel 8085
Microprocessors.

CO2 [Know the addressing modes od instr

CO-3 | Build expertise in the architecture and instruction set of Intel 8051 microcontr,

CO-4 | Familiarize themselves with the various interfacing schemes

CO-5 | Designthe working detail®f micro processor based systems

UNIT 7 | 8 BIT AND 16 BIT MICROPROCESSORS (12 Hours)

Introduction - Intel 8085 microprocessor (Pin configurations and their functiens)
Architecture (ALU, Registers, Timing control unit, Bus system, Flag and interrugpgpde
and operands Instruction word size 8086 Internal Architecture Internal register$ Bus
Cycles and Timing DiagraiihFormat of 8086 Instructions.
UNIT -1l INSTRUCTION SET AND ASSEMBLY LANGUAGE PROGRAMMING

(12 Hours)

Addressing modes of 8085(Register addressing, Direct Addressing, register indirect
addressing, Immediate addressing and Implied Addressing). Instruction satsl @085
(Data transfer, Arithmetic, logical, branch, stack, /o and machine control gr8upple
assembly language programs (8 bit addition, subtraction, multiplication, division, largest and
smallest numbers).
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UNIT -1l 8 BIT MICROCONTROLLERS (12 Hours)

Introduction of 8051 microcontroller Architecture- Addressing modes (Immediate,
Direct, Register, Register indirect, Implied and Relativéhstruction set of 8051 (Data
transfer, Arithmetic, logical, program branching and Boolean variable).

UNIT - IV PERIPHERAL INTERFACE (12Hours)

Introduction Interfacing scheme (Memory, /O, memory &I/O mappedPata
transfer scheme (Programmed & DMA)ntel 8255 (Programmable Peripheral Interface)
Intel 8279- Keyboard and display interface.

UNIT -V MICROPROCESSOR BASED SYSTEMS (12 Hours)

Introductioni Specificationsi Peripheral Devices Microprocessor based system:
Temperature control system, Motor speed control system and Traffic light control $ystem
Stepper Motor Control System.

TEXT BOOKS

1. Ramesh Gaonkar, AMIi croprocessor Architecht
the 80850, Penram International Publishing
2. B. Ram, AFundament al s of Mi croprocessors

publicatons , , New Delhi , (2005).
3. Microprocessors and microcontrolleré\.Nagoor Kani, Tata McGrawill Education
Pvt. Ltd., 29 Edition, New Delhi, (2012).

REFERENCE BOOKS
1. Kenneth J Ayal a, i T H9eEdit®r) Gehgageilearming,cNew Yarkp | | e r
(2010).

2. A. K. Ray and K M Bhurchandani, AAdvanced
McGraw-Hill Ltd., New Delhi, (2007).

3. P. S. Manohar an, ADi gital El ectroni cs é
Publications.Chennai (2013).

4. Mat hur , @Al nt r oodessors, TatarMcgraw HilVRublicatiopst Third Edition.

5. Amar K. Ganguly and Anuva Gangul vy, AMI cro
8086 and 80510, Narosa Publications, New D

Course Outcomes

CO Upon completion of the course, PSGCs Cognitive
No the stude nts will be able to Mapped Level

CO-1 | Explain the organization and internal architecture

the Intel 8085 and Intel 8086 microprocessors. 1.3 Understanding

CO-2 | Apply the various addressing modes, instruction

and simple assemblyriguage programs 1,2,3 Aplying

CO-3 | Summarize the important techniques of various interfag

schemes 1,2,3 Analyzing

CO-4 | Estimates the constructional details of Intel 8 1,3

: Evaluating
microcontroller

CO-5 | Corstructthe Microprocessor based g% such as
Temperature control system, Motor speed corl 2,45 Creating
system and Traffic light control system.
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Relationship Matrix

Semester Course Code Title of the Course Hours Credits
Il 21PEPH21A ADVANCED MICROPROCESSORS 60 4
AND MICROCONTROLLERS
Course Programme Learning Outcomes (PLOSs) Programme Specific Outcomes (PSOs)
Outcomes PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PS04 | PSO5
(COs)
co1 P P P P P P
CO-2 P P P P P P P P
CO3 P P P P P P
COo4 P P P P P P P P
CO5 P P P P P P P P
Number of matched() = 36
Relationship =High
Prepared by Checked by

Name : Dr. K. Amutha

Signature :
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SEMESTER- lI

Course Titl e | MATERIALS PHYSICS AND PROCESSING TECHNIQUES

Total Hrs. 60
Hrs./Week 4
Sub.Code 21PEPH21B

Course Type DSEIIB

Credits 4

Marks 100

General Objective:

This course involves investigating the relationships that exist between processing,
structure, prperty and performance of materials.

Course Objectives:

CO The learners will be able to

CO1 Classify the techniquesf crystal growth and methods

CO-2 Utilize the importahfeatures of plasma processing.

CO-3 Recognize the classification of pumpslgressure gauges

CO4 Explore the fields of thin film and nano technology

CO5 Develop expertise in handling on various characteri@oniques

UNIT -1 CRYSTAL GROWTH (12 Hours)

Introduction to crystal growth Naturally occurring crystal growtprocesse€rystal
growth processes in laboratory and industrial se@lassification of methodsGrowth from
solutions- Nucleation- Homogeneous and heterogened@aturation- Supersaturation
Slow evaporation and slow cooling methedsrowth from gé- Growth from flux- Growth
from melt- Bridgeman- Stockbarger method Czochralski pulling method Growth from
vapour Sublimation method.

UNIT -l PLASMA PROCESSING (12 Hours)

Introduction to plasmaTypes of plasmaProperties of plasma/-I charateristics
Advantages of plasma processififpermal plasmaPrinciples of plasma Structure of sprayed
deposits Plasma decompositieriTreatment of hazardous wastesSynthesis of ultrafine
nanopowdersPlasma melting and remeltinglow discharge plasmdlasma reactors for
surface treatment.

UNIT -1l VACUUM TECHNIQUES (12 Hours)

Qualitative description of pumping procesSurface processessas flow mechanism
- Classification of pumps Positive displacement pumpsKinetic pumps- Entrapment
pumps- Classification of pressure gaugesTotal pressure gaugesHydrostatic pressure
gauges Thermal conductivity gaugeslonization guages Vacuum systemsimple rotary
diffusion - turbo molecular ultra high vacuum and crypumped systems.
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UNIT-IV THIN FILMS AND NANOMATERIALS (12 Hours)
Plasma arc discharge sputtering - chemical vapour deposition pulsed laser

deposition- molecular beam epitaxyElectrochemical depositionSILAR method- Solid-

State Reaction Sol - Gel Technique Hydrothermalgrowth - Ball Milling - Combustion

synthesis Sonochemical methodMicrowave synthesis Coprecipitation

UNIT -V CHARACTERIZATION TOOLS (12 Hours)

Working principles and instrumentation X-Ray Diffraction (XRD) - X-ray
Photoelectron Spectroscopy (XPS)Atomic Emission Spectroscopy (AES) Scanning
Electron Microscopy- Energy Dispersive »Ray Analysis (SEMEDAX) - UV-Visible

Spectroscopy Photoluminescence (PLAtomic Force Microscopy (AFM).

TEXT BOOKS

1. William Calister, fndMategbdal Wi BtegceUS8Ad
Ramasamy, A Crystal

2. Sant hanaraghavan and
Publications, (2000).

3. K. L. Chopra, Thin Films Phenomena, McGraw Hill, First Edition (1969).

REFERENCE BOOKS

1. D. K. Avasthi, A. Tripathi, A. C.Gupta, Ultra High Vacuum Technology, Allied

Publishers Private Limited (2002).

2. Kasturi Lal Chopra, Suhit Ranjan Das, Thin Film Solar Cells, Plenum Press, New

York (1983).

3. A.Chambers, R.K.Fitch and B.S.Halliday, Basic Vacuum Technology, IOP Publishing

Ltd., 2nd Edition (1998)

4. Pipko A, Pliskosky V, Fundamentals of Vacuum Techniques, MIR Publishers First

Edition, (1984).

5. Roth, Vacuum Technology, North Holland, Third Edition (1990).

Course Outcomes

CO Upon completion of the course, PSOs Cognitive

No. the studen ts will be able to Mapped Level

CO-1 Expla.ln the basic concepts of crystal andyitswth 13 Understanihg
technique.

CO-2 Identify f[he importance of plasma synthesis and 13.4 Applying
processing techniques.
Analyze the suitablpumping systems to obtain t

CO3 Y pUMPING Sy 2,4 Analyzing
required level of vacuum

cO4 Assess the various growth processes of thin film an 234 Evaluaing
nanomaterials.
Constructthe working principles and instrumentati

CO-5 | of various characterizing tools suas XRD,SEM,| 2,34 Creaing
XPS,AES, PL and AFM.
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Relationship Matrix

Semester Course Code Title of the Course Hours Credits
Il 21PEPH2IB ELECTIVE PAPER I 60 4
MATERIALS PHYSICS AND
PROCESSING TECHNIQUES
Course Programme Learning Outcomes (PLOs) Programme Specific Outcomes (PSOs)
Outcomes PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
CO-1 P P P P P P
CO-2 P P P P P P P P
CO3 P P P P P
COA4 P P P P P P P
CO5 P P P P P P P
Number of matched() = 33
Relationskp = High
Prepared by Checked by
Name : Dr. Sainta Jostar. T Dr. K. Amutha

Signature: ad of lthee Department

P hor—
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SEMESTER- lI

Course Title PLASMA PHYSICS
Total Hrs. 60

Hrs./Week 4

Sub.Code 21PEPH2IC
Course Type DSEIIC

Credits 4

Marks 100

General Objective:

This course focuses onplasma physics, plasma diagnostics techniques and its
application to various generators.

Course Objectives

CO The learners will be able to

CO-1 | Understand the basic concepts and properties of plasma

CO-2 | Impart the knowledge ahotion of charged particles in electric, magnetic fields

CO-3 | Explain the theory of plasma oscillations and waves.

CO-4 Develop their understanding of various probe technique for measurement of
Plasma parameters

CO-5 | Formulatethe applications of psma physics.

UNIT 7 | FUNDAMENTAL CONCEPTS ABOUT PLASMA (12 Hours)

Kinetic pressure in a partially ionizedmean free path and collision cross section
mobility of charged particlesEffect of magnetic field on the mobility of ions and electrons
Thermal conductivity Effect of magnetic fieldQuast neutrality of plasma Debye shielding
distance Optical properties of plasma.

UNIT 7 I MOTION OF CHARGED PARTICLES IN ELECTRIC AND MAGNETIC
FIELD (12 Hours)

Particle description ofplasma Motion of charged particle in electrostatic field
Motion of charged particle in uniform magnetic fiellotion of charged patrticle in electric
and magnetic fielddMotion of charged particle in inhomogeneous magnetic fidlidtion of
charged pdicle in magnetic mirror confinementmotion of an electron in a time varying
electric field Magnete hydrodynamics Magnetehydrodynamic equationsCondition for
magneto hydrodynamic behavior.

UNIT 7 Il PLASMA OSCILLATIONS AND WAVES (12 Hours)

Introduction, theory of simple oscillations electron oscillation in a plasma
Derivations of ©pl asma oscidldnascillatiomandviayesiosi ng
a magnetic field thermal effects on plasma oscillationsandau damping Hydro maynetic
waves-Oscillations in an electron beam.

UNIT 7 IV PLASMA DIAGNOSTICS TECHNIQUES (12 Hours)

Single probe method Double probe method Use of probe technique for
measurement of plasma parameters in magnetic fieiicrowave method spectroscoi
method- -laser as a tool for plasma diagnosficsay diagnostics of plasma acoustic
method- conclusion.
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UNIT -V APPLICATIONS OF PLASMA PHYSICS (12 Hours)
Magneto hydrodynamic GeneraterBasic theory- Principle of Working-Fuel in

MHD Generator Generation of Microwaves Utilizing High Density Plasnfflasma Diode.
TEXT BOOKS

1. S.N.Sen, PragatiPrakashan, Meerut, Plasma Phydesma State of Matter.

2. M. Uman, Introduction to Plasma Physics.

3. I.H. Hutchinson, Principles of Plasma Diagnostics
REFERENCE BOOKS

1. F.F.Chen, Introduction to Plasma Physics, Plenum Press, London
2. Krall &Trivelpiece, Principles of Plasma Physics.
3. D.R. Nicholson, Introduction to Plasma Theory.
4. J.L. Shohet, The Plasma State.
5. R.H. Huddlestone& S.L. Leonard, Plasma DiagitoBechniques.
Course Outcomes
CO Upon completion of the course, PSGCs Cognitive
No. the students will be able to Mapped Level
CO-1 Understandthe basic concepts and properties 1.3 Understanihg
plasma.
CO-2 Apply th_e knowledge on motion of chayparticles 23 Applying
in electric and magnetic fields
CO-3 Cor_npa_reth_e simple theory of oscillation and electr 23 Analyzing
oscillation in Plasma.
CO-4 E_stlmate_ the vqnouplasmaphenomendrom various 24 Evalieting
diagnosticdechniques.
CO5 Formulate the important applications of plasm 3.4 Creating
physics.
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
I 21PEPH2IC PLASMA PHYSICS 60 4
Course Programme Learning Outcomes (PLOs) | Programme Specifc Outcomes (PSOs)
Outcomes (COs)| PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2| PSO3| PSO4| PSO5
Cco1 P P P P P P
CO2 P P P P P P
COoO3 P P P P P P
Co4 P P P P P
CO5 P P P P P P
Number of matched?() = 29
Relationship sMedium
Prepared by Chedked by
Name : Dr. Sainta Jostar. T Dr. K. Amutha

Head of the Depament

Pl
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SEMESTER- lI

Course Title GENERAL PHYSICS PRACTICALS - I

Total Hrs. 60
Hrs./Week 4
Sub.Code 21PCPH2P1

Course Type | PRACTICAL-II

Credits 2

Marks

100/2

General Obijective:

The course aims at exposing the students to the intricaciesdlfrigegsophisticated

equipments and analysis of results

Course Objectives:

CO The learners will be able to

CO-1 Expose the students bfferexperiments based on the concepts of physics in
optics, electrical properties, magnetic properties, mechgmoperties etc.

CO-2 Provide hands on experience to handle scientific equipment, measure and
analye the data

CO-3 | Experiment the Optical and Electrical characteristics of a given. LED

coO4 Make the students understand the concepts behind varioggcphexperiment
such as dielectric losH liquids, laser and solar basee experiments

CO5 Identify various ph_ysical parameters in arc spectrum, Forbe,s method
spectrometer experiments

(Any Eight)
1. Hyperbolic fringeg Determination of elasticonstants.

> w

©ooNOO

10
11.
12.

Optical fibrei Determination of Numerical Aperture, acceptance angle, power loss
and attenuation co efficient.

Particle size determination using{Ne laser.

Determination of the wavelength of the laser using grating and determinatiba of
thickness of the wire.

Optical and Electrical characteristics of a given LED.

Experiment using spectrometer.

Mutual inductancé coupling co efficient as a function of distance and angle.

GM Counter Characteristics / B4 Curve.

Dielectric constant ahloss of liquids.”

Solar based Experiments.

Arc spectrum constant deviation spectrograph.

Thermal conductivity and Lorentz number determinatithor be 6 s met hod.
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Course Outcomes

CO Upon completion of the course, PSGCs Cognitive
No. the students will be able to Mapped Level
CO-1 Undgrstqndexpgnments independently with varieg 135 Understanihg
of scientific equipment
CO-2 | Analyze the characteristics of-IB curve and GM 345 Analyzing
counter.
CO-3 | Determine theNumerical Aperture, acceptancege, 345
power loss and attenuation co efficient of a gi T Evaluating
Optical fibre.
CO-4 | Estimate the various physal parameters in ar 35 Evaluating
spectrumand Forbe,s method
CO-5 | Find the Optical and Electrical characteristics o
given LED and measure particle size using e 4,5 Creating
laser.
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
Il 21PCPH2P1 GENERAL PHYSICS 60 2
PRACTICALS - I
Course Programme Learning Outcomes (PLOS) Programme Specific Outcomes (PSOs)
Outcomes | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSOl1 | PSO2| PSO3| PSO4 | PSO5
COs
(C(}l) P P P P P P P P
co2 P P P P P P P P
Cco3 P P P P P P P
Co4 P P P P P P P P
CO5 P P P P P P P
Number of matched() = 38
Relationship $High
Preparedy Checked by

Name : Dr. K. Amutha

Signature: (ﬁf t
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SEMESTER- lI

Course Title ADVANCED ELECTRONICS PRACTICALS -l

Total Hrs. 60
Hrs./Week 4
Sub.Code 21PCPH2P2

Course Type PRACTICAL-IV

Credits

2

Marks

100/2

General Objective:

The course aims at exposing the students to the intricacies of handling sophisticated
equipments, designgnelectronic circuits, troublghooting and analysis of results

Course Objectives:

CONO

The learners will be able to

CO1

Develop the confidence for handling sophisticated equipment.

CO-2

Educate themselves to a handsn training in the constructionof simple
electronicsircuits

CO3

Recogni ze various components such
LED, switches etc., and its usage in circuit designs.

CO4

Make the students understand practically the characteristicsof transistors
amplifiers, oscillators anfilters.

CO-5

Provide an exposure on analog to digital conversion, BCD to seven se
dispay and adder circuits

©CoNorwNhE

(Any Eight)

IC 555 Timeri Square wave generation

Active filtersi Low, High and band pass filter

Half adder and Full adder circuits
BCD to seven segment display.

A/D Converters using IC 741

Ring counter

UJT relxation oscillator / SCR Characteristics

Shift Register (SISO, PIPO)

. Study of JK FlipFlop.

10.FET Amplifier
11.Two Stage Amplifier with feedback and without feedback
12.Oscillatoss (Hartley and Colpitt).
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Course Outcomes

CO Upon completion of the course, PSGCs Cognitive
No. the students wil | be able to Mapped Level
CO-1 | Understanccomplex simple practical circuits using 2,3,5 Understand
the electronic components ing
CO-2 | Construct Active filter circuit such as low pass, hig
pass and band pass filters using IC 741. 3,5 Applying
CO-3 | Analyse FETUJT and SCR circuit and study thair
V characteristics. 1,3,5 Analyzing
CO-4 | Experiment the circuit with various types of
oscillators and amplifiers. 3,4,5 Analyzing
CO-5 | Design BCD to seven segment display, adder and
A/Dconverte circuits using 2,4,5 Creating
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
I 21PCPH2P2 CORE PRACTICAL i Il 60 2
ADVANCED ELECTRONICS
PRACTICALS -lI
Course Programme Learning Outcomes(PLOs) Programme Specific Outcomes (PSOs)
Outcomes | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
co1 P P P P P P P P
CO-2 P P P P P P P
CcCo3 P P P P P P P P
Co4 P P P P P P P P
CO5 P P P P P P P P
Number of matched() = 39
Relationship= High
Prepared by Checked by
Name : Dr. V. Chinnathambi Dr. K. Amutha

Signature :

Iy kot -
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SEMESTER- lI

Course Title SWAYAM -NPTEL Online Certification Course

Total Hrs. 30
Hrs./Week 2
Sub.Code 21PSPH21

Course Type SEC

Credits 2

Marks 100/2

SWAYAM NPTEL ONLINE CERTIFICATION COURSES
GUIDELINES AND INSTRUCTIONS

1. National Programme on Technology Enhanced Learning (NPTEL) provides e
learning through online web and video courses in Engineering, Science and

Humanities streams through its potétips://swayam.gov.in/ncdetails/NPTEL

2. Enrollment to all the courses is FREE.

3. Enroliment to courses and Examination Registration can be done ONLINE only. The
link is available on NPTEL Websitgtp://nptel.ac.in/

4. SWAYAMT NPTEL Online Certification Courses are mandated for the students in
the PG Programmes from the Academic year 20222.

5. Candidates must have completed Examination Registration successfully within the
prescribed time to receivall tickets and to write examinations.

6. Any Eighti Week, TwoCredit Course in any discipline to offer for two hours a week
be chosen by the respective Departments in the second semester of the Postgraduate
Programmes.

7. The SWAYAMI NPTEL Online Certificatia Courses offered during the December
April Semestebe chosen by the Departments. The courses may be handled by the
Department Mentor or by any teacher in the respective Departments.

8. The allocation of marks for the online examination conducted byetpective 1ITs is

25:75 for each course.
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9. A candidate should obtain a minimum of 40 marks on 100 marks (a minimum of 10
marks for Assignment and 30 marks in the final examination) to pass the Online
Courses.

10.1f a student fails in the Online Examinationnclucted by the respective IITs he/she
would be permitted to write a Supplementary Examination for 75 marks by the
Controller of Examinations of our College.

11.Those who registered for the Online Courses, obtained Assignment marks, appeared
for the Online Exaination and failed in the courses alone are eligible to apply for the
Supplementary Examinations conducted by the College.

12.1f a candidate did not register for an Online Course within the prescribed time, the
candidate should re=gister for an NPTEL Onlan Course to take the Supplementary
Examination.

13.1f a candidate fails in the Supplemenary Examinations conducted by the College, the
norms followed for taking an Arrear Examination will be adopted.

14.Candidates need not-register for Online Courses withd respective IITs if they
fail in the Supplementary Examinations/Arrear Examinations conducted by the
College.

15.A provision is given to candidates to reappear for Supplementary/Arrear
Examinations in the same semester to facilitate them to receive tlyged3e

16. The Question paper in Multiple Choice Question Pattern for 75 marks shall be framed
by the respective faculty/ by an External Examiner for conducting the Supplementary
Examinations.

17.The Supplementary Examinations would be conducted online forhibres.

18.Course Completion Certificate will not be issued by the respective IITs for the
candidates who clear the Online Courses through the Supplementary Examinations
conducted by the College. The two credits the candidate earns, if passed, would be
added in the Consolidated Statement of Marks issued by the Controller of

Examinations.
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SEMESTER- IlI

Course Title ELECTROMAGNETIC THEORY

Total Hrs. 75
Hrs./Week 5
Sub.Code 21PCPH31

Course Type DSCGVII

Credits 4

Marks 100

General Objective:

To exmse the students to use theectromagnetic theorin the field of Electrical
Sciences and Physics

Course Objectives

CO No. The learners will be able to

CO-1 | Comprehendheknowledge inprinciples of electrostatics

CO-2 | Explorethe field ofMagnetosatics

CO3 |Discuss the Maxwell 6s equations an

CO4 | Impart the knowledge of electromagnetic waves

Develop the nderstanthg of the fundamental formulation of electromagnetic

COS5 radiation.

UNIT -1 ELECTROSTATICS (15 Hours)
Col oumb@asisslamBw i ssonds equati oiWokdodetd apl ac
move a point chargeEnergy of a point charge and continuous change distribMigthods
of images Electric field in dielectric materialliduced dipoles and polarizabjtClausiusi
Mossotti relationsusceptibility, permittivity and dielectric constant of linear dielectrics.

UNIT -1l MAGNETOSTATICS (15 Hours)
Lorentz force lawBiot-Savart 6 s | aw -dMagheticAvecpoepoteniiad | a w
Multipole expansion of theector potential Effects of a magnetic field on atomic orbits
Bound current and its physical interpretationgagnetic susceptibility and permeability in
linear and non linear media.
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UNIT - 1l ELECTRODYNAMICS, CONSERVATION LAWS, POTENTIALS AND
FIELDS (15 Hours)
El ectromagneti c | nldiuwced Elestnc: fieldFEect@adyrmamioss

before Maxwell- Amper eods |l aw with -Mdaxwwél 68s cequeacti

Maxwelld s e qu at i oBowndary conditians Coatinuity equation Poynting vector
and Poynt i-nMadxswetl He@csr esntScakrsasd Veoton motentilsGauge
transformationsLorentz Gauge and Coulomb Gaugeetarded PotentialLienard- wiechart
potential.

UNIT - IV ELECTROMAGNETIC WAVES (15 Hours)

Monochromatic plane wave&nergy and momentum in EM wave®eflection and
Transmission at normal inciden&eflection and Transmission at oblique inciderdeM
waves in conductors wave gudes- TE waves in rectangular wave guidelhe coaxial
transmission line.

UNIT -V ELECTROMAGNETIC RADIATION (15 Hours)

Radiation- Electric dipole radiation Magnetic dipole radiation Radiation from an
arbitrary source Power radiated by a point aigg- L a r mo r & s -Abfrabamnharenta
formula for the radiation reactiorPhysical origin of radiation reaction

TEXT BOOKS
1. David J. Griffiths, Introduction to Electrodynamics, Prinildall India, New Delhi,
Third Edition, 2006.
2. J.D. Jackson, Classicaldetrodynamics, John Wiley & Sons Inc., Singapore, Third
Edition, 1998.
3. J.R. Reitz, E.J. Milford and R.W.Chris Foundations of electromagnectic Theory,
Pearson publication, New York. (1967).
REFERENCE BOOKS
1. P.Lorrain and D.corson Introduction to Electrgnatic fields and waves LLC
publishers (2013) New York.
2. B.P Laud, ElectrodynamiddNew Age International Pvt. Ltd (1987), New Delhi.
3. U.A. Bakshi and A.V.Bakshi, Transmission lines and waveguid&sRévised
Edition, Technical Publication, 2009.

4. DFlei sc h, AA Students Guide to Maxwell 6s

(2008).
5. Edwar d C. Jordan & Kei th G. Bal mai n,

systemso, Second Edition, Prentice Hal
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Course Outcomes

CcO Upon completion of the course, PSGCs Cognitive
No. the students will be able to Mapped Level
CO-1 | Understand the various concepts of electrostatics 1,3,4 | Understanding
CO-2 | Analyze the Magnetic susceptibility and permeability 2,3,4
linear and non linearmedia using Magnetostatics Analyzing
concept.
CO-3 | Explainthe covariance of the electrodynamical equati  1,3,4 .
. ) . R Evaluating
in four dimensional vector space under relativistic lin
and the propagation of a relativistically charged patrtig
CO4 |Apply Maxwel |l 6s equations 1,3
propagation of electromagnetic waves in conduc Applying
media.
CO-5 | Develop knowledge on fundamentals of radiation 1,3 .
L ; Creating
radiation reaction.
Relationship Matrix
Semester CourseCode Title of the Course Hours Credits
1T 21PCPH31 ELECTROMAGNETIC THEORY 75 4
Course Programme Learning Outcomes (PLOS) Programme Specific Outcomes (PSOs)
Outcomes | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
COo1 P P P P P P P P
CO2 P P P P P P P P
CO3 P P P P P P
CO4 P P P P P P P P
CO5 P P P P P P
Number of matched() = 36
Relationship High
Prepared by Checked by

Name : Mrs. A. Ferin Fathima

Signaturel
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SEMESTER- IlI

Course Title QUANTUM MECHANICS I

Total Hrs. 75
Hrs./Week 5
Sub.Code 21PCPH32

Course Type DSCGVIII

Credits 4

Marks 100

General Objecti  ve:

To educate the students abaime perturbation theory, scattering theory and
relativistic theory.
Course Objectives

CO No. The learners will be able to

CO1 | Comprehendimeindependent perturbatigheoryusing Schrodinger equation.

Know aloutthevarious ime dependent perturbatidimeory and approximation

Co2 methods.

CO-3 | Summarize the approximation methods

CO4 | Discuss the concepts of relativistic quantum theory

CO5 Develop the knowledgabout the quantum theory of atomic structure.

UNIT -1 TIME INDEPENDENT PERTURBATION THEORY (15 Hours)

Introduction Theory for non degenerate casérst and second ordersTheory for
degenerate cas&emoval of degeneracypplications Linear harmonic oscillatof First
order Stark effect in Hydgen atom Variation method Expectation value of the energy
Application to excited statground state of helium atom.

UNIT 7 Il TIME DEPENDENT PERTURBATION THEORY (15 Hours)

Introduction Perturbative solution for transition amplitudeconstant pertusdtion
Transition probability per unit time (Ferrgblden rule)- Harmonic perturbationadiabatic
approximation sudden approximatierzeeman effect.

UNIT -1l APPROXIMATION METHODS (15 Hours)

WentzetKramersBrillouin (WKB) approximation methodApplication of W.K.B
method: Probability of penetrating of a barrieésemi classical theory of radiatio&lectric
dipole approximationEinstein transition probabilities for absorption and emis3i@nsition
probability per unit time for spontaneous emiasid a photon.
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UNIT - IV RELATIVISTIC QUANTUM THEORY (15 Hours)

Schrédinger relativistic equation Klein gorden equaticltharge and current
densities Difficulties-Di r ac 6 s r e | ait Diraci eguatiort in angelecromagnatic
field- Probability and current density for dirac equatioDirac matrices and their properties
Magnetic moment of the electron.

UNIT -V QUANTUM THEORY OF ATOMIC STRUCTURE (15 Hours)

Central field approximation: residual electrostatic interaesipn - orbit interaction-
Determinationof centralfield: ThomasFermistatistical method Hartree and HartreeFock
approximations (selfonsistenfields) - Atomic structureandH u n dufes
Molecules:Born-Oppenheimer approximationAn application:the hydrogenmoleculelon
(H2+) - Molecularorbital theory: LCAO- Hydrogen molecule.

TEXT BOOKS

1. Sathya Prakash, fAQuantum Mechanicso, Kend
2 . P. M. Mat hews and Venkatesan, AA Text Book
Hill, New Delhi, (1976).

3. Jasprit Singh, AModern Physics for Engine
REFERENCE BOOKS

1. Powel | J. L. and Craseman B. , AQuantum Mec
(1995).

2. V. Devanat han, i Qu ant ulishingvHoesd Bw. iLtd.sChennailNa r 0 s ¢
(2005).

3. S. Rajasekar and R. Ve-Fundamemzly & Quhbdt uBREGIeP
New York, (2005).
4. G. Arul dhas, AQuantum Mechanicso, Prentice
5. L. 1| . Schi f f, A Q ucaGrawuHilli Bddlke Cdmpamyi, MewoYprk, Whird
Edition, (2002).
Course Outcomes

CO Upon completion of the course, PSOs Cognitive
No the students will be able to Mapped Level

CO-1 | Understandhe approximation methods such as til
independent and time depentle perturbation 23,4 Understanding
theoriesyariation methods etc.

CO-2 | Explore the theory of Centre field approximation a|

Molecular orbital theory. 12,4 Applying

CO-3 | Analyze the approximate solutions to ling
differential equation with  spatially varying 2,3 Analyzing
coefficients.

CO4 | Explain the behaviour of spinless particles w

relativistic energy using Schrodinger equation. 1.3 Evaluating

CO-5 | Build knowledge about the Perturbative solution
transition amplitude in Transition probabyliper unit 3,4 Creating
time of Fermigolden rule.
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Relationship Matrix

Semester Course Code Title of the Course Hours Credits
1 CORE PAPER VIII 75 4
21PCPH32 QUANTUM MECHANICS Il
Course Programme Learning Outcomes (PLOs) Programme Spedic Outcomes (PSOs)
Outcomes PLOl1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PS04 | PSO5
(COs)
CO1 P P P P P P P P
CO-2 P P P P P P P
CO3 P P P P P P P
CO4 P P P P P P P
CO5 P P P P P P P P
Number of matched() = 37
Relationship =High
Prepared by Checked by

Name : Dr. K. Amutha

Signature:

Mrs. A. Zeenath Bazeera
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SEMESTER- IlI

Course Title RESEARCH METHODOLOGY

Total Hrs. 75
Hrs./Week 5
Sub.Code 21PCPH33

Course Type DSGIX

Credits 4

Marks 100

General Objective:

To expose thetudents to propose neesearcltproject

Course Objectives

CO No. The learners will be able b

CO1 Understandhe steps involved in theesearciprocess

Co-2 Summarize the various types and methods of research

CO3 Organize the planning of research

CO4 Explain the art of report writing

CO5 Develop knowledge about the tools for research

UNIT -1 FOUNDATION OF RESEARCH (15 Hours)

Meaning of Researeh Objectives of Researeltharacteristics of Research
Motivation in researchi Research method versus Research methoddloBgsearch and
scientific method Research proce$ssteps involved in the research in the research process
-Criteria for good research Importance of research methodology in scientific research
UNIT 7 I TYPES AND METHODS OF RESEARCH (15 Hours)

Classification of ResearetPure and Applied ResearcExploring or Formulative
ResearckDescriptive Researeh Diagnostic Research/StudyEvaluation research/Studies
Action Research Experimental Research Analytical Study of Statistical Methed
Historical ResearchSurveys Case StudyField Studies.

UNIT - Il REVIEW OF LITERATURE AND PLANNING OF RESEARCH
(15 Hours)

Need for Reviewing LiteratureLiterature Search Procedur&ources of Literature
Planning of Review work Note Taking Library and documentatieihe planning process
Selection of a Problem for Researdhormulation of the Selected Problem$RResearch
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Designmeaning of research desigmeed for research desigieatures of good design
Different research design.
UNIT 7 IV REPORT WRITING (15 Hours)

Types of Report®lanning of Report WritingResearch Report FormBtinciples of
Writing DocumentationData and Data Analysis Reporting in a Thed¥giting of Report
Typing of Report Art of writing a scientific papeFormat synopsis writing Roles of
research supervis@and scholar
UNIT 7 V TOOLS FOR RESEARCH (15 Hours)

Internet and its applicatiorisinflibnet - e-journals- e-books- Technology Tools for
ResearchergoteroScopus QuickCalcsZenodeEndNotegoogle scholar Research gate
arXiv-SJ Findetf100PrimePower Point PresentationMultimedia techniques in presenting
a scientific paper in a seminar.

TEXT BOOKS
1. C. R. Kot hari, AResearch Met hodol ogy: \Y
International Publishers, ISBN:82241522.9.
2. S.Rajasekar, P.Philominathandan V . Chinnat hambi , AResear cl

Publications, Tirunelvelll, 2016.
3. Yavuz Orug, A Handbook of Scientific Prop

REFERENCE BOOKS
1. Dr S. L. Gupta and Hitesh i GutpphdaCasesiviile s e ar

SPSS Applicationso, I nternati onal Book
2. T N Srivastava and Shail aja Rego, ABusi n¢
Hill Education Private Limited, New Delhi.

3. 0. R. Krishnaswami, AMet hodol ogy of Resec
Publishing House, New Delhi.

4. Dr S. K Khandel wal , ABusiness Statistics
Delhi.

5. Dr S. K Khandel wal , AQuantitative Techni c
New Delhi.
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Course Outcomes

CcO Upon completion of th e course, PSGCs Cognitive
No the students will be able to Mapped Level

CO-1 | Comprehend the foundation of research, object 123

i L : Understandin
and various criteria in research field. 9

CO-2 | Identify the research leading to a Master thesis. 2,3 Applying

CO-3 | Analyse the Literature Review procedure, source

. . . 1,2,3 Analyzin
of literature and planning of review work. yzing
CO4 | Explainthe various types and methods of resear 1,2,4 Evaluating
CO5 | Develop knowledge to use various tools 12 Creating
research
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
1 CORE PAPER IX 75 4
21PCPH33 RESEARCH METHODOLGY
Course Programme Learning Outcomes (PLOS) Programme Specific Outcomes (PSOs)
Outcomes PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
CO1 P P P P P P P P
CO-2 P P P P P P P P
CO-3 P P P P P P P P
CO4 P P P P P P P
CO5 P P P P P P P
Number of matched?() = 38
Relationship =High
Prepared by Checked by
Name : Dr. Sainta Jostai. Dr. V. Chinnathambi
) - - ot l
Signature:

Head of the Department

Nl
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SEMESTER- IlI

Course Title NON-LINEAR PHYSICS

Total Hrs. 60
Hrs./Week 4
Sub.Code 21PEPH3LA

Course Type DSEIIA

Credits 4

Marks 100

General Objective:

To educate the students withe basic ideas of nonlinear dynamics and chaos in
classical systems modelled by ordinary differential equations and iterated maps.

Course Objectives

CO The learners will be able to

CO-1 | Understandlynamicalsystems, dissipative systems and Hamiltosigtems.

CO-2 | Explain the concept of bifurcations adaaos

CO-3 Discusschaos in nonlinear electronic circuits.

Develop the knowledge dfractal geometry wih an emphasis on the physic

CO4
aspects.

CO-5 | Elaboratehe properties of soliton

UNIT 7 | LINEAR AND NONLINEAR SYSTEMS (12 Hours)

Dynamical System3 Classification of dynamical systemkinear and Nonlinear
systemsi Mathematical models examplds Mathematical Implications of Nonlinearity
superposition principlé Effects of nonlinearity- Linear oscillators & Predictability
Nonlinear oscillatorsi Resonance and Hysteregdigstonomous and Noeautonomous
systemsDissipative and conservative systems
UNIT - Il BIFURCATIONS AND ONSET OF CHAOS (12 Hours)

Equilibrium pointi Classificationof equilibrium points { Two dimensional case)
Limit cycle motionT Simple bifurcationd the saddle nodé the pitchforkthe transcritical
Hopf bifurcations Logistic map Period doubling phenomendi®Onset of chao$ Route to
chaos Lorere systeni Sendtive dependence on initiabaditioni controlling of chaos
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UNIT - Il CHAOS IN NONLINEAR ELECTRONIC CIRCUITS (12 Hours)
Linear and Nonlinear circuit elemeritsLinear circuits: The resonant RLC circuiit
Nonl inear ci r c-AutohosnouSchse)aB s a ati iodal (i mpl ement at
diode i Bifurcation and chao$ Chaotic dynamics of MLC circuit RL Diode circuiti
Col pi tt 6si Trarsmissibnl lmé eysteniBiscrete chaotic circuitd Time delay

systems.
UNIT 7 IV FRACTALS AND CELLULAR A UTOMATA (12 Hours)
Introduction to Fractalg Self similarityProperties and examples of fractdls

Construction and properties of some artificial fractafSantor setKoch curvei Sierpinski
gasketJulia set Mandlebrot set Applications of fractalg Cellular automatd Basics-
Implementation Conway s 0 ¢ aAppiicatiorfs oflcallilaeautomata
UNIT 7 V SOLITON THEORY (12 Hours)

Linear wave propagation (nondispersive and disper$iwaye packet and dispersion
T Nonlinear Dispersive systei Scott Russel's phenomenonderivation ofKortewegde
Vries equationi Fermi Pasta Ulam phenomenblumerical experiments of Zabusky and
Kruskal1 birth of solitonsi. Inverse scattering trnsform methodsoliton solutions of KdV
equationi Hi r obiliaeér snethod

TEXT BOOKS
1. M. Lakshmanan and S. Ra$ asdselerg,r abNdnltiyrme .
Patterns, Berlin, (2003). (UAifl,V)

2. M. Lakshmanan and K. Mur al i, AfChaos i n
Synchr oni z aScientfio, &ingapord/¢1997)d (Urlit)

3. M. . J. Abl owi t z and PA Clarkson, ASol it ol
l nver se Scatteringo, (Cambridye Univers

REFERENCE BOOKS
1. H. G. Schuster, fDdag,&eimheim,i(1998)i ¢ Chaoso, Ver
2. J. Lichenberg and M. A. Li eber man, NnRegu
Weinheim, (1998).
3. Stephen Wol fram, AA New kind of Scienceo,
4. H. O. Peitgen, Hart mut J¢rgens:Newand Di et
Frontierso f Scienceo, Springer, USA, (2004) .
5. Weisstein, Eric W. "Elementary Cellular Automaton." From MathWeAdNolfram
Web Resourcéhttps://mathworld.wolfram.corh
ElementaryCellularAutomaton.htrfiUnit-1V)
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Course Outcomes

CO Upon completion of the course, PSGCs Cognitive
No. the students will be able to Mapped Level
CO1 Understanq the basic concepts of dynam 13 Understanding
systems, linear and nonlinear systems
CO-2 | Categorize various types bifurcations and route .
g P 1,2,3 Analyzing
chaos.
CO3 D_eve_lop the knowledge ohonlinear electronig 13 Applying
circuits.
CO4 | Explain the applications of fractals and celluli 1.4 Evaluaing
automata.
CO-5 | Discuss the concepts ofionlinear waves an .
. P 1,2,4 Creating
solitons.
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
1T 21PEPH31A NON-LINEAR PHYSICS 60 4
Course Programme Learning Outcomes (PLOS) Programme Speific Outcomes (PSOs)
Outcomes | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
CO-1 P P P P P P
CcO-2 P P P P P P P P
CO3 P P P P P P
CO4 P P P P P P
CO5 P P P P P P P P
Number of matched?() = 34
Relationship High
Prepared by Checked by

Name : Dr. V. Chinnathambi

¥ , 4y ottt -

Signature:
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SEMESTER- IlI

Course Title PHYSICS OF NANOMATERIALS

Total Hrs. 60
Hrs./Week 4
Sub.Code 21PEPH31B

Course Type DSEIIl B

Credits 4

Marks 100

General Objective:

To introducethe basic ideas afianomaterialgind its applications in researféld.
Course Objectives

CO The learners will be able to

CO1 Explore tle theoretical understanding aimomaterials and its classificatior

CO2 Categorizahe types of Carbofullerenesand Carbon Nanotubes.

CO3 Explain the properties afanomateals.

CO4 Elaboratehe synthesiof nanomaterials

CO-5 Discussthe characterization techniques of nanomaterad itsapplications

UNIT 7 I NANOSTRUCTURES (12 Hours)

Introductioni Fundamentals of nanb significance of nanomaterials and inspa
Classification of nanomateridlZero, one and two dimension nano structui@ssification
of synthesis methodsSurface energy Electrostatic stabilization Steric stabilizationi
DLVO theory.

UNIT 7 Il FUNCTIONAL NANOMATERIALS (12 Hours)

Cabon fullerenes Fullerene derived crystalsCarbon nanotubesMicro and
Mesoporous MaterialsOrdered mesoporous structurd®andom mesoporous structures
crystalline microporous material<Coreshell structures Metaloxide structures Metal
polymer stratures Oxide-polymer structurésNanocomposites.

UNIT 7 Il PROPERTIES (12 Hours)

Physical properties of nanomaterialMelting points, Specific heat capadity
chemical propertiesMechanical properties Optical properties Electrical and electronic
property redox propertiesFerroelectrics and dielectricsMagnetic propertiesVariation of
magnetism with siz&uper para magnetisBiluted magnetic semi conductor.
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UNIT 7 IV SYNTHESIS (12 Hours)

Top-Down and BottorrJp approaches Physical vaour deposition- Chemical
vapour depositionSol gel - Ball milling techniquei Hydrothermal synthesis Electro
deposition Synthesis of Semiconducterlanostructures fabrication by physical techniques
T Nano lithography Nanomanipulator.

UNIT 7 V CHARACTERIZATION AND APPLICATIONS (12 Hours)

X-Ray diffraction T Scanning Electron Microscopy Transmission Electron
Microscopy i Optical spectroscopyUV spectroscopy photoluminescence spectroscepy
Applications Molecular electronics Nano electronicsNano electromechanical systems
DNA chipsi DNA array device$ Drug delivery systems.

TEXT BOOKS

1. Kenneth F. Kl ablunde, ANanoscale Materia
Inc.(2001).

2. Pradeep T, ANano: The -Hilbpdishing carhpany limitedat a M
(2007).

3.Christof M. Ni emeyer, Chad A. Mirkin, i N a
and Perspectiveo, (2004).

REFERENCE BOOKS

1. Wil son M, K Kannangar a, G. Smilt,- M. Si
Overseas Press (2005).

2. Fra tas R A, Landes, ANanomedicineo, TX pul

3. Viswanat han B, fANano Material so, Narosa p

4. G. Mo han Kumar , ANanotechnol ogy: Nanoma

Publishing House Pvt. Ltd., (2016).
5. Bandeyo padhnyoanya.tPe.rki.al sioNa New Age Sci ence

Course Outcomes

CO Upon completion of the course, PSGCs Cognitive
No the students will be able to Mapped Level

CO1 Unde_rstaqd theuhdamental_s, significance and 13,4 Understanding
classification of nanomaterials.

CO-2 | Analyze different nano structures. 2,4 Analyzing

CO-3 | Classify the propertis of nanomaterials throug

. : 1,2,3 Analyzing
various techniques.
CO-4 | Discussthe effect of particle size reduction
specific heat, melting point and chemig 2,4 Evaluating
properties
CO5 Elab_ora_te the characterization techniques and 234 Creating
application.
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Relationship Matrix

Semester Course Code Title of the Course Hours Credits
1 21PEPH31B PHYSICS OF NANOMATERIALS 60 4
Course Programme Learning Outcomes (PLOSs) Programme Specific Outcomes (PSOs)
Outcomes PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
cCo1 P P P P P P P
CO-2 P P P P P P P
CO3 P P P P P P P
CO4 P P P P P P P
CO5 P P P P P P P P
Number of matched() = 35
Relationship =High

Prepared by Checked by
Dr. K. Amutha
Name : Dr. Sainta Jostar. T

Signature:
Head of the Department

P hor—
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SEMESTER- IlI

Course Title DENSITY FUNCTIONAL THEORY
Total Hrs. 60

Hrs./Week 4

Sub.Code 21PEPH3LC

Course Type DSEIIl C

Credits 4

Marks 100

General Objective:
To educate the studemntdth the many electron problems and foundation of DFT.
Course Objectives

CcoO The learners will be able to

CO-1 | Comprehend the backgrounfiDensityFunctional TheoryDFT).

CO-2 | ExplainthedifferencebetweerDFT andother manyodyapproaches.

CO-3 | Discusshow electroncorrelationsareapproximatedvithin DFT.

CO-4 | ElaboratahedifferencebetweendifferentfunctionalssuchasLDA, GGA.

CO-5 | Develop theknowledge of various methods of DFT

UNIT -1 INTRODUCTION TO MANY ELECTRON PROBLEMS (12 Hours)

Introduction  HartreeFock (HF) theory - Configuration Interaction (CI) 7
Fundamentalconcepti Variational ttreoremi Variational theoremfor ground state i
reducingthe Cl spaceé Determinant CI.

UNIT- Il FOUNDATION OF DFT (12 Hours)

The ThomasFermi model: precursorto modernDFT - Functional and functional
derivatives, Euler Lagrange equatibtiohenbergohn Theoremi degeneratgroundstate
- N and g representabilityof densitiesi Current DensityFunctionalTheory.

UNIT- 1l KOHN-SHAM (KS) EQUATION (12 Hours)

Introductionn Effective exact single particle method to the mdmogy problem i
Exchangeandcorrelationenergies Interpretationof KS eigenvaluesK o o p mtheoiiems,
lonization energykermi surface, bangap
UNIT - IV APPROXIMATION TO FUNCTIONALS (12 Hours)

Introductioni Local approximation:local densityapproximation(LDA) 7 Semt
local approximation: generalized gradient approximation (GGA) - Non- local
approximationhybrid functionali SelfinteractionCorrection
UNIT-V INTRODUCTION TO TIME DEPENDENT DFT (12 Hours)

Introductioni Runge- Gross Theorem Time-DependenKohn- Sham Equations-
Practical implementationof DFT methods General schemefor solving Kohn-Sham-
Full potentialandpseudgotentialmethods Basisfunctions:Gaussianl. APW equation.

TEXT BOOKS
1. EberhardEngel and Reiner M. ,Defisity Functional Theory: An AdvancedCo ur s e 0
Dreizler,SpringerVerlag, (2011).

2. JuneGunnlee€€omput ati onal Materials Science:
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CRCPress;TaylorandFrancisGroup, (2017).
3. Viraht Sahni , AQuant al DensVetlag BeAimnct i ot
Heidelberg Publisher, (2004).

REFERENCE BOOKS
1. J.M. Thijssen,AiComputationaP h y s CambrigeUniversityPress(1999).

2. FrankJ ensen, i tonCompatdtional© h e mi sJohn Wiley, and Sons,
(2017).
3. http://vergil.chemistry.gatech.edutes/ci.pdf
4. Naz mul I sl am, Savaskaya, AConceptual D«

Application in the Chemical Domaino, Appl
5. http://www.Ict.jussieu.fr/pagesperso/toulouse/enseignement/introduction_dft.pdf
Course Outcomes

CO Upon completion of the course, PSGCs Cognitive
No. the students will be able to Mapped Level
CO1 tLrJ]r(;c(j)(ra)r/stand the basic concepts of density functi 123 Understanding
CO-2 | Analyze the various types of DFT. 1,3 Analyzing

CO-3 | Estimate he Hohenbeiigkohn theorems and th

Kohrii Sham approach. 1,2 Evaluating

CO-4 | Discuss about theimplementations of densit

functional theory. 134 Evaluating

CO-5 | Build knowledge ofthe significance approximatior| 13 Creating
of DFT.
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
11 21PEPH3LC DENSITY FUNCTIONAL THEORY 60 4
Course Programme Learning Outcomes (PLOSs) Programme Specific Outcomes (PSOSs)
Outcomes PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
Co1 P P P P P P P
COo2 P P P P P P
CO3 P P P P P P
CO4 P P P P P P
CO5 P P P P P P P
Number of matched?() = 33
Relationship sMedium
Prepard by Checked by
Name : Mrs. A. Zeenath Bazeera Dr. V. ChinnathambiSignature:

Head of the Department

-5 hor—

70


http://vergil.chemistry.gatech.edu/notes/ci.pdf
http://www.lct.jussieu.fr/pagesperso/toulouse/enseignement/introduction_dft.pdf

SEMESTER-III

Course Title ADVANCED PHYSICS PRACTICALS -1

Total Hrs. 60
Hrs./Week 4
Sub.Code 21PCPH3P1

Course Type PRACTICAL-V

Credits 2

Marks 100/2

General Objective:
To expose the studentsperform some experiments in advanced level of physics.
Course Objectives:

CO No. The learners will be able to

CO-1 | Educae themselves tol@ands on training tdoadvanced physicexperiments

CO-2 | Understand the concepts behind various physics experiments such as polar

of liquids, ultrasonic wave velocitgf| i qui ds, young®od setc.md
CO-3 | Build knowledgeto measure some of the physical parameters with maxi
accuracy.

CO-4 | Explorethe resistivity and the barghp of the given semiconductor sample us
four probe technique.

CO-5 | Discuss the tempature coefficient of the given semiconductingtenizl.

(Any Eight)
1. Determination of hall coefficients and carrier type of given semiconducting material
using Hall Effect apparatus.

2. Cornuds method of det efrominmgatsi omo dafl uesl aastdi

ratio of a transparent beam by formi&lliptical fringes.

Susceptibility determination of solid s
Temperature variation of forward bias voltage for Ge and Silicon.

lodine absorption spectru®pectroscopic constants.

Youngbs Double slit experiment.

Determination of diectric constant of a given specimen.

Determination of lattice parameters, particle size of different powder samples of
bulk/nano systems using-bay diffractometer.

9. Determination of Planckdés constant.

© N O

10Hart mannédés for mul a: Det etalfimesnat i on of wave

11. Study of FTIR spectrum and TAB.

122.Det er mi nati on of Stefands constant

13. Thickness of wire by Airwedge and diffraction.

14.Determination of specific charge of an electron e/milyi | | i kands oI

experiment.
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Course Outcomes

CO Upon completion  of the course, PSGCs Cognitive
No. the students will be able to Mapped Level
COl |[Explain the Youngds d¢ .
P . g 15 Understanding
wave character of light.
CO-2 | Identify the_ Hall voltage, hall coe_ff|(:|ent and carr| 25 Applying
concentration of theample material.
CO-3 | Analyzethe thickness of the Enamel coating ol .
. y g 2,45 Analyzing
wire.
CO4 | Analyze the functional groups present in a san|
using FTIR spectrum and thermal stability of -T 1,3,5 Analyzing
DTA.
CO5 | Explainthe valueof Pl anckos <co :
2,5 Evaluating
the reason for error.
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
1T ADVANCED PHYSICS 60 2
21PCPH3P1 PRACTICALS - |
Course Programme Learning Outcomes (PLG) Programme Specific Outcomes (PSOs)
Outcomes | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
CO-1 P P P P P P P
CO-2 P P P P P P P
CO3 P P P P P P P P
CO-4 P P P P P P P
CO5 P P P P P P P P
Number of matched() = 37
Relationship $High
Prepared by Checked by

Name : Mrs. A. Zeenath Bazeera

Signature.

e
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SEMESTER- IlI

Course Title MICROPROCESSOR AND MICROCONTROLLER
PRACTICALS

Total Hrs. 60

Hrs./Week 4

Sub.Code 21PCPH3P2

Course Type PRACTICAL-VI

Credits 2

Marks 100/2

General Objective:

To expose the students toerform some experiments iMicroprocessorand
Microcontroller Programming
Course Objectives:

CO No. The learners will be able to
CO1 Comprehendhe applications of Microprocessor.
Co-2 Show the usefulness and limitations of various optimization techniques.
Co-3 Record observations and analyses in a scientific manner.
CO-4 Build theoretical knowledge and develop practical skill in digital systé
logic systems and Microprocessor, electronic systems and microproces
CO5

Discussthefunctioning of Micropocessor and microcontrollers.

(Any Eight)

1. Arithmetic Operations

(a) Addition of any two 8 bit numbers using Direct, Indirect and Immediate addressing
Modes.

(b) Subtraction of any two 8 bit numbers using Direct, Indirect and Immediate addressing
modes.

(c) Multiplication of

addressing modes.
(d) Division of any two 8 bit numbers using Direct, Indirect and Immediataddressing

modes.

2. Logical Operations
(a) Logical AND operation using Direct, Indirect aingmediate addressing modes.
(b) Logical OR operation using Direct, Indirect and Immediate addressing modes.
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(c)Logical NOT operation using Direct, Indirect and Immediate addressing modes.
3. Temperature Conversions (Fto Cand Cto F).
4. Data Mampulation
(a)Arrange the given data items in ascending or descending order.
(b) Finding the minimum and maximum value in the given data set.
(c)Search of an given character in an array.
5. Block move and series generation
(a) Fibonacci series generation.
(b)Tribonacci series generation.
(c)Moving a block of data from memory xxxx to yyyy.
6. Determination of factorial of the given number and sum of the n numbers.
7. Waveform generation
(a) Square wave with specified period.
(b) Rectangular wave with specified period.
(c)Ramp wave with specified period.
(d) Triangular wave with specified period.
8. Square and square root of the given number.
9. System call and rolling character
(a) Display a character on the 7 segment display.
(b)Roll a given character from left to rightigit to left.
10. ADC and DAC conversion
(a) Interfacing ADC with 8085 and conversion of analog input to digital.
(b) Interfacing ADC with 8085 and conversion of analog input to digital.
11. Stepper motor Interfacing.
12. Traffic light controller.
13.DC motor control.
14. Temperature controller measurements ( Digital thermometer ).

Course Outcomes

CO Upon completion of the course, PSGCs Cognitive
No. the students will be able to Mapped Level
CO-1 | Understand the ALP program (o]

microprocessors/microcontrollebmsed systemsush
as code conversion, arranging numbers in ascer
and descending orders

2,3,5 | Understanding

CO-2 | Build knowledge about A/D and D/A conversion g

wave form generation. 1,4,5 Applying

CO-3 | Evaluate Arithmetic and logical operations ¢

Generate Fiboacci and tribonacci series. 135 Evaluating

CO-4 | Make up stepper motor and DC motor control ug

Microcontroller. 2,4,5 Creating

CO-5 | ConstructAssembly language programme for countq 2,5 Creating
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Relationship Matrix

Semester Course Code Title of the Course Hours Credits
1 MICROPROCESSOR AND 60 2
21PCPH3P2 MICROCONTROLLER PRACTICALS
Course Programme Learning Outcomes (PLOs) Programme Specific Outcomes (PSOs)
Outcomes PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
CO-1 P P P P P P P P
CO-2 P P P P P P P P
CO3 P P P P P P P
CO4 P P P P P P P P
CO5 P P P P P P P P
Number of matche$() = 39
Relationship =High
Prepared by Checked by

Name : Mrs. A. Ferin Fathima

Signature |

)
&
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SEMESTER- llI

Course Title ENERGY PHYSICS
Total Hrs. 30

Hrs./Week 2

Sub.Code 21PIPH31

Course Type IDC-II

Credits 2

Marks 100/2

General Objective:

To introducethe concept of how vebus sources of energis collected from
renewable resources.
Course Objectives

CO No. The learners will be able to

CO-1 | Understand and classignergysources.

CO-2 | Study the different techniques aflar collector and its applications.

CO-3 | Explainthe principles, types and applications of wind energy

CO-4 | Build the knowledge obiomass conversion energy process.

CO-5 | Develop and design the fuel cells for energy consumption.

UNIT 7 | ENERGY SOURCES (6 Hours)
Energy sources and their availalyilit Classification of energy sourcesi
Conventional energy sourcésNonconventional energy sourcesWorld energy future$
Merits and demerits of energy sources.
UNIT 7 I SOLAR ENERGY (6 Hours)
Sol ar radi at i on 1 @otar ehehgg makuang equipneniskPhysidala ¢ e
principles of the conversion of solar radiation into Hedypes of air heaters Application
of solar air heaters Merits and demerits of solar energy.
UNIT -1l WIND ENERGY (6 Hours)
wind energyi The power fom the windi Basic ®mponents of Wind Energy
Conversion Systerin Horizontal Axis Wind millsi Vertical Axis Wind millsi Merits and
demerits of wind energy.
UNIT -1V BIOMASS ENERGY (6 Hours)
Introductioni  Wet and dry proces$ Photosynthesisi Biogas generationi
Materials for Biogas and BiomassAdvantages and disadvantages of Biological conversion
of solar energy Application of Biogas.
UNIT -V FUEL CELLS (6 Hours)
Introduction to fuel cells Design and principle of operatiorf a fuel cell (with
special reference toHO, cell) i Hydrogen fuel cell$ Classification of fuel cell$ Types of
fuel cellsi Advantages and disadvantages of fuel deldgplications of fuel cells.
TEXT BOOKS
1. G. D. FKanventioiieNEoggy Sour ces o0, Khana Publiat:.
2 . G. D. Rai ASol ar Energy Utilisationo, Kha
3. T.N.Veziroglu , AAlternatHd (1¢/8er gy sourc
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REFERENCE BOOKS

1. S. P. Sukharm&neri@ggol, Tata Mc. Graw Hil/
2. A. Duffie and W. A. Becj mann, ASoewilar energi
(1980).
3. F. Krith and J. F. K. Krcider, AHR (1D78)c i pl e of
4. S. Rao and Dr. B. B. Par ul eitlomg (1997)A Ener gy Tec
5. Bent Sorensen, Giuseppe Sp az z-Bmergimyp A H Y
Technol ogies and Applicationso, Third Ed
Course Outcomes
CO No. Upon completion of the course, PSGCs Cognitive
the students will be able to Mapped Level
CO-1 Understand the types of energy source in their
to-day life and their primary applications in t| 1,3,4 Understanding
world.
CO-2 Apply the knowled_ge in the principle of sol 2.4 Applying
energy and conversion technology.
CO3 Analyze the fundanental concept to utilize th 12.4 Analysing
wind energy at low expense.
CO4 Expl_aln_the features of biomass energy and 2.4 Evaluating
applications.
CO5 Design the principle and types of fuel cell 23.4 Creating
generate usable energy.
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
1T INTERDISCIPLINARY CORE -II 30 2
21PIPH3L ENERGY PHYSICS
Course Programme Learning Outcomes (PLOSs) Programme Specific Outcomes (PSOs)
Outcomes | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
CcoO-1 P P P P P P
CO-2 P P P P P P P
CO3 P P P P P P
Cco4 P P P P P P
CO5 P P P P P P
Number of matched() = 31
Relationship sMedium
Prepared by Checked by
Name : Dr. Sainta Jostar. T Dr. K. Amutha

Head of the Departnme
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SEMESTER- IV

Course Title ADVANCED SOLID STATE PHYSICS
Total Hrs. 75

Hrs./Week 5

Sub.Code 21PCPH41

Course Type DSGX

Credits 4

Marks 100

General Objective:

This Course makes tt®&tudentdo understand Reciprocal Lattice and Energy Bands,
Vibration of crystals, Free electron gd3ia, Para and Ferromagnetism

Course Objectives:

CcO The learners will be able to

CO1 Understand the basic knowledge of crystal structures and crystal systen
CO2 Determinethe behaviour of crystal vibratioand its density of states

CO3 Distinguishthe dimensionof Fermi energy level

CO4 Differentiatethe behaviourof Magnetic properties and its applications.
CO5 Investigatethe dielectric and superconductivity properties and its applicat

UNIT -1 RECIPROCAL LATTICE AND ENERGY BANDS (15 Hours)

Diffraction of waves by Crystal§ Br a g g 0is Scdttexest wave amplitude
reciprocal lattice vectors Brillouin zonesi Fourier analysis of the basi&loch functioni
Kronig penney modédl Wave equabn of electron in a periodic potenti@lNumber of orbits
in a band.

UNIT- Il CRYSTAL VIBRATIONS (15 Hours)

Vibration of crystals with mono atomic basisTwo atoms per primitive basik
Quantization of elastic waveis Phonon momentuni Inelastic scatteng by phononsi
Phonon heat capacity Density of states in one and three dimensibri3ebye model for
density of state$ Einstein model of the density of state3hermal conductivity Thermal
resistivity of phonon gas.

UNIT -l FREE ELECTRON FERM | GAS AND FERMI SURFACES (15 Hours)

Energy levels in one dimensioh Effect of temperature on the Fermi Dirac
distributioni Free electron gas in three dimensiorHeat capacity of the electron gas
El ectrical c 0 n d u t Mdtioniintmagnet fiedds ToFHermidsarface and its
Construction de- Haas- Van Alphen effect.
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UNIT -1V DIA, PARA AND FERROMAGNETISM (15 Hours)

Langevinods di a mia QQnaatunm dheorg ¢l diamagnetism and
paramagnetismi Hu n d 6 si Paranhagnetic susceptibyl of conduction electrong
Ferromagnetic ordér Magnons Ferrimagnetic ordérFerromagnetic domains.

UNIT -V DIELECTRICS, FERROELECTRICS AND SUPER CONDUCTIVITY
(15 Hours)

Macroscopic electric field Local field at an atom- Dielectric constant and
polarizability - Ferroelectric crystals=erroelectric domainsPiezoelectricity occurrence of
superconductivityMeissner effect Type | and Type Il superconductorshermodynamics
of superconducting transition London equation- coheence length- BCS theory of
superconductivity single particle tunnelingDC Josepson and AC Josepson effects.

TEXT BOOKS
1. Charles Kittel, il ntr od Hditionj Johm Wilep & Swos] i d St
New York, (1996).
2.S.0.Pillai,PhiySdlcisd, "SHitondNeve dge 6nternational

Publishers, New Delhi, (2007).
3. Wahab. M. A, ASolid State physicso, Secon

REFERENCE BOOKS

1. M. Al i Omar , AEl ementary Solids State Phy
(1999)

2.H. P.Myres, filntr oduc t"bEdifon, Saylbriant $rarsis lac, e Pt
London (2001).

3. Surekha Tomar, CSFRUGC/JRF/SET Physical Science& @lition

4. M. S. Rogal ski and S. B. Pal mer, #@ASolid
publiskers, (2000).

5. N. W. Ashcroft and N. D. Mer mi n, AnSol i d S

Course Outcomes

CO Upon completion of the course, PSGCs Cognitive
No the students will be able to Mapped Level

CO-1 | Descritethe behavior of electrons in sid including
the concept of energy bands and effect of the §  1,2,3 Understanding
on material properties.

CO-2 | Examine the Vibration of crystals with mono aton 13 Applying
basis and Einstein model of the density of states. ’

CO-3 | Explain theEnergy Evels in one and three dimensi
using Free Electron Fermi Gas and Fermi Surfa 1,2,3 Analyzing
concept.

CO4 leferentlate_ Quantum theory of diamagnetism ¢ 13 Analyzing
paramagnetism.

CO5 | Summarize the electrical, thermal, magnetic 2,34 Evaluating

dielectricproperties of solid.
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Relationship Matrix

Semester Course Code Title of the Course Hours Credits
VI 21PCPH41 ADVANCED SOLID STATE PHYSICS 75 4
Course Programme Learning Outcomes (PLOSs) Programme Specific Outcomes (PSQs
Outcomes PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PS04 | PSO5
(COs)
CO1 P P P P P P P P
CO2 P P P P P P
CO3 P P P P P P P P
Co4 P P P P P P
CO5 P P P P P P P
Number of matched() =35
Relationship =High
Prepared by Checked by

Name : Mrs. A. Ferin Fathima

Signature |

{ /,’.. A ‘
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SEMESTER- IV

Course Title NUCLEAR AND ELEMENTARY PAR TICLE PHYSICS

Total Hrs. 75
Hrs./Week 5
Sub.Code 21PCPHA42

Course Type DSGXI

Credits 4

Marks 100

General Obijective:

To impart knowledge about nucleus of the atomraatdre of elementary particles

Course Objectives:

CO The learners will be able b

COoO1 Emphasizehe general properties déuteron.

CO2 Examinethe nuclear decayroperties and its applications

CO3 Estimate the nuclear models and its behaviour

CO4 | Correlatethe concept ofission and fusion in nuclear reaction

CO5 Inventthehigher level knowledgef elementary particles

UNIT 7 | NUCLEAR FORCES (15 Hours)

Deuteron- Ground and excited states of deuteromagnetic dipole and electric
guadrupole moments of deuteren-p scattering at low energiesscattering length phase
shift analysis- The spin dependence of nuclear forcghape independent effective range
theory of np scattering p-p scattering at low energiesneson theory of nuclear force.

UNIT 7 Il NUCLEAR DECAYS (15 Hours)

Gamowbs t heor y Femnii theoty pfltbeta ddceyBetayray spectrum
Fermi and Gamow Teller selection rules parity violation- neutrino hypothesis internal
conversion nuclear isomerismRadioactive decay.

UNIT 7 Il NUCLEAR MODELS (15 Hours)

Liquid drop model Weizsackers mass formwanass parabolanuclear stability-
Bohr Wheeler theory of nuclear fissiomagic numbers evidence for magic numbershell
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model - spin orbit coupling- angular momentum and parities of nuclear ground states
magnetic momest - collective model unified model.

UNIT - IV NUCLEAR REACTION (15 Hours)

Types of nuclear reactionsNuclear reaction Kinematics: -€quation- compound
nuclear theory- Direct Reactions Stripping - Pickup reaction- Reciprocity theorem
nuclear coss section Plane wave born approximationTheory of direct Interactions
Resonance Scatterinddreit Wigner one level formulanuclear fission and fusion.

UNIT -V ELEMENTARY PARTICLES (15 Hours)

Classification of elementary particlefundamenthinteractions- Conservation laws
CPT theorem SU(3) multiplet- Isospin- Leptons- Strangeness and hyper chargaeson
octet- baryon octet baryon decouplet Hadronsi Baryons- Invarianceprinciples and
symmetries - CP violation in neutral Kneson decay GellmannOkubo mass formula
Color Quantum NumberQuark theoryi Gauge theory of weak and strong interactions.

TEXT BOOKS

1. D.C. Tayal, ANucl ear Physicso, Hi mal aya F
1,2,3,4,5).

2. M.C Pandia and R.P.S Yadd&vE|l e ment s of Nucl ear Physi c:¢
Publication, 4 Edition, New Delhi, (1972).

3. R. R. Roy and B.P Nigam, #fANucl ear Physicso,
(1992).

REFERENCE BOOKS
1. Bernard Lcohen, AConcepWGGrawT HillNNew Dadhg r P h y s

(1995).

2.S. B Patel, fANucl ear P fliBastarncL&l, NawmDelhin(2001lp duct i
3. S. L. Kakani, Shubhra Kakani, ANucl ear an
Delhi, (2011).

4. B. B. Srivastava, AFundam&kmatsalogi ofPuNUcktaa
(2006).

5. K. Il angovan, HANuclear Physicso, MJP Publ
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Course Outcomes

(6{0) Upon completion of the course, PSGCs Cognitive
No. the students will be able to Mapped Level
CO-1 | Understandhe general propges of deuteron an| 13,4 Understanihg
meson theory of nuclear forces.
CO-2 | Explain the nuclear decay processes and tf
outcomes of Fermi and Gameleller transition 2,4 Applying
rules.
CO3 Explgln the various types of nuclear models ang P2.3.4 Analyzing
stability.
CO4 | Evaluate the kinematics of various reactions ¢ 23 Analyzing
decay processes.
CO-5 | Summarizethe particles of Leptons and how t
(electron) neutrinos and (electron) antineutrinos 2,3,4 Evaluating
produced dudecaysyesfieetlya n ¢
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
NUCLEAR AND ELEMENTARY
v 21PCPHA42 PARTICLE PHYSICS n 4
Course Programme Learning Outcomes (PLOS) Programme Specific Outcomes (PSOs)
Outcomes | PLO1 | PLO2 | PLO3 | PLO4 PLO5 PSO1 | PSO2| PSO3| PSO4 | PSO5
(COs)
coO-1 P P P P P P P P
CO2 P P P P P
CO3 P P P P P P P
CO4 P P P P P P
CO5 P P P P P P P
Number of matched() = 33
Relationship sMedium
Prepared by Checked by

Name : Dr. K. Amutha

Signature:

I :

% |
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SEMESTER- IV

Course Title PROJECT

Total Hrs. 120
Hrs./Week 8
Sub.Code 21PAPH41

Course Type PROJECT

Credits 8

Marks 150

The following are the guidelires to be adhered to by the Postgraduate students :

U Individual Projects should be taken.

U The Project should be written Englishonly.

U The Minimum number of pages should be 60.

U Project observations, suggestions and summation/conclusion shall form phet of t
Project Report.

U The Projects will be evaluated by the Internal Examiner and the External Examiner
for 150 marks. The distribution of mark shoblel 90 marks for the Project Report and
60 marks for the Vivd/oce Examination.The Division of marks for thd°roject

Report is as follows:

Particulars Internal External

Examiner Examiner
Wording of Title 5 5
Objectives / Formulation including Hypothesis 10 10
Review of Literature 15 15
Relevance of the Project to Sod\geds 10 10
Methodology / Technique / Procedure Adopted 30 30
Summary / Findings / Conclusion / Summation 10 10
Bibliography / Annexure / Foot notes / Works Cite| 10 10

Works Consulted

Total 90 90

x The Internal Examiner and the External Examinelt aivard the marks for each
candidate. The average mark obtained by the candidate is considered marks for the

Project Report.
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SEMESTER- IV

Course Title APPLIED OPTICS AND LASER PHYSICS

Total Hrs. 60
Hrs./Week 4
Sub.Code 21PEPH41A

Course Type DSEIV A

Credits 4

Marks 100

General Obijective:

This Course focuses ahe fundamental concepts of optics in lasers, optical fiber
communications and optoelectronics.

Course Objectives

CO The learners will be able to

CO1 Understandhe theoretial undertanding of optics andhmtonic crystals.

CO-2 Implementthe various optical techniques and its applicaion

CO3 lllustratethe working principle of variousakers and its types.

CO4 Appraisethe generation of high power petsby the control of thaser
output.

CO5 Formulatethe physical parameters using laser beam as a source and to

thelaser applications imarious fields

UNIT -I PHYSICAL OPTICS AND PHOTONIC CRYSTALS (12 Hours)

Wave motion- superposition of wavesinterferencei diffraction - polarization
basics of coherence theorytemporal and spatial coherencstatistical properties of laser
speckle patterns information processing using speckle patterlaser speckle contsa
imaging Photonics crystals 2D & 3D - colloidal photonic crystals light propagation
through disordered medidocalization of light- photonic glass random lasing.

UNITT7 Il APPLICATIONS OF OPTICAL TECHNIQUE (12 Hours)

Image formation (firsi order optics)i aberrations prisms and mirrors stopsand
apertures basic optical deviceghe design of optical systemsgeneral aplanatic points
solid immer#on lens- numerical aperture increasing lenMie scattering technique AFM

85



colloidal probe technique magnetic chaining technigueknife edg scanning to measure
laser beam profileknife edge scanning based liquid refractometer.
UNIT 7 Il LASER FUNDAMENTALS AND TYPES (12 Hours)

Basic construction and Principle of Lasindeinstein relations and gain coefficieint
Creation of a populatiomversionThree level systerrour level system threshold gain
Coefficient for lasingi Laser types Solid state lasersRuby laser- Nd:YAG Laser
Semiconductor laserdeatures of semiconductor lasedsode lasersgas laser : H&e laser
- CO; laser liquid lasers- dye lasers.

UNIT 7 IV LASER OPERATION (12 Hours)

Optical resonanteLaser modeAxial modesTransverse moddgodification in basic
Laseri basic principle of mode locking Active mode locking Passive mode lockingQ 1
SwitchingPulse shging
UNIT 7 V APPLICATIONS OF LASERS (12 Hours)

Material processingaser generated plasma and laser depositidiofilm - isotope
separation lasers in medicine and surgeryaser interferometry and speckletetrology-
laser induced fusion LIDAR - laser gyros laser cooling and trapping of atomsagnetic
and optical trapslasers in communicationrsnformation sorage systemscomputing.
TEXT BOOKS

1. M. Bornand, E. Wolf, APrinciples o0B). Optics
2. J. D. Joannopoul os, R. D. Me ade, J. N. Wi nn,
' i ght o, 2nd Ed, Princeton University Pres

3. Ajoy Ghatak andh®Blhhyaggamaj aAppl itlads ems 0, \
REFERENCE BOOKS

IL.William T Silfvast, ALaser Fundamental so, Cal
2. Orazio Svelto , APrinciples of | aserso, S
3. L. Tarasov, fALaser Physics and application
4. S. Mohan, V. Arjunan, M.&l avar ani | M. Kanchana Mal a, AL a
Publishers, (2012).

5. Chaudhary, Yadav, Sharma, AAtomic, Mol ecu
(2006).
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Course Outcomes

CO Upon completion of the course, PSOs Mapped Cognitive
No. the students will be ab le to Level
CO-1 | Understandhe basic concept of physical optics ¢
photonic Crysta'sl 1,3,4 Understand|ng
CO-2 | Apply the applications of various optic
techniques 12,3 Applying
CO-3 | Categorize théaser types and its operation 124 Analyzing
CO-4 | Assess theodngitudinal and transverse modes
laser cavity. 1,3 Evaluating
CO-5 | Adapt the applications of dser in medical, ,
. P . PP L 2,34 Creating
information storagand communication system.
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
v APPLIED OPTICS AND LASER 60 4
21PEPH4IA PHYSICS
Course Programme Learning Outcomes (PLOs) Programme Specific Outcomes (PSOs)
Outcomes PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
co1 P P P P P P P P
Cco-2 P P P P P P P P
CcCo3 P P P P P P P P
CcCo4 P P P P P P
CO5 P P P P P P P
Number of matched?() = 37
Relationship $High
Prepared by Checked by

Name : Dr. V. Chinnathambi

Signature:

I ot 2]
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SEMESTER- IV

Course Title ELEMENTARY NUMERICAL ANALYSIS

Total Hrs. 60
Hrs./Week 4
Sub.Code 21PEPH41B

Course Type DSEIV B

Credits 4

Marks 100

Generd Objective:

This Course teaches the studentgnprove the skills in numerical methods by using
the numerical analysis software and computer facilities.

Course Objectives

CO No The learners will be able to

Impart the knowledgeon the basicsof C program and th&lementarynumerical

CO1 :
analysis.

Executethe learners with the basic concepts of measurements, error analy:

CO-2 L
error estimation.

CO3 Reframethe computational skill usinghysics andviathematical formulations.

CO4 | Develop theproblem solving skills using various numerical methods.

CO-5 | Solvingthe various mathematical concepts for finding any difficult tasks.

UNIT -1 C PROGRAMMING (12 Hours)

Introduction T Basic structure of C Program Tokenskeywordsldentifier and
ConstantsBasic data type®perators and Expressioris Library functions i getchar
Functionsand putcharFunctionsi Control Statemeni€lasses and Objee@onstructors and
DestructorsOperator overloading and Inheritance.

UNIT -1l ERROR, COMPUTER ARITHME TIC AND ROOT FINDING (12 Hours)

Errors: Definition, sources,Propagationof error, summation, least squaresdata
fitting, eigenvalue problem, nonlinear systernitie method of iteratieBisection method,

Newt onds met ho érrore&imatian,SecaatmetHod. Erorenalysis,, Regula
Falsimethod comparisorof NewtonandSecanmethodsThe method of Least squares.
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UNIT -1l INTERPOLATION (12 Hours)

Finite differencé NewtonGregory formula for Forward interpolatidrackward

interpolation- di vi ded di fferences, properties of d
difference 7 Important theorems on divided differenBelynomial interpolation: linear
interpol ati on, Lagrangeos i nter peRuatraton f or

interpoldion, higherdegreeinterpolation;Extrapolation Inverse interpolation. Interpolation
by iteration.

UNIT 7 IV NUMERICAL INTEGRATION AND ORDINARY DIFFERENTIAL
EQUATIONS (12 Hours)
General quadrature formula for equidistant values of argumefhe Trapezoidal
and Simpson rules Error formulae: Anerror formula for TrapezoidandS i mp srola+ 06 s
RichardsorExtrapolation periodicinterpolation- Ordinary differential equationstheory of
differential equations E u | enrethakls Taylor and RungeKutta methodssecondorder,
third order and fourth ordé€no derivation).

UNIT -V SOLUTION OF SYSTEMSOF LINEAR EQUATIONS (12 Hours)

Systemsof linear equations- Eigenvalues and EigenvectorsGausselimination:
Partial Pivoting - calculationof inversematrices- operations court The LU Factorization:
Compact Variants of Gauss Eliminatietri-diagonalsystems- iteration methods:Gauss
Jordon method Jacobimethod and GaussSeidel method- Power method Least square
method for incornistert systens - Ill conditioned systemsRelaxation methad

TEXT BOOKS
1. K.AtkinsonandW. H a BlementaryNumericalA n a |y 3%iEdition, Wiley-India,
(2011).
2. Byron Gottfried, iProgrammingvith C 03 rd Edition, TataMcGrawHill Publications
(2010).

3. B.S.Gewal and J.S.Grewal,iNumerical Methods in Engineeringand Science",
KhannagublishersDelhi (1994).

REFERENCE BOOKS
1. M. K. Ve n k a NunerigaiMethqgdsinfcienceandE n g i n e €he Natiogab |,
PublishingCo. Chennai(2006).
2. LorenzoRo b b i &alutiors o f Systems of Sphngeredag Equ a

Italia (2011).

3. S. R. K. |l yengar, Rajendr a K. Jain, oMat h
International Ltd., (2006).

4. S. R. K. l yengar, Rajendra K. Jain, ANumer i
Delhi.

5. S R. K. l yengar, Rajendra K. Jai n, AnAdvan

Publication, Fifth Edition, (2016).
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Course Outcomes

CO Upon completion of the course, PSGCs Cognitive
No. the students will be able to Mapped Level
CO-1 | Understandheconceptof C program 1,2,3 Understanding
CO-2 | Developtheconcepts of errorand root finding 1,3 Applying
CO-3 | Classifyvarious types of interpolations 1,3 Analyzing
CO4 | Solve the ordinary differential equation usi
power series appr ouwungen 2,4 Creating
Kutta method.
CO-5 | Write the solution of systems of linear equation:s 2,4 Creating
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
v ELEMENTARY NUMERICAL 60 4
21PEPH41B ANALYSIS
Course Programme Learning Outcomes (PLOS) Programme Specific Outcomes (PSOs)
Outcomes | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
CO1 P P P P P P P P
CO2 P P P P P P
CO3 P P P P P P
CO4 P P P P P
CO-5 P P P P P
Number of matched?() = 30
Relationship sMedium
Prepared by Checked by

Name : Dr. V. Chinnathambi

Signature:
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SEMESTER- IV

Course Title QUANTUM FIELD THEORY

Total Hrs. 60
Hrs./Week 4
Sub.Code 21PEPH41C

Course Type DSEIV C

Credits 4

Marks 100

General Objective:

Students are educating to describe various quantum mechanical phenomena using a
modified concpt of fields

Course Objectives

CO The learners will be able to

CO1 Paraphrase the knowledge about Lagrangian and Hamiltonian Formulat
CO-2 Explain the quantization of field of charged particles.

CO3 Compare the interaction of quantum fieldlwperturbation theory

CO4 Review the scattering theory and the behaviour of. spin

CO5 Develop the knowledge of quantum electrodynamics field

UNIT -1 CLASSICAL FIELDS (12 Hours)
Lagrangian & Hamiltonian FormulationsVariational Principle Euler-Lagrange

equationsNoether's theorem & Conservation Lawdorentz  transformations and
Conservation of Energgnomentum and angular momentum tensoternal symmetries and
associated conservation lawsree field canonical quantizatiohe simple harnmmic
oscillatorThe free scalar field.

UNIT 7 Il QUANTIZATION OF RELATIVISTIC FREE FIELDS (12 Hours)

Scalar FieldsField QuantizationEnergy of Free Neutral Scalar Particl@sopagator
of Free Scalar Particle€omplex CaseField QuantizationEnergy ¢ Free Charged Scalar
Particles Propagator of Free Charged Scalar Partidéahavior under Discrete Symmetres
Space InversionTime Reversal Charge ConjugatioBpacetime Behavior of Propagators
Wick Rotatior Feynman Propagator in Minkowski Space.
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UNIT 7 Il INTERACTION QUANTUM FIELDS & PERTURBATION THEORY
(12 Hours)

Interaction PictureDy s o n 6 s- Wi ccrkndws| a An exampée mrecovering the
Propagator, Nucleon sceating- Examples of Scattering Amplitudedandelstam Varialels
- The Yukawa Potentiali 4 T-+Cermected Diagrams and Amputated Diagrafisie
Evolution OperatorCovariant Pertubation thearilormal product; Time ordered product &
Wi ¢ k 6 s -tnyaeant amepiitude and Feynman rul€&tattering cross section
UNIT 71V QUANTIZING THE DIRAC FIELD (12 Hours)

A Glimpse at the SpiStatistics TheoreriThe Hamilbnian Fermionic Quantization
FermiDirac StatisticsDi r ac 6 s Ho | ePropagdtoesihe Feyrnmarn Prapagator
Yukawa Theory An Example: Ptting Spin on Nucleon Scatterindreynman Rules for
Fermions Examples The Yukawa Potential RevisiteBseudeScalar Coupling
UNIT-V QUANTUM ELECTRODYNAMICS (12 Hours)

Ma x we | | 6 s- GREuges SymmetryTlse Quantization of the Electromagnetic
Field- Coulomb Gauge Lorentz Gauge Coupling to Matter Coupling to Fermions
Coupling to Scalars QEINaive Feynman RulesCharged ScalarsScattering in QEPThe
Coulomb PotentialElementary ideas on spontaneous symmetry bredkoidstone theorem
(without proof) i Spontaneously broken gauge theory and Higiible mechanismi
Standard model for eletiweak interactions (Glashe®alam-Weinberg).

TEXT BOOKS
1. David Luri e, i Qu BHawtyorknintérsciencedPublidhersy (496]).,
2. Dr. David Tong, Quatum Field Theoryhttp://www.damtp.cam.ac.uk/user/tong/gft.html
d.tong@damtp.cam.ac.uk
3. L. H. Ryder, fAQuantum Field Theoryo, Cambr

REFERENCE BOOKS
1. 1. T D rltee,l efPahysics & I ntroduction to |
Publishers, London, 1982}.

2. P. Ramond: Field Theory: AA Modern Prim
(2007).

3. C. ltzykson and J. B. Zuber, AQuantandm Fi el
Applied PhysicsMcgraw-hill, New York, USA (1980).

4. Ze e, AQuantum Field theory in a Nutshel
Edition, (2010).

5. Matt hew D. Schwart z, AQuantum Field Theory

University PressNew York, (2014).
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Course Outcomes

CO Upon completion of the course, PSGCs Cognitive
No. the students will be able to Mapped Level
CO1 Understgnd the ngranglan an'd Hamiltonig 123 Understanding
formulations and various conservation laws.
CO-2 | Apply thequantization of relativistic free fields 1,3 Applying
CO-3 | Analyze the interaction picture and perturbati 234 Analyzing
theory
CO4 | Explain FermiDirac statistics and Feynmg 13 Evaluating
propagator.
CO-5 | Assess the concept of Quam Electrodynamics ,
gauge theory and Higgsibble mechanism. 2,34 Evaluating
Relationship Matrix
Semester Course Code Title of the Course Hours | Credits
v 21PEPH41C QUANTUM FIELD THEORY 60 4
Course Programme Learning Outcomes (PLOS) Programme Specific Outcomes (PSOs)
Outcomes | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
CO-1 P P P P P P P P
CO-2 P P P P P P
CO3 P P P P P P P
CO4 P P P P P P
CO5 P P P P P P P
Number of matched() = 34
Relationship sMedium
Prepared by Checked by

Name : Dr. V. Chinnathambi

14y Aot

Signature
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SEMESTER- IV

Course Title ADVANCED PHYSICS PRACTICALS -1I

Total Hrs. 60
Hrs./Week 4
Sub.Code 21PCPH4P1

Course Type | PRACTICAL-VII

Credits

2

Marks

100/2

General Objective:

sophisticated equipments and analyze the data

Course Objectives

Co

The learners will be able to

CO1

Establishthe resistivity and the barghp of thegiven semiconductor samp
using four probe technique.

CO-2

Estimatethefermi energy of the different metal wires.

CO3

Predictthe value ofbandgap of the given 4 junction using reverse saturati
current.

CO4

Expresghe concepts behind variophysics experiments such as polarizabitify
liquids, dispersive power of prism, refractive indek glass, ultrasonic way
velocityof | i qui ds, youngo6stcmodul us of m

CO5

Build the exposure to measure some of the physical parameters \&ithmom
accuracy.

©o Nk~ wWNE

(Any Eight)

Equipotential surfacdifferent shapes.

Resistivity four probe method.

Band gap energyThermistor / Semiconductor.

Fraunhofer diffraction using laser.

Determination of Fermi energyfei Metal wires (atleast three wires).
Michelson Interferometer.

Study of Zeeman effect and determine e/m of an electron.
Rydburgdéds constant using constant devi
Measur ement of Brewsterds angle of
index.

10.GM counterverification d inverse square law.
11.Electrodepostion of semiconducting thin films.
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12.Hollow prismPolarizability of liquids.
13. Calibration of hall probe into Gauss meter using search coil.

14.B-H curveDetermination of hysteresis energy loss.

Course Outcomes

CO Upon comp letion of the course, PSGCs Cognitive
NoO. the students will be able to Mapped Level
CO-1 | Explain the principle of equipotential surface .
.p P P quip 1,34 Understanihg
different shapes.
CO-2 | Analyse resistity and tand gap energy usirfqur .
y y gap 9y 9 2,45 Analyzing
probe method
CO3 |[Measure the Brewstero
of a substance and determine Fermi energy 2,45 Evaluating
metal wires.
CO-4 | Determine e/m of an electron and stud .
y 2,34 Evaluating
Zeeman effect.
CO-5 | Formulate the basic principlesand concepts g )
. : P P P 1,3,4 Creating
Fraunhofer diffraction.
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
v ADVANCED PHYSICS 60 2
21PCPHA4P1 PRACTICALS - I
Course Programme Learning Outcomes (PLOs) Programme Spedic Outcomes (PSOs)
Outcomes PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
CcO-1 P P P P P P P P
CO-2 P P P P P P P P
CO-3 P P P P P P P P
CO4 P P P P P P P
CO-5 P P P P P P P P
Number of matched() = 39
Relationship High
Prepared by Checked by
Name : Mrs. A. Zeenath Bazeera Mrs. A. Ferin Fathima
|
|

Signature.

P Zbr

95

Head of the Department

-l pr—




SEMESTER- IV

Course Title NUMERICAL METHODS AND C++ PROGRAM MING IN

PHYSICS
Total Hrs. 60
Hrs./Week 4
Sub.Code 21PCPHA4P2

Course Type | PRACTICAL-VIII

Credits 2

Marks 100/2

General Objective:

This courseprovides a way to solve problems quickly usigmerical Methods and
C++ Programming in Physics.

Course bjectives:

CO No. The learners will be able to

CO-1 | pemonstrate themathematical methods which are required for physics proble

CO-2 Explorethe solutionof linear, transcendental, simultane@agiations.
CO-3 | Reframe theagression using least sqaamterpolatingnethods.
CO4

Develop the knowledge aboeigen values of matricesyaluation of integrals.

CO-5 | Rewritethe scientific programming langua@e++, writing programs usin@++
for the numerical methodsarned.

(Any Eight)

Curve fitting - straight line fit and data interpolation (applicattomna uc hy 6 s const
Solution of simultaneous equation§auss elimination method.

Solution of radioactive decay problenRunge kutta method.

Solution of radioactive decay problerk u | e etlibd. m

Evalution of area under the cur®ei mp s on 6 s rul e.

Newton Raphson MethodSolution of transcendal equation.

Newton Raphson MethodSolution of polynomial equation.

Monte Carlo method Evaluation of definite integrals.

Eigen values and eigen vedmf symmetry matrices.

10 Matrix multiplication ( application rotation matrices ).

©oeNOOr~®DNE
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11. Newt onés Law of cooling (or any physics
12. Uniform random number generataPark- Miller method.

13. Gaussian random number generatBox - Muller method.

14. Numerical solution of onedimensional Schrodinger equation.

Course Outcomes

CO No. Upon completion of the course, PSGCs Cognitive
CoO1 Understand andpply numerical methods which hq Understandi
ermormous applications in the field of Science & 2,3,4 ng and
Engineering Applying
CO2 Apply the Monte carlo method to solve thaefinite 23.4 Applying
integrals.
CO3 Analyse the various computational methods i Analvsi
ysing
Euler, NewtonRaphson andRungeKutta useful to| 2,4,5
solve research problems.
CO4 Determine the agen values and eigen vectors 23.4 Creating
symmetry matrices.
CO5 DeS|gnth_e various simulation techniques which ¢ 24,5 Creating
be used in future by students to analyse #ta.d
Relationship Matrix
Semester Course Code Title of the Course Hours Credits
v NUMERICAL METHODS AND C++ 4 2
21PCPHAP2 PROGRAMMING IN PHYSICS
Course Programme Learning Outcomes (PLOS) Programme Specific Outcomes (PSOs)
Outcomes | PLO1 PLO2 | PLO3 | PLO4 | PLO5 | PSO1| PSO2 | PSO3 | PSO4 | PSO5
(COs)
co-1 P P P P P P P
CO-2 P P P P P P P
CO3 P P P P P P P P
CO4 P P P P P P P
CO5 P P P P P P P P
Number of matched() =37
Relationship High
Prepared by Checled by
Name : Mrs. A. Ferin Fathima Mrs. A. Zeenath Bazeera
Signature: Head of the Department
e 44 S ho—
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INTERDISCIPLINARY COURSES (2021 i 2024)

MARKS
SEM TITLE OF THE COURSE CSSSEE H/W I ‘ E | T
DEPT. OF ENGLISH
Il |SOFT SKILLS 21PIEN11 2 40|60 (100/2
" Egﬁﬂ%ﬁ;ﬁi%ﬁsmlzss 21PIEN31 2 40|60 (100/2
DEPT. OF HISTORY
1 NSV HSTORY FORCOMPETTNE | iy | 2 [2]0]sfoos
1 [NDANHSTORY FOR COMPETTE ™ axpwsar | 2 20| ol
DEPT. OF COMMERCE
[ |ENTREPRENEURIAL DEVELOPMENT 21PICO11] 2 40/60|100/2
11 |[HUMAN RESOURCE MANAGEMENT 21PICO31] 2 40/60|100/2
DEPT. OF MATHEMATICS
I |DISCRETE STRUCTURE | 21PIMA11 2 40|60 (100/2
Il |DISCRETE STRUCTURE Il 21PIMA31 2 40|60 (100/2
DEPT. OF CHEMISTRY
[ |ANALYTICAL BIOCHEMISTRY 21PICH11 2 40|60 (100/2
[l |INDUSTRIAL CHEMISTRY 21PICH31 2 40|60 (100/2
DEPT. OF COMPUTER SCIENCE
I |DIGITAL LITERACY 21PICS11 2 40/60(100/2
1l |DIGITAL TECHNOLOGY 21PICS31 2 40/60|100/2
DEPT. OF MICROBIOLOGY
I [MICROBIOLOGY AND HUMAN HEALTH 21PIMB11 2 40/60(100/2
1l |IENTREPRENEURSHIP IMICROBIOLOGY | 21PIMB31 2 40/60|100/2
DEPT. OF PHYSICS
[l |THE BASICS OF DIGITAL ELECTRONICS | 21PIPH11 2 40|60 (100/2
1 |ENERGY PHYSICS 21PIPH31 2 40|60 (100/2
DEPT. OF ZOOLOGY
I |ORNAMENTAL FISH CULTURE 21P1Z011 2 40|60 (100/2
1l |APPLIED ZOOLOGY 21P1Z031 2 40|60 (100/2
DEPT. OF NUTRITION AND DIETETICS
[ |DIET THERAPY-I 21PIND11 2 40/60|100/2
1 |[DIET THERAPY-II 21PIND31 2 40/60|100/2
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THE SCHEME OF EXAMINATIONS UNDER CHOICE BASED CREDIT SYSTEM

1 The medium of instrction in all the UG and PG Programmes is English and Students
shall write the CIA Tests and the Semester Examinations in English. Three CIA Tests
for one hour each will be conducted. For the calculation of CIA Tests marks the
average of the best two testdl be taken. The portion for each test can be 1.5 units
of the unitized syllabi.

1 Two assignments for the Undergraduate Programmes and one assignment and one
seminar for the Postgraduate Programmes are compulsory.

1 Two Practical Examinations will be rducted for CIA at the end of the semester and

the average will be taken.

FOR THE STUDENTS ADMITTED FROM THE ACADEMIC YEAR 2020 -2021 for UG and
20192020 for PG
Distribution of Marks for CIA Tests and Semester Examinations

Undergraduate, Certificate, Diploma and AdvancedDiploma Programmes

YPE MARKS |MAX.MARKS CIA . |OVERALL
Max. Marks EXAM
Theory 100 25 75 Nil 30 40
Practical(2Hrs.) 50 20 30 Nil 12 20
Practical(4Hrs.) 100 40 60 Nil 24 40
. , Report- 60 Marks .
Project 100 Nil Viva-Voce 40 Marks Nil 40 40
Distribution of Marks for CIA Tests and Semester Examinations forP0Stgraduate Programmes
PASSING MINIMUM
TOTAL SEMESTER EXAM
Course Type MARKS CIA MARKS CIA SEM. OVERALL
EXAM
Theory 100 40 60 Nil 30 50
Practical 50 20 30 Nil 15 25
Practical :
(for PG Maths 100 40 60 Nil 30 50
only)
Project Report- 90
: . Marks .
Project 150 Nil Viva-Voce Examination- | N1 S [E
Report
60 Marks
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CIATESTS

Distribution of Marks

Tests Assignment| Seminar ng?erd Total
Components (A) (B) © (D) (A+B+C+D)
I [l Il
20 20 20 5 i ] o5
UG-Theory | The Average of the Best
Two Tests:20
30 | 30 | 30
PG-Theory | The Average of the Best 5 5 - 40
Two Tests:30
UG- 15 | 15
Practical The Average of the - - 5 20
(2 hrs) Tests: 15
UG- 30 | 30
Practical The Average of the - - 10 40
(4 hrs) Tests: 30
PG 15 | 15
: The Average of the - - 5 20
Practical Tests: 15
PG- 30 | 30
Practical The Average of the - - 10 40
(Maths only) Tests: 30
Question Pattern for CIA Test (Theory)
Programme Question Paper Pattern ( A-Er%tilc)
Part-A Part-B Part-C
Internal Choice Internal Choice
MCQs (Either or type). (Either or type) 20
UG 8x0.5=4 2x4=8 marks 1x8=8 marks
marks Answer should not Answer should not
exceed 250 words exceed 500 words
Internal Choice Internal Choice
MCQs (Either or type) (Either or type)
PG 20x0.5=10 3x4=12 marks 1x8=8 marks 30
marks Answer should not Answer should not
exceed 250 words exceed 500 words

End SemesteExamination (ESE)

The students who have put in the required number of days of attendance are eligible to appear
for the End Semester Examinatioiteespective of whether they have passed in the CIA Tests or

not. They have to pay the examination fé&sall the current courses and the arrear courses, if any,
100



and submit the application form before the due dakecified for the purpose. For any reason, the
dates will not be extended. Hall tickets will be issued onlytimse who have paid the feéhe

guestion papers for the End Semester Examinations for all the theory courses of the UG and

the PG Programmes will st for 75 marks.

Question Pattern for End Semester Examinations (Theory)

. Total
Programme Question Paper Pattern (A+B+C)
Part-A Part-B Part-C
Internal Choice Internal Choice
(Either or type) (Either or type)
UG 3Ox0M52?§r marks 5x4=20 marks 5x8=40 marks &
' Answer should not | Answer should no
exceed 250 words | exceed 500 wordg
Internal Choice Internal Choice
(Either or tym) (Either or type) .
PG SOXONEIBE%'? marks 5x4=20 marks 5x8=40 marks (=0 )
' Answer should not | Answer should no 60
exceed 250 words | exceed 500 words

The Question Paper Pattern for the End Semester Examinations (Practical)

The Question Paper Pattasndesigned by the respective departments.
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