Courses having focus on employability/ entrepreneurship
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L K. Gujral Punjab Technical University, Kapurthala

MSPH411-18

MATHEMATICAL PHYSICS-I

L-3, T-1, P-0 4 Credits

Pre-requisite: Understanding of graduate level mathematics

Course Objectives: The objective of the course on Mathematical Physics-1I 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

CO1 Use complex variables for solving definite integral.

CO2 Use the Delta and Gamma functions for describing physical systems.

CO3 Solve partial differential equations using boundary value problems.

CO4 Describe special functions and recurrence relations to solve the physics problems.

(800 Use statistical methods to analyse the experimental data.

Mapping of course outcomes with the program outcomes
POl | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | PO8 | PO9 | POI0 | POI FiEPOA2

Co1 3 3 2 2 - 1 1 - 2 1 1 2
co2 3 3 2 1 - 1 1 - 2 1 1 2
3| 3 3 2 2 - 1 1 - 2 1 1 2
COo4 | 3 3 2 2 - 1 1 - 2 1 1
cOs| 3 - 2 3 - | 1 - 4 1 1 2

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

MSPH414-18

Electronics

L-3, T-1, P-0

4 Credits

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

Cco1 Understand working of Different Semiconductor devices (Construction,
Working Principles and V-1 characteristics) and their applications.
co2 Explain the construction and working of Thyristors and use Thyristors for
various applications.
CcO3 Design Analog and Digital Instruments and their applications.
Cco4 Apply Boolean algebra and Karnaugh maps.
COs5 Design the Sequential and Integrated circuits.
Mapping of course outcomes with the program outcomes
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | POI2
co1 |3 3 2 1 2 2 1 r 1 2 2 2
co2 |3 3 2 1 2 2 1 2 e 2 2
C03 |2 2 3 2 2 y 1 2 B¢ &) 2 i
Cco4 |3 3 2 1 2 2 1 2 e b - 2
COs |2 2 2 2 2 2 1 2 o 2 2
HOD
nt of Physical Sciences
K. Gujral Punjab Technical University
Kapurthalﬂ\
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1. K. Gujral Punjab Technical University, Kapurthala

MSPH415-18 | Computational Physics

L-3, T-1, P-0

4 Credits

Pre-requisite: Understanding of graduate level physics

Course Objectives: The aim and objective of the course on Computational Physics is to
familiarize the students 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 Outcomes: At the end of the course, the student will be able to

CO1 Apply basics knowledge of computational physics in solving the physics
problems.

CO2 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 graphically.

CO5 Simulate the physical systems using simulations.

Mapping of course outcomes with the program outcomes

POI1 PO2 | PO PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | POI12
Co1 3 3 2 2 2 1 1 2 3 2 3 o
CO2 3 3 3 1 . 1 1 1 3 2 3 2
CO3 3 3 3 2 2 1 1 2 1 2 a 2
CO4 3 3 3 3 2 2 > i 2 2 2 2
CO5 : | 3 3 3 2 2 1 2 2 2 2 2
HOD Y
Depa of Physical Sciences
LK. Gujral Punjab Technical Universty
Kapurhai#\
Scheme & Syllabus (M.Sc. Physics) Batch 2018 & Onwards Page 20 of 73



I. K. Gujral Punjab Technical University, Kapurthala

MSPH416-18

Electronics Lab

L-3, T-1, P-0

4 Credits

Pre-requisite: Understanding of graduate level physics electronics experiments

Course Objectives: The aim and objective of the laboratory on Electronics Lab is to expose the
students of M.Sc. class to experimental techniques in electronics so that they can verify some of
the things read in theory here or in earlier classes and develop confidence to handle sophisticated
equipment.

Course Outcomes: At the end of the course, the student will

CO1 Acquire hands on experience of handling and building electronics circuits.
CcO2 Be familiar with the various components such as resistors, capacitor, inductor, IC
chips and how to use these components in circuits.
CO3 Be able to understand the construction, working principles and V-I characteristics
of various devices such as PN junction diodes, UJT, TRIAC, etc.
CO4 Capable of using components of digital electronics for various applications.
CO5 Able to design and perform scientific experiments as well as accurately record
and analyze the results of experiments.
Mapping of course outcomes with the program outcomes
POL | POZ 1 PO3 | POA | PO L PO | PO7 |- PO8 | PO9 | PO10 | PO11 | POI12
CO1 |2 2 2 1 1 2 1 2 2 2 - 2
Cco2 |2 1 . 2 2 2 1 2 2 2 i -
Co3 |1 1 v 2 1 1 1 2 2 2 5 2
CO4 |2 2 2 2 2 3 1 2 2 2 p) 2
COs |3 2 3 3 2 3 1 2 2 2 . 7
HOD ;
Depa of Physical Sciences
K. Gujral I?{'abTecw:al University
Kapurthala
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I K. Gujral Punjab Technical University, Kapurthala

MSPH417-18

Computational Physics Lab-I

L-3, T-1,P-0

4 Credits

Pre-requisite: Understanding of graduate level numerical methods

Course Objectives: The aim and objective of the course on Computational Physics Lab-I is to
familiarize the of M.Sc. students with the numerical methods used in computation and
programming using C++ language so that they can use these in solving simple problems pertaining

to physics.

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

CO1 Apply basics knowledge of computational Physics in solving various physical
problems.
CcO2 Programme with the C++ or any other high level language.
CO3 Use various numerical methods in describing/solving physics problems.
CO4 Solve problem, critical thinking and analytical reasoning as applied to scientific
problems.
CO5 Analyse and reproduce the experimental data.
Mapping of course outcomes with the program outcomes
POl { PO2 | PO3L| PO4 | POS LPES L POT | POS | POS | PO10 | POI11 | POIL2
CcO1 3 B 5 2 2 1 1 2 3 2 3 y
co2 3 . 1 2 1 1 1 3 2 3 3
CcO3 3 ¥ 13 2 2 1 1 2 1 y 2 2
CO4 | 3 . JK & 2 3 1 1 1 1 1 1 1
COs 1 7 3} 3 1 1 1 1 2 1 2 2
HOD :
Depa of Physical Sciences
IK. Gujral Punjab Technical University
Kapurtha
Scheme & Syllabus (M.Sc. Physics) Batch 2018 & Onwards Page 24 of 73




L K. Gujral Punjab Technical University, Kapurthala

MSPH421-18

Mathematical Physics-11 L-3, T-1, P-0 4 Credits

Pre-requisite: Understanding of graduate level mathematics

Course Objectives: The aim and objective of the course on Mathematical Physics-II 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 able to

Cco1 Understand the basics and aplications of group theory in all the branches of
Physics.
CO2 Use Fourier series and transformations as an aid for analyzing physical problems.
CO3 Apply integral transform to solve mathematical problems of Physics interest.
CO4 Formulate and express a physical law in terms of tensors and simplify it by use of
coordinate transforms.
CcOs5 Develop mathematical skills to solve quantitative problems in physics.
Mapping of course outcomes with the program outcomes
PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | POI10 | PO11 | POI2
Cco1 |3 3 2 2 - 1 1 - 2 i1 1 2
co2 |3 3 2 2 - 1 1 - - BRI 1
Cco3 |3 3 2 2 - 1 1 - 2iitl 1 2
CO4 |3 3 2 2 - 1 1 - s il 1 2
CO5 |3 3 2 2 - 1 1 - 2 1 1 2
HOD

Dep 'of Physical Sciences
mural jab Technical University

Scheme & Syllabus (M.Sc. Physics) Batch 2018 & Onwards Page 26 of 73




I. K. Gujral Punjab Technical University, Kapurthala

MSPH422-18

Statistical Mechanics

L-3, T-1,P-0

4 Credits

Pre-requisite: Understanding of graduate level statistical mechanics

constituents.

Course Objectives: The aim and objective of the course on Statistical Mechanics is to equip the
M.Sc. student with the techniques of statistical ensemble theory so that he/she can use these to
understand the macroscopic properties of the matter in bulk in terms of its microscopic

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

Cco1 Find the connection between Statistical Mechanics and thermodynamics
co2 Use ensemble theory to explain the behavior of Physical systems
CcO3 Explain the statistical behavior of Bose-Einstein and Fermi-Dirac systems and
their applications.
CO4 Work with models of phase transitions and thermo-dynamical fluctuations.
CO5 Describe physical problems using quantum statistics.
Mapping of course outcomes with the program outcomes
PO1 | PO2 | PO3' | PO4 | POS ['PO6 | FO7'| PO8 | PO% | POI10 | POI11 | POI2
co1 |- 1 - - - - - 1 1 - - -
co2 |3 3 3 1 3 2 1 2 2 1 1 1
Cco3 |3 3 3 1 2 2 1 2 2 1 1 1
CcO4 |3 3 3 1 2 v 1 y 2 1 1 1
COs5 |3 3 3 1 2 ‘. 1 2 2 1 1 1
HOD
Departfrient of Physical Sciences :
K. Gujral Punjab Technical University
Kapurthalaff®
Scheme & Syllabus (M.Sc. Physics) Batch 2018 & Onwards Page 28 of 73




I. K. Gujral Punjab Technical University, Kapurthala

MSPH426-18 Atomic, Nuclear, and Particle L-3, T-1, P-0 4 Credits
Physics Lab

Pre-requisite: Understanding of graduate level atomic spectroscopy and nuclear physics

Course Objectives: The aim and objective of the lab on Atomic, Nuclear and Particle Physics is
to expose the students of M.Sc. students to experimental techniques in atomic and nuclear physics
so that they can verify some of the results obtained in theory and develop confidence to handle
sophisticated equipment.

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

CO1 Acquire hands on experience of using particle detectors such as GM counter and
Scintillation counter.

Cco2 Handle oscilloscope for visualisation of various input and output signals.
CO3 Understand the basic of nuclear safely management.
CO4 Perform scientific experiments as well as accurately record and analyze the

results of nuclear experiments.

CO5 Solve applied nuclear problems with critical thinking and analytical reasoning.

Mapping of course outcomes with the program outcomes

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | POIO | POI1I | POI12

Cco1 |1 1 1 1 1 2 2 2 2 2 2 2
Cco2 |1 1 1 2 1 2 1 2 2 2 2 2
Cco3 | 1 1 1 2 1 2 1 2 2 2 2 2
CO4 |1 = 2 2 1 2 2 i 2 2 2 p.
Ccos5 |1 2 2 o 1 2 2 2 2 . 2 2

HOD

Departmént of Physical Sciences

Iléﬁujml Punjab Technical Univarsity

Scheme & Syllabus (M.Sc. Physics) Batch 2018 & Onwards Page 36 of 73



I. K. Gujral Punjab Technical University, Kapurthala

MSPH427-18

Computational Physics Lab-I11

L-3, T-1, P-0

4 Credits

Pre-requisite: Understanding of graduate level numerical methods and C++

Course Objectives: The aim and objective of the lab on Computational Physics-II is to train the
students of M.Sc. class in understanding numerical methods, the usage of high level language such
as C++ language for simulation of results for different physics problems and graphic analysis of
physical data, so that they are well equipped in the use of computer for solving physics related

problems.

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

CO1 Understand and apply basics knowledge of numerical methods in solving the
physics problems.
co2 Write programme with the C++ or any other high level language.
CcO3 Learn use of graphical methods in data analysis and solving physics problems.
CO4 Solve physical problem, enabling development of critical thinking and analytical
reasoning. -
CO5 Apply computational physics in frontier areas of pure and applied research in
physics and allied fields.
Mapping of course outcomes with the program outcomes
PO1 PO2 | PO3 | PO4 | POS | POS | PO7 | PO8 | PO9 | PO10 | PO11 | POL12
Cco1 |3 3 2 1 2 1 1 1 3 2 3 2
co2 |3 3 3 2 2 1 1 2 1 2 2 2
co3 |1 2 1 3 1 2 1 1 1 1 1 1
CO4 |3 3 2 2 3 1 1 1 1 1 1 1
COs5 |1 1 1 1 1 1 1 1 3 2 1 1
HOD
of Physical Sciences
LK. Gujral Punjab Technical Universit
Kapurlhala@k
Scheme & Syllabus (M.Sc. Physics) Batch 2018 & Onwards Page 38 of 73




L. K. Gujral Punjab Technical University, Kapurthala

MSPHS532-18 Nuclear Physics L-3, T-1,P-0 4 Credits

Pre-requisite: Understanding of graduate level physics

Course Objectives: The aim and objective of the course on Nuclear Physics is to familiarize the
students of M.Sc. class to the basic aspects of Nuclear Physics like static properties of nuclei,
radioactive decays, nuclear forces, nuclear models, and nuclear reactions so that they are equipped
with the techniques used in studying these things.

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

CO1 Understand and compare nuclear models and explain nuclear properties using
nuclear models.

CO2 Understand structure and static properties of nuclei.
CO3 Analyse various decay mode of nucleus.
CO4 Use nucleon-nucleon scattering and deuteron problem to explain nature of

nuclear forces.

CO5 Describe various types of nuclear reactions and their properties.

Mapping of course outcomes with the program outcomes

POI | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | POIO [ POI1 | POI2

Cco1 |3 3 1 1 2 1 1 2 1 113 2 2
co2 |3 3 1 1 2 1 1 2 1 112 2 2
CO3 |3 3 1 1 2 1 1 2 1 = 2 s
C04 |3 3 1 1 2 1 1 2 1 p . 2 2
CcO5 |3 3 1 1 2 1 1 2 $ 13 2 2

HOD

Dep. of Physical Sciences

1K Gujral Punjab Technical Univarsity

Kapurthaiz

Scheme & Syllabus (M.Sc. Physics) Batch 2018 & Onwards Page 42 of 73



I K. Gujral Punjab Technical University, Kapurthala

Elective Subject - II

MSPH539-18

Science of Renewable source of
Energy

L-3,T-1,P-0

4 Credits

Pre-requisite: Understanding of graduate level semiconductor physics

Course Objectives: The aim and objective of the course on Science of remewable Energy
Sources is to expose the M.Sc. students to the basics of the alternative energy sources like solar
energy, hydrogen energy, etc.

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

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

Co1 Understand the energy demand of world & distinguish between traditional and
alternative form of energy.

(600 Describe the concept of solar energy radiation and thermal applications.

CO3 Analyze making of solar cell and its types.

CO4 Identify hydrogen as energy source, its storage and transportation methods.

CO5 Compare wind energy, wave energy and ocean thermal energy conversion.

Mapping of course outcomes with the program outcomes
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 [ PO12
co1 |2 1 - 1 - 1 2 1 2 3 2 2
Co2 |2 2 1 2 1 1 1 1 1 3 1 1
COo3 |3 2 - 2 1 1 2 1 1 3 1 1
CO4 |2 2 - 2 1 1 - 1 1 3 1 1
CO5 |2 2 - 2 1 1 2 1 1 3 1 1
HOD

Departmént of Physical Sciences
| K. Gural Punjab Technical Urversity

Kapunhalﬁ
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I. K. Gujral Punjab Technical University, Kapurthala

MSPH540-18 Condensed Matter Physics Lab L-3, T-1,P-0 4 Credits

Pre-requisite: Understanding of graduate level solid state physics experiments

Course Objectives: The aim and objective of the courses on Condensed Matter Physics Lab is
to train the students of M.Sc. class to advanced experimental techniques in condensed matter
physics so that they can investigate various relevant aspects and are confident to handle
sophisticated equipment and analyze the data.

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

CcO1 Measure conductivity, resistivity and thermo-dynamical properties of solids.

coO2 Measure magnetic properties and magnetic behavior of magnetic materials.

CO3 Describe the lattice dynamics of simple lattice structures in terms of dispersion
relations.

CO4 Design and carry out scientific experiments as well as accurately record and
analyze the results of experiments.

CO5 Solve problem with critical thinking and analytical reasoning.

Mapping of course outcomes with the program outcomes

POl | PO2 | PO3 | PO4 | POS PO6 | PO7 | PO8 | PO9 | PO10 POI11 | POI2
Cco1 2 1 1 1 1 - - 2 2 2 ‘ 2
co2 2 1 1 1 1 - - 2 2 2 2 2
CcO3 1 1 1 1 1 - - 2 2 2 2 2

co4| 2 2 2 2 2 2 2 2 2 v 2 2

cos| 3 3 2 2 3 < 2 2 2 - y 3

HOD
Departmént of Physical Sciences
I.K. Gujral Punjab Technical University

Kapurthalai/\

Scheme & Syllabus (M.Sc. Physics) Batch 2018 & Onwards Page 58 of 73



I. K. Gujral Punjab Technical University, Kapurthala

Elective Subject -1I1

MSPH542-18

Experimental Techniques in
Nuclear and Particle Physics

L-3, T-1,P-0

4 Credits

Pre-requisite: Course on Nuclear and Particle Physics

Course Objectives: The aim and objective of the course on Experimental Techniques in
Nuclear and Particle Physics is to expose the students of M.Sc. students to experimental aspects
of different equipment and methods used in the fields of nuclear physics and particle physics.

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

Scheme & Syllabus (M.Sc. Physics) Batch 201 8 & Onwards

CO1 Understand various experimental techniques for describing interaction of
radiations with matter.
co2 Use various statistical methods for experimental data.
CcOo3 Knowledge about the different types of the radiation detectors and their
applications.
CcO4 Introduced to neutron physics, methods to detector slow and fast neutrons.
CO5 Equipped with the basic knowledge about the experimental methods used in the
various laboratories across the world.
Mapping of course outcomes with the program outcomes
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | POI0 | POI1 | POI2
Cco1 | - - 2 - 1 - - 1 - 1 1 1
co2 | - - - 3 - - - 3 1 1 1 1
CO3 | - - 1 2 3 - 1 3 2 2 2 2
CcO4 | - - 1 3 3 1 1 2 2 | 2 2
COS5 | - - 1 3 1 1 1 2 2 - 2 2
HOD

Depar{me of Physical Sciences
LK. Gujral Pynjab Technical Unwersity
Page 62 of 73

Kapurtha




I K. Gujral Punjab Technical University, Kapurthala

MSPHS547-18

Dissertation L-0, T-12, P-0 12 Credits

Pre-requisite: Knowledge of specific branch of physics

Course Objectives: The aim of the M.Sc. Research project work or Dissertation is to expose the
students to preliminaries and methodology of research in Theoretical Physics and Experimental
Physics. Students get the opportunity to participate in some ongoing research activity and
development of a laboratory experiment.

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

Cco1 Explain the significance and value of problem in physics, both scientifically and
in the wider community.

CcO2 Design and carry out scientific experiments as well as accurately record the
results of experiments.

CO3 Critically analyse and evaluate experimental strategies, and decide which is most
appropriate for answering specific questions.

CO4 Research and communicate scientific knowledge in the context of a topic related
to condensed matter physics/Nuclear/High Energy Physics, in oral, written and
electronic formats to both scientists and the public at large.

COs Explore new areas of research in physics and allied fields of science and
technology.

Mapping of course outcomes with the program outcomes
FOIL | POR-| O3 | PO% 1 PO TR T BOT 4 PO | PO9 | PO10 | PO11 | PO12
CO1 |2 2 1 3 1 2 2 2 2 3 2 3
coz2 |3 3 3 2 2 2 1 2 2 2 p 2
C03 |2 2 2 > | 2 2 2 2 2 1 3
CO4 |1 1 - 1 - 2 2 2 3 1 3
COs | - 2 2 1 - 1 2 2 2 2
HOD
Departmént of Physical Sciences
LK. Gujral Punjab Technical University
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