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Subject: Proceedings of the Board of Studies (BoS), Physicgi Sciences
{(Material Science/Nano Science and Technology) meeting held on
27.03.2018. 3

A meeting of members of Board of Studies (BoS), Physical Sciences (Material
Science/Nano Science and Technology) was held on 27.03.2018 in the Department
of Physical Sciences, | K Gujral Punjab Technical University, Kapurthala. The
agenda of the meeting was discussed in detail and recommendations were made
on peint. The proceedings of the meetings were recorded in the minutes of the

meeting as enclosed as an Annexure-A.

In the meeting, the syllabus of the Engineering Physics for B. Tech. 1 Year and
M.Sc.(Physics) was approved for adoption from 2018-18 which is enclosed as an
Annexure-B and Annexure-C.

Submitted for necessary action.
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LK. Gujral Punjab Technical University, Kapurthala
Department of Physical Sciences :

Minutes of Meeting

A meeting of members of Board of Studies (BoS), Physical Sciences (Material Science/Nanc
Science and Technology) was held on 27.03.2018 in the Department of Physical Sciences, I K

Gujral Punjab Technical University, Kapurthala,

The following were present in the meeting:

Dr. Amit Sarin (Chairperson)

Dr. Ravi Kumar, Member

Dr Rakesh Dogra, Member

Dr. Arvind Kumar, Member

Dr. Ranjan Kumar, Member

Dr. Kanchan L. Singh, Member

Dr. Hitesh Sharma, Member

Dr. Maninder Kaur, Member

Dr. Y 8 Brar, Chalrperson(EE) as Special invitee
10. Dr. Rajiv Chavhan, Chairperson (Civil Eng) as Special invites
11. Dr. Vikas Chawla, Chairperson(ME} as Special invitee
12. Dr. A 5 Bhuttar, Chairperson{ECE) as Special invites
13. Dr. Varindejit Singh (Special invites)
14, Dr. Neetika (Special invitee)
15, Ms Jaskaranpreet M.Se.(2™ Year)-Student representative
16, Mr.Nikhil M.Sc.(1® Year)-Student representative

The following members could not attend the meeting:
1. Dr. Davinder Mehta, Member

Dr. R. K. Bedi, Member

Dr. Harpreet Kaur Grewal, Member

Dr. B D Gupta, Member

Dr. Rajiv Malhotra, Member

Dr. P. Arumugam, Member

5. Navdeepak Sandhu, Member

Dir. Harkirat Singh, (Spevial invites)
9. Dr. Monika Sachdeva , (8pecial invitee)

The Board of Studies discussed on all the agenda points and following recommendations were

made:

Agenda item 1: To consider the revision of Engineering Physics conrse in B.Tech-1* Year

(for all Engineering Branches ) as per model syllabus of AICTE:

il L o
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ol B

All BoS members discussed in detail the new model syllabi proposed for Engineering Physics by
AICTE for adoption. All members agreed with the recommendations of AICTE which has
proposed to offer branch specific Engineering Physics subjects to B.Tech-1* Year Students and
decided to implement same in TKG Punjab Technical University. The Engineering branches for
which AICTE has not proposed any theory and Lab subject, the new course subjects prepared by

combining the different modules proposed by the AICTE, were approved. All engineering
specializations which are being offered at present by the IKG Punjab Technical University have
been categorized in seven (07) groups. Accordingly, seven (07) theory and seven (07) practical
papers as mentioned below were recommended for adoption in IKGPTU from 2018-19.

i5.No./Groups Related Branches Course codes  [Course title Credits
I Civil Engineering 1. Civil Engineering BTPHI0L Mﬁchnnic/sgisoﬂds 4
2. Construction Engineering & BTPHIIL  [Mechagics of sélids

y

13 ]
Waf&ww



! IManagement I b B
2 E!eetrm! i. Electricat Engineering BTPHIOZ  |Optics and Modam 4
Engineering hysics
: 2. Automation & Robatics BYPHII2Z  |Optics and Modern 1.3
3. Electrical & Electronics [Physics Lab
[Engineeri
P, Electronics & Electrical
Brgiocering
- Electrical Engineering & Industrial
ontrol
- Instrumentation & Control
3 Mechanical L. Mechanical Engineering BTYPHI03  [Blectromagnetism 4
nERiie 2. Marine Engineering BTPHII3  [Electromagnetiom Lab] 1.5
3. Production Engineering
4. Industrial Engineering
5. Tool Engineering
16, Automobile Engineering
7. Asrospace Engineering
8. Aeronautical Enginsering
B Tech t. Mechanical Engineering BTPH201  [Optics and Waves 4
{Mechanical
[Engineering)-2nd
'Y ear
4 [Compuier Science |1 Computer Engineering BTPHIO4  [Semi-Conductor 4
: °ﬂm _ysics
2. Computer Science Engineering BTPHII4  Semi-Conductor 1.3
3. Information technology vy Lk
4.3D Animation Engineeting
3 [Blectronicsand 1. Electronivs & Communication BTPHIOS  [introduction to 4
communication  |Engineering iconductor
{Engmm ysics
2. Electronics & Computer BTPHIIS  [Semi-Conductor 1.5
Engineering Physics Lab
3. Electronics & Instrumeniation
Engineering
4. Electronics & Telecomm
[Engineering
5. Eleetronics Engineering
- 6 Chemical Sciences |1 Chemical Engineering BTPHI06 Optics and 4
Elecromagnetism
2. Petrochem & Pemroleum Refinery [BTPHI16 Optics and 1.5
Engineering Electromagnetism Lab
3, Textile Engineering
4. Food Technology
7 [Bio Technology 1. Bio-Technology BTPH107 Introduction to 4
IPhysics:
iotechnology
I'ET_‘PHI 17 (Physics Lab L3

BOS members also approved one course on Opties and Waves for B.Tech-Mechanical
Engingering (2 Year) as recommended by AICTE. The copy of approved syllabus for different

branches is attached as Annexure A.
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Agenda item 2: To consider the revision of Course outcomes of M.Sc. (Physics) as per
NAAC requirements

All BoS members discussed the educational objectives of the M.Se.(Physics) course and with
vision of the Department of Physical Sciences. After incorporating suggestions, BOS members
approved the Vision, Mission, Program Educational objectives (PEO), Program outcome (PO),
Program specific outcomes and Course outcomes{CO) of course subjects for M.Se. (Physics)
waf. 2018-19. The copy of the revised scheme and syllabus with PO and COs is enclosed as
Annexure B,

Agenda ltem 3: To consider the Revision in Course Scheme and Syllabus of M. Tech.
{Nanotechnology)

The scheme and syllabus for M. Tech, (Nanotechunology) could not dxscusseé in the rneeting and
shall be considered in the next BOS meeting.

P,
Chairperson- BoS, Physical Sciences
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I K. Gujral Punjab Technical University, Kapurthala <] )
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M.Sc. Physics

Course Structure ahd Syllabus
(Based on Choice Based Credit System)
2018 onwards
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L. K. Gujral Punjab Technical University, Kapurthala
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IK Gujral Punjab Technical University

VISION

To be an institution of excellence in the domain of higher technical education that serves as the
fountainhead for nurturing the future leaders of technology and techno- innovation responsible
for the techno-economic, social, cultural and environmental prosperity of the people of the State

of Punjab, the Nation and the World
MISSION

e To provide seamless education through the pioneering use of technology, in partnership with

industry and society with a view to promote research, discovery and entrepreneurship and
e To prepare its students to be responsible citizens of the world and the leaders of technology

and techno-innovation of the 21st Century b§ developing in them the desirable knowledge,
skill and attitudes base for the world of work and by instilling in them a culture for

seamlessness in all facets of life.

OBJECTIVES

e To offer globally-relevant, industry-linked, research-focused, technology- enabled
seamless education at the graduate, postgraduate and research levels in various areas of
engineering & technology and applied sciences keeping in mind that the manpower so
spawned is excellent in quality, is relevant to the global technological needs, is motivated

to give its best and is committed to the growth of the Nation;
e To foster the creation of new and relevant technologies and to transfer them to industry for

effective utilization;
e To participate in the planning and solving of engineering and managerial problems of

relevance to global industry and to society at large by conducting basic and applied

rescarch in the areas of technologies;
e To develop and conduct continuing education programmes for practicing engineers and

managers with a view to update their fundamental knowledge base and problem-solving

capabilities in the various areas of core competence of the University,

Scheme & Syllabus (M.Sc. Physics) Batch 2018 & Onwards



I K. Gujral Punjab Technical University, Kapurthala
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e To develop strong collaborative and cooperative links with private and public sector

industries and government user departments through various avenues such as
undertaking of consultancy projects, conducting of collaborative applied research projects,

manpower development programmes in cutting-edge areas of technology, etc;
® To develop comprehensive linkages with premier academic and research institutions

within the country and abroad for mutual benefit;
® To provide leadership in laboratory planning and in the development of instructional

resource material in the conventional as well as in the audio- visual, the video and

computer-based modes;
® To develop programmes for faculty growth and development both for its own faculty as

well as for the faculty of other engineering and technology institutions;
To anticipate the global technological needs and to plan and prepare to cater to them;
To interact and participate with the community/society at large with a view to inculcate in

them a feel for scientific and technological thought and endeavour; and
® To actively participate in the technological development of the State of Punjab through the

undertaking of community development programmes including training and education
programmes catering to the needs of the unorganized sector as well as that of the

economically and socially weaker sections of society.

ACADEMIC PHILOSOPHY

The philosophy of the education to be imparted at the University is to awaken the
“deepest potential” of its students as holistic human beings by nurturing qualities of self-
confidence, courage, integrity, maturity, versatility of mind as well as a capacity to face the
challenges of tomorrow so as to enable them to serve humanity and its highest values in

the best possible way.
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I K. Gujral Punjab Technical University, Kapurthala

DEPARTMENT OF PHYSICAL SCIENCES

VISION

To be a knowledge nerve centre in Physical Sciences, Pure and Applied Research and industry

requirements for creating sustainable infrastructure and enhancing quality of life

MISSION
1. To offer globally-relevant, industry-linked, research-focused, technology-enabled
seamless education at the graduate, postgraduate and research levels in various areas of
Physical sciences keeping in mind that the manpower so spawned is excellent in
quality, is relevant to the global scientific and technological needs, is motivated to give

its best and is committed to the growth of the Nation,

2. To develop and conduct continuing education programmes for Science graduates with a
view to update their fundamental knowledge base and problem-solving capabilities in

the various areas of core specialization of the University;

3. To develop comprehensive linkages with premier academic and research institutions

within the country and abroad for mutual benefit.
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L K. Gujral Punjab Technical University, Kapurthala

M.Sc. (Physics) Program

Duration: 2 Years (Semester System)

This M.Se. (Physics) Program includes various core, electives, and other interdisciplinary courses.
The diverse lab experiments allow students to understand the fundamental aspects of the subject. A
choice of advanced elective courses offers a glimpse in the frontier arcas of research and allow
students to work on one-year research project as an integrél part of their M.Sc. programme. The
programme also provide adequate exposure to the students for pursuing higher education in the

field of technology (M. Tech.), Physics (M.Phil./Ph.D.) and other Job opportunities in academia and
industry.

Eligibility:

Pass B.Sc. with 50% marks having Physics as one of the subject. A relaxation of 5% is given in

case of candidates belonging to SC/ST category.

i
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I K. Gujral Punjab Technical University, Kapurthala

PROGRAM EDUCATIONAL OBJECTIVES: The Program Educational Objectives are the
knowledge skills and attitudes which the students have at the time of post-graduation. At the end
of the program, the student will be able to:

PEOI1 Apply the scientific knowledge of Physics, Mathematics, Chemistry, and Physics
specialization for deeper understanding of the nature.

PEO2 [dentify, formulate, research literature, and analyze advanced scientific problems
reaching substantiated conclusions using first principles of mathematics, natural
sciences, and engineering sciences.

PEO3 Design solutions for advanced scientific problems and design system components or
processes.
PEO4 Use research-based knowledge and research methods including design of

experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions.

PEOS5 Create, select, and apply appropriate techniques, resources, and modern scientific and
IT tools including prediction and modelling to complex engineering activities with an
understanding of the limitations.

PEO6 Apply reasoning informed by the contextual knowledge to assess societal, health,
safety, legal and cultural issues and the consequent responsibilities relevant to the
professional scientific practice.

PEO7 Communicate effectively on complex Scientific activities with the
Scientific/engineering community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.

PEOS Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of scientific and
technological change.
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1 K. Gujral Punjab Technical University, Kapurthala

PROGRAM OUTCOMES: At the end of the program, the student will be able to:

PO1 Apply principles of basic science concepts in understanding, analysis and prediction
of physical systems.

PO2 To introduce interdisciplinary subjects/concepts/ideas for interdisciplinary
application of Physics concepts.

PO3 To introduce advanced ideas and techniques required in emergent area of Physics.

PO4 To develop human resource with specialization in theoretical and experimental
techniques required for career in academia and industry.

PO5 Engage in lifelong learning and adapt to changing professional and societal needs.

PROGRAM SPECIFIC OUTCOMES: At the end of the program, the student will be able to

PSO1 Understand and apply principles of physics for understanding the scientific
phenomenon in classical domain.
PSO2 | Understand and apply mathematical techniques for describing and deeper
understanding of physical systems.
PSO3 Understand and apply statistical methods for describing the classical and quantum
particles in various physical systems and processes.
PSO4 Understand and apply inter-disciplinary concepts and computational skills for
understanding and describing the natural phenomenon.
PSOS | Understand and apply principles of Quantum mechanics for understanding the
physical systems in quantum realm.
PSO6 | Provide exposure in various specialization of Physics (Solid State Physics/Nuclear
Physics/Particle Physics).
PSO7 | Provide exposure to advanced experimental/theoretical methods for measurement,
observation, and fundamental understanding of physical phenomenon/systems.
PSO8 Engage in research and life-long learning to adapt to changing environment.
SEMESTER FIRST
Course Code Course Title - Load - Marks Total |Credit

Allocation Distribution Marks )

L. [T |P [Internal |External

i
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I. K. Gujral Punjab Technical University, Kapurthala

MSPH411-18 | Mathematical Physics-I 3 g W | 100 4
MSPH412-18 |Classical Mechanics 5 B 30 70 100 :
MSPH413-18 | Quantum Mechanics-I 3 1% ] 30 70 100 4
MSPH414-18 | Electronics 3 |- 30 70 100 4
MSPH415-18 |Computational Physics . s & £ =S 30 70 100 4
MSPH416-18 |Electronics Lab - |- 16 50 25 15 3
MSPH417-18 |Computational Physics Lab-1 | - |- |6 50 25 75 3
TOTAL 115 |5 |12 | 250 400 650 26
SEMESTER SECOND
Course Code Course Title Load Marks Total |Credits
Allocation Distribution Marks
L [T |P |Internal External
MSPH421-18 | Mathematical Physics-I1 3 |1 4% 30 70 100 4
MSPH422-18 | Statistical Mechanics 3 (14~ 30 70 100 4
MSPH423-18 | Quantum Mechanics-1T i 30 70 100 4
IMSPH424-18 | Classical Electrodynamics 3 1= 30 70 100 4
MSPH425-18 | Atomic and Molecular 311 |- 30 70 100 4
Physics
MSPH426-18 | Atomic, Nuclear, and Particle |- | - |6 50 25 75 3
Physics Lab
MSPH427-18 | Computational Physics Lab-IT |- | - |6 50 25 75 3
TOTAL 15 |5 12| 250 400 650 26
L: Lectures T: Tutorial P: Practical
SEMESTER THIRD
Course Code Course Title Load Marks Distribution | Total [Credits
Allocation Marks
L | T |P |Internal | External
MSPH531-18 [Condensed Matter Physics {3 |1 | - 30 70 100 4
MSPHS532-18 |Nuclear Physics 3|1 |- 30 %/ ; 100 2‘
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1. K. Gujral Punjab Technical University, Kapurthala

MSPHS533-18 | Particle Physics g I T S 30 70 100 4
MSPHS534-18 | Elective Subject-I 3|1 |- 30 70 100 4
MSPH535-18
MSPH536-18
MSPHS537-18 | Elective Subject-IT 3 |1 {= 30 70 100 4
MSPH538-18
MSPH539-18
MSPH540-18 |Condensed Matter Physics |- | - |6 50 25 75 3
Lab
TOTAL 155 |8 200 375 575 23
SEMESTER FOURTH
Course Code Course Title Load Marks Total |Credits
Allocation Distribution Marks
L |T |P |Internal External
MSPH541-18 [Elective Subject-TII 3] 3 70 100 | 4
MSPHS542-18
MSPHS543-18
MSPH544-18 |Elective Subject-1V 3 [ET=1 30 70 100 4
MSPH545-18
MSPH546-18 |M.Sc. Research Project 12 Satisfactory/Unsatisfactory | 12
TOTAL 6 |14 60 | 140 200 20
TOTAL NUMBER OF CREDITS =95
LIST OF DEPARTMENTAL/INTERDISCIPLINARY ELECTIVES
Elective Subject-I
S. No. Name of the Subject Code |
I [Fibre optics and non-linear optics MSPH534-18
2 [Plasma Physics MSPH535-18
3 Nonlinear Dynamics MSPH536-18
; T
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1. K. Gujral Punjab Technical University, Kapurthala

Elective Subject -II

1 [Radiation Physics MSPH537-18
2 [Structures, Spectra and Properties of Biomolecules MSPH538-18
3  Science of Renewable source of Energy IMSPH539-18

Elective-111

S.No. [Name of the Subject Code

1 Physics of Nanomaterials _ MSPHS541-18
2 Experimental techniques in Nuclear and Particle Physics SPH542-18
3 Superconductivity and Low Temperature Physics IMSPH543- 18

Elective-1V

1 ‘Advanced Condensed Matter Physics MSPH544-18

2 Advanced Particle Physics MSPH545-18

.‘f\%F’»- 5—':5' :
A [}erl)?x L " ;
‘-\l‘ “’\,c
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L K. Gujral Punjab Technical University, Kapurthala

Examination and Evaluation

Theory
S. No. [Evaluation criteria Weightage Remarks
in Marks
l.  Mid term/sessional Tests 20 Internal evaluation (30 Marks)
5 FST o——— 5 MSTs, Quizzes, assignments,

attendance, etc. constitute internal
3 |Assignments 5 evaluation. Best of two mid semester
test will be considered for evaluation.

4 |[End semester examination 70 External evaluation (70 Marks)

Conduct and checking of the answer
sheets will at the Department level in
case of University teaching
Department or Autonomous
institutions.

For other colleges examination will
be conducted at the university level.

5  [Total 100 Marks may be rounded off to nearest
integer.
[Practical
1 Daily evaluation of practical 30 Internal evaluation (50 Marks)
record/Viva Voice
2 Attendance &
3 Seminar/Presentation 15
4 Final Practical Performance + 25 External evaluation (25 Marks)
Viva Voice
5 [Total 75 Marks may be rounded off to nearest
integer.
MSPH411-18 MATHEMATICAL PHYSICS-I L-3, T-1, P-0 / 4 Credits
a A s
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I K. Gujral Punjab Technical University, Kapurthula
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Pre-requisite: None

Course Objectives: The objective of the course on Mathematical Physics-I is to equip the M.Sc.
students with the mathematical techniques that he/she needs for understanding theoretical treatment
in different courses taught in this class and for developing a strong background if he/she chooses to
pursue research in physics as a career.

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

COl1 Understand the use of complex variables for solving definite integral.

CO2 Understand and use the Delta and Gamma functions for describing physical systems.

CcO3 Solve partial differential equations using boundary value problems.

CO4 Understand special functions to solve the physics problems.

CO5 Use statistical methods to analysis the experimental data.

Mapping of course outcomes with the program specific outcomes

PSO1 | PSO2 PSO3 PSO4 PSO5 PSO6 PSO7 PSO8
CO1 3 3 3 3 3 3 3 3
CcOo2 3 3 3 3 3 3 3 2
CO3 3 3 3 3 3 3 3 2
CO4 3 3 3 3 2 3 3 2
CO5 3 3 3 | 3 2 2 2 1
!
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L K. Gujral Punjab Technical University, Kapurthala

Detailed Syllabus:

1. Complex Variables: Introduction, Cauchy-Riemann conditions, Cauchy’s Integral formula,
Laurent expansion, singularities, calculus of residues, evaluation of definite integrals,
Dispersion relation. (Lectures 10)

2. Delta and Gamma Functions: Dirac delta function, Delta sequences for one dimensional
function, properties of delta function, Gamma function, factorial notation and applications, Beta
function. (Lectures 7)

3. Differential Equations: Partial differential equations of theoretical physics, boundary value,
problems, Neumann & Dirichlet Boundary conditions, separation of variables, singular points,
series solutions, second solution. (Lectures 8)

4. Special Functions: Bessel functions of first and second kind, Generating function, integral
representation and recurrence relations for Bessel’s functions of first kind, orthogonality.
Legendre functions: generating function, recurrence relations and special properties,
orthogonality, various definitions of Legendre polynomials, Associated Legendre functions:
recurrence relations, parity and orthogonality, Hermite functions, Laguerre functions.

(Lectures 10)

5. Elementary Statistics: Introduction to probability theory, random variables, Binomial, Poisson
and Normal distribution. ' (Lectures 5)

Text Books:
1. Mathematical Methods for Physicists: G. Arfken and H.J. Weber (Academic Press, SanDicgo)
7th edition, 2012.

Reference Books:

1. Mathematical Physics: PX. Chattopadhyay (Wiley Eastern, New Delhi), 2004.

2. Mathematical Physics: A.K. Ghatak, 1.C. Goyal and S.J. Chua (MacMillan, India, Delhi),1986.

3. Mathematical Methods in the Physical Sciences — M.L. Boas (Wiley, New York) 3rd
edition,2007.

4. Special Functions: E.D. Rainville (MacMillan, New York), 1960.

5. Mathematical Methods for Physics and Engineering: K.F. Riley, M.P. Hobson and S.J. Bence
(Cambridge University Press, Cambridge) 3rd ed., 2006.

P b

0

| MSPH412-18 | CLASSICAL MECHANICS [ L3, T-1,P-0 | 4 Credits

]
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L K. Gujral Punjab Technical University, Kapurthala

Pre-requisite: None

Course Objectives: The aim and objective of the course on Classical Mechanics is to train the
students of M.Sc. students in the Lagrangian and Hamiltonian formalisms so that they can use these
in the modern branches of physics such as Quantum Mechanics, Quantum Field Theory, Condensed

Matter Physics, Astrophysics, etc.

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

CO1 Understand the necessity of Action, Lagrangian, and Hamiltonian formalism.
CcO2 Describe the motion of a mechanical system using Lagrange-Hamilton formalism.
CO03 Use d'Alambert principle and calculus of variations to derive the Lagrange equations
of motion.
CO4 Understand essential features of a classical problem (like motion under central force,
periodic motions), use them to set up and solve the appropriate physics problems.
CO5 Understand the theory of rigid body motion which is important in several areas of
physics e.g., molecular spectra, acoustics, vibrations of atoms in solids, coupled
mechanical oscillators, electrical circuits, etc..
Mapping of course outcomes with the program specific outcomes
PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 PSO7 PSO8
oL (3 3 3 3 1 2 2 3
Cco2 3 3 3 3 2 2 2 3
Cco3 3 3 3 3 2 2 2 3
CO4 3 3 3 3 2 2 2 3
COs5 3 3 3 3 1 2 1 35

Scheme & Syllabus (M.Sc. Physics) Batch 2018 & Onwards
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L K. Gujral Punjab Technical University, Kapurthala

Detailed Syllabus:

1.

Lagrangian Formulation: Mechanics of a system of particles; constraints of motion,
generalized coordinates, d’Alembert Principle and Lagrange’s velocity-dependent forces and
the dissipation function, Applications of Lagrangian formulation.

(Lectures 7)

2. Hamilton’s Principles: Calculus of variations, Hamilton’s principle, Lagrange’s equation from
Hamilton’s principle, extension to nonholonomic systems, advantages of variational principle
formulation, symmetry properties of space and time and conservation theorems.

(Lectures 7)

3. Hamilton’s Equations: Legendre Transformation, Hamilton’s equations of motion, Cyclic

coordinates, Hamilton’s equations from variational principle, Principle of least action.
(Lectures 7)

4. Canonical Transformation and Hamilton-Jacobi Theory: Canonical transformation and its
examples, Poisson’s brackets, Equations of motion, Angular momentum, Poisson’s Bracket
relations, infinitesimal canonical transformation, Conservation Theorems. Hamilton- Jacobi
equations for principal and characteristic functions, Action-angle variables for systems with
one-degree of freedom. (Lectures 10)

5. Rigid Body Motion: Independent co-ordinates of rigid body, orthogonal transformations,
Eulerian Angles and Euler’s theorem, infinitesimal rotation, Rate of change of a vector, Coriolis
force, angular momentum and kinetic energy of a rigid body, the inertia tensor, principal axis
transformation, Euler equations of motion, Torque free motion of rigid body, motion of a
symmetrical top. (Lectures 10)

Text Books:

1. Classical Mechanics by H. Goldstein (Narosa), 2001.

2. Mechanics by L.D. Landau & E.M. Lifschz (Pergamon), 1976.

Reference Books:

1. Classical Mechanics: H. Goldstein, C.Poole and J.Safko (Pearson Education Asia, New Delhi),
3" ed 2002.

2. Classical Mechanics of Particles and Rigid Bodies: K.C. Gupta (Wiley Eastern, New Delhi),
1988.

3. Classical Mechanics- J. W. Muller- Kirsten (World Scientific) 2008.

4. Advanced Classical & Quantum Dynamics by W. Dittrich, W. And M Reuter, M. (Springer)
1992.

5. Classical mechanics by T.W.B. Kibble and Frank H. Berkshire (Imperial College Press) 2004.

6. Mathematical Methods of Classical Mechanics by V. I. Arnold, (Springer) 1978.

MSPH413-18 | Quantum Mechanics-I

L-3, T-1, P-0 /)j‘r/ejits
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I. K. Gujral Punjab Technical University, Kapurthala

Pre-requisite: basic knowledge of wave mechanical quantum mechanics

Course Objectives: The aim and objective of the course on Quantum Mechanics-I is to introduce
the students of M.Sc. class to the formal structure of the subject and to equip them with the
techniques of vector spaces, angular momentum, perturbation theory, and scattering theory so that
they can use these in various branches of physics as per their requirement.

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

Co1 Understand the need for quahtum mechanical formalism and basic principles.

CO2 Appreciate the importance and implication of vector spaces, dirac ket bra
notations, eigen value problems, generalized uncertainty principle in quantum
mechanics.

CcOo3
Better understanding of the mathematical foundations of angular momentum of a
system of particles.

CO4 Applications of various approximation methods in solving the Schrodinger
equation.

CO5 Apply the perturbation theory to scattering matrix and partial wave analysis.

Mapping of course outcomes with the program specific outcomes
PSO1 PSO2 PSO3 PSO4 PSOS5 PSO6 PSO7 PSO8
CO1 2 3 3 3 3 3 2 2
cO2 2 3 2 3 3 3 2 |
CO3 1 3 3 3 3 3 2 3
CO4 - 3 3 3 3 3 3 3
CO5 - 3 3 3 3 3 1 2

Scheme & Syllabus (M.Sc. Physics) Batch 2018 & Onwards Page 16 of 71




q9

L. K. Gujral Punjab Technical University, Kapurthala

Detailed Syllabus:

1

Linear Vector Space and Matrix Mechanics: Vector spaces, Schwarz inequality, Orthonormal
basis, Operators: Projection operator, Hermitian and Unitary operators, change of basis,
Eigenvalue and Eigenvectors of operators, Dirac's bra and ket notation, commutators,
Simultaneous eigenvectors, Postulates of quantum mechanics, uncertainty relation, Harmonic
oscillator in matrix mechanics, Time development of states and operators, Heisenberg,
Schroedinger and Interaction representations, Exchange operator and identical particles,
Density Matrix and Mixed Ensemble. (Lectures 12)

Angular Momentum: Angular part of the Schrédinger equation for a spherically symmetric
potential, orbital angular momentum operator. Eigen values and eigenvectors of L2 and Lz
Spin angular momentum, General angular momentum, Eigen values and eigenvectors of J2 and
Jz. Representation of general angular momentum operator, Addition of angular momenta, C.G.
coefficients. (Lectures 7)

Stationary State Approximate Methods: Non-Degenerate and degenerate perturbation theory
and its applications, Variational method with applications to the ground states of harmonic
oscillator and other sample systems. (Lectures 7)

Time Dependent Perturbation: General expression for the probability of transition from one
state to another, constant and harmonic perturbations, Fermi’s golden rule and its application to
radiative transition in atoms, Selection rules for emission and absorption of light.

(Lectures 7)

Scattering Theory: Scattering Cross-section and scattering amplitude, partial wave analysis,
Low energy scattering, Green’s functions in scattering theory, Born approximation and its
application to Yukawa potential and other simple potentials. Optical theorem, Scattering of
identical particles. : (Lectures 7)

Text Books:

L.

2.

A Text book of Quantum Mechanics: PM. Mathews and K. Venkatesan (Tata McGraw Hill,
New Delhi) 2nd edition, 2004.
Quantum Mechanics: VK. Thankappan (New Age, New Delhi), 2004.

Reference Books:

Gk

Quantum Mechanics: M.P. Khanna, (Har Anand, New Delhi), 2006.

Modern Quantum Mechanics: J.J. Sakurai (Addison Wesley, Reading), 2004.

Quantum Mechanics: J.L. Powell and B. Crasemann (Narosa, New Delhi), 1995.

Quantum Physics: 8. Gasiorowicz (Wiley, New York), 3rd ed. 2003.

Quantum Physics: Concepts and Applcations: Nouredine Zettili (Wiley, New York), 2nd ed.
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Pre-requisite: Basic knowledge about electronics

Course Objectives: The aim and objective of the course on Electronics is to introduce the
students of M.Sc. class to the formal structure of the subject and to equip them with the knowledge
of semiconductor physics, basic circuit analysis, first-order nonlinear circuits, OPAMP based
analog circuits and introduction to digital electronics so that they can use these in various branches
of physics as per their requirement.

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

CO1 Understand working of Different Semiconductor devices (Construction,
Working Principles and V-I characteristics) and their applications.

CO2 Learn about the construction and working of Thyristors and various applications
of Thyristors.

CO3 Understand Analog and Digital Instruments and their applications.

CO4 Enable them for using Boolean algebra and Karnaugh maps.

CO5 Introduce them to the Sequential and Integrated circuits.

Mapping of course outcomes with the program specific outcomes

PS |PSO2 |PSO3 |PSO4 |PSO5 |PSO6 |PSO7 |PSOS8
0l

Ccol1 ¥ 12 2 5 3 1 3 3

Cco2 i I ] 1 1 3 ]

CcO3 " 1 1 1 : 2 3 3

CO4 = 1= : " : : 3 2

i - |2 2 2 1 3 3 1
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Detailed Syllabus:

1. Semiconductor Devices and applications: Direct and indirect semiconductors, Drift and
diffusion of carriers, Photoconductors, Semiconductor junctions, Metal-semiconductor
junctions - Ohmic and rectifying contacts, Zener diode, Schottky diode, Switching diodes,
Tunnel diode, Light emitting diodes, Photodiodes, Solar cell, Liquid crystal displays.

(Lectures 7)

2. UJTs and Thyristors: Operational Principle of UJT: UJT Relaxation Oscillator circuit; PNPN
Diode: Characteristics- As a Relaxation Oscillator-Rate Effect; SCR: V-I Characteristics-Gate
Triggering Characteristics; DIAC and TRIAC; Thyristors: Basic Parameters- As Current
Controllable Devices- Thyristors in Series and in Parallel; Applications of Thyristors- as a
Pulse Generator, Bistable Multivibrator, Half and Full Wave Controlled Rectifier, TRIAC
based AC power control, SCR based Crowbar Protection; Gate Turn-Off Thyristors;
Programmable UJT. (Lectures 10)

3. Analog and Digital Instruments: OPAMP and its applications, Time Base; 555 Timer, Basic
Digital Frequency Meter System; Reciprocal Counting Technique; Digital Voltmeter System.

(Lectures &)
4. Digital circuits: Boolean algebra, de Morgans theorem, Karnaugh maps. (Lectures 5)

5. Sequential circuits: Flip-Flops — RS, JK, D), COcked, preset and clear operation, race around
conditions in JK Flip-flops, master-slave JK flip-flops, Switch contact bounce circuit. Shift
registers, Asynchronous and Synchronous counters, Counter design and applications.

(Lectures8)

6. Integrated Circuits as Digital System Building Blocks: Binary Adders: Half Adder-Parallel
Operation-Full Adder-MSI Adder-Serial Operation; Decoder/Demultiplexer; BCD to Decimal
Decoder-4-to-16 line Demultiplexer; Data Selector/Multiplexer:16-to-1 Multiplexer; Encoder;
ROM: Code Converters-Programming the ROM-Applications; RAM:Linear Selection-
Coincident Selection-Basic RAM Elements Bipolar RAM-Static and Dynamic MOS RAM;
Digital to Analog Converters: Ladder Type D/A Converter-Multiplying D/A Converter; Analog
to Digital Converters: Successive Approximation A/D Converter.

(Lectures 8)

Text Books:

1. Text Book of Electronics: S. Chattopadhyay, New Central Book Agency P.Ltd., Kolkata, 2006.

2. Digital Principles and Applications: 4.P. Malvino and D.P. Leach, Tata McGraw-Hill,
Publishing Co., New Delhi.

Reference Books:

1. Electronics Principles and Applications: 4.B. Bhattacharya, New Central Book Agency P.Ltd.,
Kolkata, 2007.

2. Integrated Electronics Analog and Digital Circuits and Systems: J. Millman, C.C Halkins and
C. Parikh, 2™ Edition, Tata McGraw Hill Education Private Limited, New Delhi, 2010.
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Scheme & Syllabus (M.Sc. Physics) Batch 2018 & Onwards ijage 19 of 71




L K. Gujral Punjab Technical University, Kapurthala

| | |

Pre-requisite: None

Course Objectives: The aim and objective of the course on Computational Physics is to
familiarize the of M.Sc. students with the numerical methods used in computation and
programming using any high level language such as Fortran, C++, etc., so that they can use these
in solving simple physics problems.

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

Col1 Apply basics knowledge of computational physics in solving the physics
problems.
CcO2 Programme with the C++ or any other high level language.
CO3 Use various numerical methods in solving physics problems.
CO4
Analyze the outcome of the algorithm/program using graphic plots.
CO5
Apply physics knowledge in understanding interdisciplinary problem/concepts.
Mapping of course outcomes with the program specific outcomes
PSOI1 PSO2 PSO3 PSO4 PSOS5 PSO6 PSO7 PSO8
CO1 3 3 | 1 . 3 3 3
CcO2 1 - - - - - 2 1
Co3 3 3 2 2 2 2 3 3
CO4 2 3 7 1 2 1 2 3
CO5 2 3 3 2 3 2 3 3
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