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	Program Educational Objectives (PEOs)

	On obtaining an under graduate degree the students will be able to,

	PEO1
	Provide strong foundational knowledge in physics, mathematics, electronics and computational methods.

	
PEO2
	Prepare graduates for higher education, research, industry and competitive professional careers.

	PEO3
	Develop scientific temperament, ethical values, leadership qualities and social responsibility.

	PEO4
	Encourage innovation, entrepreneurship and application-oriented learning for solving real-world problems.

	PEO5
	Serve the society with scientific advancement and actively take part in building a knowledge-based society.

	PEO6
	comprehend, analyze, design and create novel products and solutions for the real-life problems through good scientific and technical knowledge.

	PEO7
	Become an entrepreneur who can make and sell scientific products in the market.

	PEO8
	Engage in lifelong learning and adapt to emerging scientific developments, modern technologies and global challenges.

	PEO9
	Develop interdisciplinary knowledge and collaborative skills to address complex scientific and technological challenges.

	PEO10
	Apply modern tools, digital technologies and research methodologies effectively in academic, industrial and societal applications.


[image: ]


Page 2 of 90

	PSO No.
	Program Specific Outcomes

	PSO1
	Apply the fundamental principles of Physics to understand, analyze and explain physical phenomena encountered in day-to-day life and real-world applications.

	PSO2
	Communicate scientific ideas effectively and demonstrate awareness of the impact of Physics and technology on environment, society and sustainable development.

	PSO3
	Demonstrate domain knowledge and experimental competency in various branches of Physics including mechanics, optics, electronics, quantum physics and materials science.

	PSO4
	Design, develop and apply theoretical, computational and practical skills to address emerging industrial, technological and societal needs.

	PSO5
	Utilize mathematical, analytical and problem-solving skills to explore interdisciplinary applications of Physics, thereby enhancing employability, research aptitude and entrepreneurial opportunities.




	PO No.
	Program Outcomes 

	PO1
	Demonstrate knowledge and understanding of fundamental concepts, principles and significance of various physical phenomena.

	PO2
	Apply scientific knowledge, critical thinking and innovative ideas to develop practical solutions for real-world problems.

	PO3
	Acquire analytical, computational and problem-solving skills and apply them effectively in scientific and technological domains.

	PO4
	Develop independent learning ability, self-discipline and adaptability to changing socio-technological and interdisciplinary environments.

	PO5
	Pursue higher education, research and professional careers in Physics and allied fields with scientific competence.

	PO6
	Identify, analyze and formulate innovative ideas and research methodologies to generate meaningful outcomes using the principles of Physics.

	PO7
	Develop creativity, scientific temper and innovative approaches for research, technology and entrepreneurship.

	PO8
	Communicate scientific concepts effectively and develop employability, leadership and self-employment skills.

	PO9
	Integrate interdisciplinary knowledge with Physics for solving complex scientific, environmental and societal challenges.

	PO10
	Engage in lifelong learning and continuously update knowledge with recent developments, discoveries and emerging technologies in Physics.
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BHARATHIAR UNIVERSITY::COIMBATORE-641046
B.Sc. PHYSICS Curriculum (Affiliated Colleges)
(For the students admitted during the academic year 2025–26)
Scheme of Examination

	Part
	Cours e Code
	Title of the Course
	Credits
	Hours/week
	Maximum Marks

	
	
	
	
	Theory
	Practical
	CIA
	CEE
	Total

	
	FIRSTSEMESTER

	I
	11T
	Language-I
	4
	6
	-
	25
	75
	100

	II
	12E
	English-I
	4
	6
	-
	25
	75
	100

	III
	13A
	Core I–Mechanics, Properties of Matter and sound
	4
	6
	-
	25
	75
	100

	III
	-
	Core Practical I
	-
	-
	3
	-
	-
	-

	III
	1AA
1AH
	Allied Mathematics I*(or) Allied
Chemistry **
	4
3
	7
4
	-
-
	25
20
	75
55
	100
75

	III
	-
	Allied Chemistry Practical**
	-
	-
	3
	-
	-
	-

	IV
	1FA
	Environmental Studies #
	2
	2
	-
	-
	50
	50

	
	
	
	
	
	
	
	

	
	SECONDSEMESTER

	I
	21T
	Language-II
	4
	6
	-
	25
	75
	100

	II
	22E
	English-II
	2
	4
	-
	25
	25
	50

	II
	2NM$
	Effective English: Language Proficiency for Employability
http://kb.naanmudhalvan.in/Bharathiar_University_(BU)
	2
	2
	-
	25
	25
	50

	III
	23A
	Core II-Heat and Thermodynamics
	4
	6
	
	25
	75
	100

	III
	23P
	Core Practical I
	4
	-
	3
	25
	75
	100

	III
III
	2AA
2AH
	Allied Mathematics II*(or) Allied
Chemistry II**
	4
3
	7
4
	-
-
	25
20
	75
55
	100
75

	III
	2PH
	Allied Chemistry Practical**
	2
	-
	3
	20
	30
	50

	IV
	2FB
	Value Education-Human Rights#
	2
	2
	-
	-
	50
	50

	
	
	
	
	
	
	
	

	
	THIRDSEMESTER

	I
	31T
	Language-III
	4
	6
	-
	25
	75
	100

	II
	32E
	English-III
	4
	6
	-
	25
	75
	100

	III
	33A
	Optics and photonics
	4
	4
	-
	25
	75
	100

	III
	-
	Core Practical II
	-
	-
	2
	-
	-
	-

	III III
	3AA
3AH
	Allied Mathematics I*(or) Allied Chemistry I**
	4
3
	7
4
	-
-
	25
20
	75
55
	100
75

	III
	-
	Allied Chemistry Practical**
	-
	-
	3
	-
	-
	-

	IV
	3ZA
	Scientific Instrumentation and Measurement Techniques

	3
	3
	-
	20
	55
	75

	IV
	3FC
	Tamil@/Advanced Tamil#(OR)
Non-major elective-I(Yoga for Human Excellence)# / Women's Rights #
	2
	2
	-
	-
	50
	50

	V
	
	Health and Wellness
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	1
	-
	-
	
	
	25


B.Sc. Physics 2026-2027onwards - Affiliated Colleges - SCAA DATED: 09.07.2025



	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	FOURTHSEMESTER

	I
	41T
	Language-IV
	4
	6
	-
	25
	75
	100

	II
	42E
	English-IV
	4
	6
	-
	25
	75
	100

	III
	43A
	Core IV–Atomic Physics and
Spectroscopy
	4
	4
	-
	25
	75
	100

	III
	43P
	Core Practical II
	3
	-
	2
	20
	55
	75

	III
	4AAo
r 4AH
	Allied Mathematics II*(or) Allied
Chemistry II**
	4
3
	7
4
	
	25
20
	75
55
	100
75

	III
	4PH
	Allied Chemistry Practical**
	2
	-
	3
	20
	30
	50

	IV
	4ZB
	Scientific Programming for Physicists
	2
	3
	-
	20
	30
	50

	IV
	
4NM$
	Office Fundamentals: Digital Skills for Employability
http://kb.naanmudhalvan.in/Bharathiar_University_(BU)
	2
	-
	2
	25
	25
	50

	IV
	4FE
	Tamil@/Advanced Tamil#(or)	Non-Major
Elective-II	(General
Awareness #)
	2
	-
	-
	-
	50
	50

	
	
	
	
	
	
	
	

	FIFTHSEMESTER

	III
	53A
	Core V–Mathematical Physics
	4
	4
	-
	25
	75
	100

	III
	53B
	Core VI–Electronics
	4
	4
	-
	25
	75
	100

	III
	53C
	Core VII–Solid State Physics
	4
	4
	-
	25
	75
	100

	III
	53D
	Core VIII–Electricity and Magnetism
	4
	4
	-
	25
	75
	100

	III
	-
	Core Practical III -Electronics
	-
	-
	2
	-
	-
	-

	III
	-
	Core Practical IV-Digital and
Microprocessor
	-
	-
	2
	-
	-
	-

	III
	5EA
	Elective– I
	4
	4
	-
	25
	75
	100

	III
	-
	Computational Physics Lab
	-
	-
	3
	-
	-
	-

	IV
	5ZC
	Semiconductor Physics & Fabrication
	3
	3
	-
	20
	55
	75

	
	
	
	
	
	
	
	

	SIXTHSEMESTER

	III
	63A
	Core IX–Quantum Mechanics and
Relativity
	4
	6
	-
	25
	75
	100

	III
	63B
	Core X-Nuclear Physics
	4
	6
	-
	25
	75
	100

	III
	63P
	Core Practical III-Electronics
	3
	-
	2
	20
	55
	75

	III
	63Q
	Core Practical IV-Digital and
Microprocessor
	3
	-
	2
	20
	55
	75

	III
	6EA
	Elective– II
	4
	4
	-
	25
	75
	100

	III
	6EB
	Elective– III
	4
	4
	-
	25
	75
	100

	III
	63R
	Computational Physics Lab
	3
	-
	2
	20
	55
	75

	V
	6ZP
	Mini project
	2
	-
	2
	20
	30
	50

	IV
	
6NM$
	Advanced Platform Technology-(Physics, Electronics, Mathematics, Statistics, Data Science) – Govt (auto) & Govt (Non-Auto)

Data Analytics with Advanced Tools - (Physics,Electronics,Mathematics,Statistics, Data Science) - Aided (Non-auto) & SF(Non-Auto

http://kb.naanmudhalvan.in/Bharathiar_Universit y
_(BU)
	
2
	
-
	
2
	
25
	
25
	
50

	V
	67A
	Extension Activities@
	1
	-
	-
	-
	-
	25

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



[bookmark: 2NM$.4NM$,&6NM$-NAANMUDALVANCOURSES]2NM$.4NM$,&6NM$-NAANMUDALVANCOURSES
*For subjects without practical
**For subjects with practical
@No University Examinations. Only Continuous Internal Assessment (CIA) #No Continuous Internal Assessment (CIA). Only University Examinations

	LISTOFELECTIVEPAPERS
(Colleges can choose any one of the papers from each section as electives)

	Elective–I
	A
	Scientific Machine Learning For Physics

	
	B
	Embedded Systems and Smart Instrumentation

	
	C
	Industry Automation and Industry 4.0 Applications

	Elective–II
	A
	Digital Electronics

	
	B
	Optical Fibres and Fibre Optic Communication Systems

	
	C
	Biophysics And Medical Instrumentation

	Elective-III
	A
	Data Analytics and Scientific Visualization

	
	B
	Geophysics

	
	C
	Energy Materials and Renewable Energy Technologies



[bookmark: LIST_OF_VALUE-ADDED_COURSES_(OPTIONAL)]LIST OF VALUE-ADDED COURSES (OPTIONAL)
(Only Internal and no external exam–100Marks)
· OPTOELECTRONICS
· NON–DESTRUCTIVETESTING
· BIOMEDICALINSTRUMENTATION
· MODERNDISPLAYDEVICESANDSTORAGEMATERIALS


[Type here]













First Semester



SEMESTER I

	Course code
	13A
	MECHANICS, PROPERTIES OF MATTER AND SOUND
	L
	T
	P
	C

	Core/Elective/SBS
	CORE PAPER I
	6
	0
	0
	4

	Pre-requisite
	The	students	are	expected	to	know	the fundamental properties of matter and sound
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. explore the basic laws governing the behavior of matter in everyday life.
2. demonstrate practical knowledge and skill in understanding the elastic properties of solids.
3. identify the behavior of simple harmonic waves
4. access the importance of Ultrasonics

	

	Expected Course Outcomes:

	On the successful completion of the course, students will be able to:

	1
	understand and define the laws involved in mechanics.
	K1

	2
	gain a deeper understanding of mechanics and its fundamental concepts.
	K2

	3
	understand the concept of properties of matter and recognize their applications in various real problems.
	K3

	4
	analyze the universal behavior of wave motion.
	K4

	5
	learning the basic concepts of elasticity, surface tension, Gravitation, viscosity, and sound and evaluating their values for various materials.
	K5

	6
	explore the production and application of ultrasonic wave
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Conservation Laws
	18 hours

	Impulse – Impact – Direct and oblique impact – Final velocity and loss of kinetic energy –Motion of a particle in a vertical circle – friction – Laws of friction – angle of friction – resultant reaction – cone of friction – Equilibrium of a body on a rough inclined plane to the horizontal and when the
inclination is greater than the angle of friction.

	

	Unit:2
	Motion of Rigid Body
	18 hours

	Moment of inertia – Parallel and perpendicular axes theorem – M.I. of rectangular Lamina and
Triangular lamina – M. I of a solid sphere about an axis through its C.G. – Compound pendulum – torque and angular momentum – Relation – Kinetic rotation – conservation of angular momentum.

	

	Unit:3
	Gravitation
	18 hours

	Kepler’s Laws of planetary motion – Laws of gravitation – Boy’s method for G –Gravitational potential – Gravitational field at a point due to spherical shell – Variation of ‘g’ with latitude, altitude and depth. Elasticity: Elastic modulus – Poisson’s ratio – relation between them – Expression for bending moment – determination of Young’s modulus by uniform and non-uniform bending – I section girders – Rigidity modulus – Static Torsion – Expression for couple per unit twist – Torsional oscillation.

	




	Unit:4
	Surface Tension
	16 hours

	Definition and dimension of surface Tension – Excess of Pressure over a curved surface – Variation of S.T. with temperature – Jaeger’s Experiment. Viscosity: Definition – Rotation viscometer-viscosity of gases, Meyer’s Modification of Poiseuille’s formula – Rankine’s method for viscosity of a gas.

	

	Unit:5
	Sound
	18 hours

	Simple Harmonic vibration – Progressive waves – properties – Composition of two S.H.M. and beats
– stationary waves – Properties Melde’s Experiment for the frequency of electrically maintained tuning fork – Transverse and longitudinal modes – Ultrasonics –Properties and application.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture hours
	90

	Text Book(s)

	1
	Properties of Matter and Acoustics, R. Murugesan, 2nd Edition, S.Chand & Co. Ltd. (2017).

	2
	Properties of Matter, Brijlal and N.Subrahmanyam, 3rd Edition, S.Chand & Co. (2005).

	

	Reference Books

	1
	Elements of Properties of Matter, D.S. Mathur, 11th Edition, S.Chand & Co., (2010).

	2
	A text book of Sound, Brijlal N.Subramaniam, Vikas Publishing House Pvt. Ltd, 2nd edition, (2010).

	3
	A Textbook of Sound, M.N.Srinivasan, Himalaya Publishing house, (1991).

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.,]

	1
	https://www.physicstutoronline.co.uk/alevelphysicsnotes/

	2
	https://latestcontents.com/bsc-physics-mechanics-notes/

	3
	www.khanacademy.org/science/physics/elasticity/surface tension

	4	https://sites.google.com/brown.edu/lecture-demonstrations/home?authuser=0

	Course Designed By: Mrs.J.Jayachitra.




	Mapping with Programme Outcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	M
	M
	S
	S
	S
	L
	S
	S

	CO2
	S
	S
	M
	M
	S
	S
	S
	L
	S
	S

	CO3
	S
	S
	M
	L
	S
	M
	L
	M
	S
	M

	CO4
	S
	S
	M
	M
	S
	S
	S
	L
	S
	M

	CO5
	S
	S
	S
	S
	S
	S
	S
	M
	M
	S

	CO6
	M
	M
	M
	L
	S
	S
	M
	L
	S
	S


*S-Strong; M-Medium; L-Low













Second Semester

[bookmark: _GoBack]

Page9


SEMESTER II
	Course code
	23A
	HEAT AND THERMODYNAMICS
	L
	T
	P
	C

	Core/Elective/SBS
	CORE PAPER II
	6
	0
	0
	4

	Pre-requisite
	The students are expected to know the fundamental concepts of heat and thermodynamics
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. investigate the role of various laws of heat and thermodynamics in our daily life
2. substantiate the concepts of heat and thermodynamics experimentally
3. explore the applications of heat engines

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	realize various principles and laws of heat
	K2

	2
	derive expressions and find experimental verifications for the laws studied
	K3

	3
	analyze the applications of heat and thermodynamics in various areas and solve the real-life problems.
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Calorimetry
	17 hours

	Definitions – Newton’s law of cooling – specific heat of a liquid calendar and Barne’s continuous flow method – two specific heats of a gas – specific heat of a gas by Joly’s differential steam calorimeter – Regnault’s method – Dulong and Petit’s law – variation of specific heat and atomic heat with temperature.

	

	Unit:2
	Transmission of Heat
	17 hours

	Conduction: Co-efficient of thermal conductivity – Cylindrical flow of heat – Thermal conductivity of rubber – Lee’s disc method for bad conductors. Radiation: Black body – Wein’s displacement law – Raleigh-Jean’s law – Stefan’s law – Experimental Determination of Stefan’s constant – Mathematical derivation of Stefan’s law.

	

	Unit:3
	Kinetic Theory of Gases
	18 hours

	Maxwell’s law of distribution of molecular velocities – Experimental verification – equilibrium speed distribution of velocities. Mean free path – transport phenomena – diffusion – viscosity and thermal conduction of gases – Vander walls equation – relation between Vander Wall’s constant and critical constants.

	

	Unit:4
	Laws of Thermodynamics
	18 hours

	First law of thermodynamics – Isothermal and Adiabatic process – gas equation during an adiabatic process – Work done in adiabatic expansion of gas – Determination of γ by Clement and Desorme’s method – second law of thermodynamics – Carnot’s engine- Working – efficiency – Carnot’s refrigerator – Carnot’s Theorem.

	

	Unit:5
	Concept of Entropy
	18 hours

	Entropy – Change in entropy – Change in entropy in a reversible cycle – Principle of increase of entropy – temperature entropy diagram – Entropy of a perfect gas – Thermo dynamic variables – Maxwell’s thermodynamical relations – Applications: Joule Thomson effect – Temperature of inversion - Claussius and Clapeyron’s equation.




	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture hours
	90

	Text Book(s)

	1
	Thermal Physics, R. Murugesan, S.Chand&Co (2008).

	2
	Heat & Thermodynamics, Brijlal & N. Subramaniam, S.Chand&Co (2007)

	3
	Heat – M. Narayanamurthi and N. Nagaratnam, National Publishers.

	

	Reference Books

	1
	Heat and Thermodynamics – Zemansky and R.H. Dcltanann, TMH (2017)

	2
	Heat and Thermodynamics – D.S. Mathur, S. Chand & Co,	Edi (2002).

	3
	Heat and Thermodynamics – Agarwal, Singhal, Sathyaprakash, KedarNath Ramnath and Co. (2003).

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://www.askiitians.com/revision-notes/physics/heat-transfer/

	2
	https://www.askiitians.com/revision-notes/physics/kinetic-theory-of-gases/

	3
	https://www.askiitians.com/revision-notes/physics/heat-phenomena/

	4
	https://www.askiitians.com/revision-notes/physics/thermodynamics/

	

	Course Designed By: Dr. P. Sagunthala




	Mapping with Programme Outcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	M
	S
	S
	M
	S
	S
	M
	M
	M

	CO2
	S
	S
	S
	S
	M
	M
	M
	S
	M
	S

	CO3
	M
	S
	S
	S
	S
	S
	S
	S
	S
	S


[image: ]*S-Strong; M-Medium; L-Low

SEMESTER I & II
	Course code
	23P
	CORE PRACTICAL I
(Examination at the end of Second Semester)
	L
	T
	P
	C

	Core/Elective/SBS
	CORE PRACTICAL
	0
	0
	3
	4

	Pre-requisite
	Should have the fundamental knowledge of experimental Physics
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. develop the experimental skills in Mechanics and Properties of Matter
2. gain knowledge about the experiments based on Electricity and Magnetism
3. motivate the students to apply the experimental techniques in Optics and Sound.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	analyze the concepts of Viscosity, Surface Tension and Young’s Modulus of
different substances
	K4

	2
	explore the knowledge of Spectrometer and other Optical instruments
	K5

	3
	realize principles and applications of Potentiometer, Sonometer, Magnetometer and PN junction diode.
	K4

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	LIST OF EXPERIMENTS
(Any twelve experiments)
	84 Hours

	1. Acceleration due to gravity – Compound Pendulum 
2. Surface tension of a liquid – Drop Weight Method 
3. Viscosity by Capillary Flow Method 
4. Rigidity modulus – Static Torsion – Scale and Telescope 
5. Young’s Modulus – Non-uniform bending – Pin and Microscope 
6. Young’s Modulus – Uniform bending – Optic Lever 
7. Young’s Modulus – Cantilever – Dynamic Method 
8. Frequency of A.C. – Sonometer 
9. Frequency of Vibrator – Melde’s Strings 
10. Refractive index of solid prism – Spectrometer 
11. Determination of wavelength λ using grating – Minimum deviation method – Spectrometer 
12.  Determination of wavelength of LASER using diffraction grating 
13. Refractive index of prism using (i–d) curve – Spectrometer 
14.  Refractive index of liquid using hollow prism – Spectrometer 
15. Study of diffraction pattern using single slit and LASER source 
16.  Thickness of wire – Air Wedge Method 
17. Determination of thickness of thin wire using LASER diffraction 
18. Measurement of focal length of lens using LASER beam 
19. Verification of Malus law using Polarizer and Analyzer 
20. Thickness of slit using laser diffraction.
21. Low range voltmeter calibration – Potentiometer 
22. Low range ammeter calibration – Potentiometer 
23. Velocity of sound – Resonance Column Apparatus 
24. Moment of magnet – Tan C Position 
25. Characteristics of PN Junction Diode


	Contemporary Issues
	6 Hours

	Online workshop, Webinars on Experimental Physics

	

	Total Practical hours:	90




	Reference Books

	1
	A textbook of practical Physics, M.N.Srinivasan, S.Balasubramanian, R.Ranganathan, Sultan Chand&Sons(2017)

	2
	Practical Physics and Electronics, C.C.Ouseph, U.J.Rao, V.Vijayendran, S.Viswanathan Publishers(2007)

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/course.html/physics/experimental physics I, II and III

	2
	https://nptel.ac.in/courses/115/105/115105110/

	3
	https://www.youtube.com/playlist?list=PLuiPz6iU5SQ8-rZn_LgLofRX7n8z4tHYK

	

	Course Designed By: Dr U. Karunanithi




	Mapping with Programme Outcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	M
	M
	M
	S
	M
	L
	M
	S

	CO2
	S
	S
	S
	M
	M
	M
	L
	M
	S
	S

	CO3
	M
	M
	S
	S
	L
	M
	S
	S
	S
	M


*S-Strong; M-Medium; L-Low
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Third Semester



SEMESTER III
	Course code
	33A
	OPTICS AND PHOTONICS
	L
	T
	P
	C

	Core/Elective/SBS
	CORE PAPER III
	4
	0
	0
	4

	
Pre-requisite
	The students should acquire knowledge basic properties of light. They should be familiar with the behavior of light in different mediums.
	Syllabus Version
	
2023-24

	Course Objectives:

	The main objectives of this course are to:
1. Provide fundamental knowledge of geometrical and physical optics.
2. Introduce laser principles and basic photonics concepts.
3. Develop understanding of optical communication and imaging systems.
4. Enable students to understand applications of optics in science and technology.


	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	understand the principles of geometrical and wave optics
	K2

	2
	explain interference, diffraction and polarization
phenomena.
	K2

	3
	analyze basic laser systems and optical fibres.
	K4

	4
	evaluate optical imaging and photonic devices.
	K5

	5
	identify applications of optics
and photonics.
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 – Create

	

	Unit:1
	Geometrical Optics
	10 hours

	Aberrations in optical systems – Spherical aberration and chromatic aberration – Methods of minimizing aberrations – Dispersion of light through prism – Dispersive power of prism – Achromatism in prisms and lenses – Applications of geometrical optics in microscopes, telescopes, cameras and imaging systems

	

	Unit:2
	Interference and Diffraction
	12 hours

	Coherence and conditions for sustained interference - Interference in thin films –Newton’s rings – Michelson interferometer and applications – Fresnel and Fraunhofer diffraction – Diffraction at single slit and double slit – Diffraction grating – Resolving power, dispersive power of grating and Rayleigh criterion – Applications of interference and diffraction in spectroscopy and optical measurements.

	

	Unit:3
	Polarization and Imaging
	12 hours

	Double refraction – Production and analysis of plane, circular and elliptically polarized light – Optical activity – Laurent’s half shade polarimeter – Principles of optical imaging – Introduction to Fourier optics and spatial frequency concepts – Applications in imaging and optical analysis.

	

	Unit:4
	Lasers and Optical Fibers
	12 hours

	Double Refraction – Huygen’s explanation --Optic axis in the plane of incidence, inclined and perpendicular to the crystal surface – Production and Detection of Plane, Circularly and Elliptically Polarized light – Optical Activity – Fresnel’s explanation – Specific rotation – Half Shade Polarimeter.




	Unit:5
	Photonics and Applications
	12 hours

	CCD and CMOS image sensors – Structure, working principles and characteristics – Optical sensors and transducers – Principles of imaging systems and digital image formation – Introduction to nonlinear optics – Second harmonic generation and optical Kerr effect – Applications -fibre optic communication, environmental monitoring sensors, biomedical imaging techniques and industrial inspection systems.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars – webinars

	

	Total Lecture hours
	60

	Text Book(s)

	1
	A Textbook of Optics, Brijlal & Subramaniam, S. Chand Limited (2001)

	2
	Modern Physics, R Murugesan, S. Chand Publishing, 18th Edition (2017)

	3
	Optics and Spectroscopy – R. Murugesan and Kiruthiga Sivaprasath, S. Chand.

	4
	A Textbook of Optics – Brijlal and N. Subrahmanyam, S. Chand.

	5
	Optoelectronics and Fibre Optic Communication – S.C. Gupta, PHI Learning.

	6
	Lasers and Nonlinear Optics – B.B. Laud, New Age International Publishers.

	7
	Introduction to Fiber Optics – Ajoy Ghatak and K. Thyagarajan, Cambridge University Press

	

	Reference Books

	1
	Optics and Spectroscopy, R Murugesan, S. Chand Publishing, 5th Edition (2013)

	2
	Optoelectronics, Ajoy Kumar Ghatak, K. Thyagarajan, Cambridge University Press (1989).

	3
	Fundamentals of Photonics – Saleh and Teich, Wiley.

	4
	Photonics: Optical Electronics in Modern Communications – Amnon Yariv and Pochi Yeh.

	5
	Optics – Ajoy Ghatak, McGraw Hill.

	6
	Laser Fundamentals – William T. Silfvast, Cambridge University Press.

	7
	Nonlinear Optics – Robert W. Boyd, Academic Press.

	8
	Fundamentals of Photonics – Saleh and Teich, Wiley.

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/courses/117101054

	2
	https://swayam.gov.in

	3
	https://www.osapublishing.org

	4
	https://www.photonics.com

	5
	https://ocw.mit.edu

	6
	https://nptel.ac.in/courses/117101054

	

	Course Designed By: Dr. K. B. Rajesh & Dr.P.Peula Kumari
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SEMESTER III
	Course code
	4ZA
	SCIENTIFIC INSTRUMENTATION AND MEASUREMENT TECHNIQUES

	L
	T
	P
	C

	Core/Elective/SBS
	SKILL BASED SUBJECT
	3
	0
	0
	2

	Pre-requisite
	Students should possess basic knowledge of measurements, scientific instruments and their importance in laboratory and industrial applications.
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. To introduce the principles of scientific instrumentation and measurement techniques.
2. To develop understanding of sensors, transducers and data acquisition systems.
3. To provide knowledge on signal conditioning, digital instrumentation and computer-based measurements.
4. To enable students to understand automated and modern instrumentation systems used in science and industry

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	understand the principles of measurement systems and instrumentation techniques used in scientific and industrial applications. 
	K1

	2
	develop knowledge of sensors, transducers and electronic measuring instruments for physical measurements. 
	K2

	3
	familiarize students with data acquisition systems, computer-based measurements and modern instrumentation tools. 
	K3

	4
	introduce optical and laser-based instrumentation techniques used in precision measurements and automation.
	K4

	5
	understand the principles of measurement systems and instrumentation techniques used in scientific and industrial applications. 
	K5

	6
	develop knowledge of sensors, transducers and electronic measuring instruments for physical measurements. 
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Measurement Principles
	9 hours

	Measurement systems – Functional elements of measuring instruments – Classification of instruments. Static characteristics: accuracy, precision, sensitivity, linearity, resolution. Dynamic characteristics: response time, drift. Measurement errors: systematic and random errors – sources and reduction. Calibration and standards – Basic uncertainty analysis (concept level)..

	

	Unit:2
	Sensors and Transducers
	9 hours

	Sensors and transducers – classification – active and passive types. Resistive transducers: strain gauge, thermistor. Inductive transducers: LVDT – working and applications. Capacitive transducers – Piezoelectric transducers. Temperature sensors: thermocouple, RTD. Basic displacement and pressure sensors. Selection criteria: range, sensitivity, loading effects, environmental factors. Applications in scientific and industrial instrumentation

	

	Unit:3
	Electronic Measuring Instruments
	9 hours

	Overview of electronic measuring instruments. DVM/DMM: principle, measurement modes, specifications. DSO: block diagram, triggering, bandwidth, sampling rate, common applications. Signal and function generators – arbitrary waveform basics. Signal conditioning: instrumentation amplifier (concept), simple RC low‑pass and high‑pass filters. Noise reduction: shielding, grounding, averaging. Signal digitization: sampling concepts, Nyquist rate, aliasing (qualitative).

	Unit:4
	Optical and Laser Instrumentation

	9 hours

	Introduction to laser sources – characteristics – laser safety precautions and alignment techniques. Principles of laser interferometry – Michelson interferometer – displacement measurement. Optical encoders: construction and working. Fibre optic sensors – advantages and applications. Basics of Laser Doppler Velocimetry (LDV). Applications of laser instrumentation in precision measurements, industrial automation, alignment systems, and scientific research.

	

	Unit:5
	Modern Automated Instrumentation

	7 hours

	Microcontroller‑based instrumentation: Arduino fundamentals – interfacing common sensors (temperature, pressure, light). Automated measurement systems: triggering, timing, basic feedback and control loops. Software interfacing: introductory LabVIEW blocks – simple Python scripts for data acquisition and plotting (concept level). Data communication: sending data to local/cloud endpoints – basics of security and reliability. Applications: industrial automation, environmental monitoring, smart instrumentation.


	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars – webinars

	

	Total Lecture hours
	45

	Text Book(s)

	1
	Instrumentation Devices and Systems – C.S. Rangan, G.R. Sarma and V.S.V. Mani, 2nd Edition, Tata McGraw Hill, New Delhi (1983). 

	2
	Electronic Instrumentation – H.S. Kalsi, 3rd Edition, McGraw Hill Education, New Delhi (2010). 

	3
	Principles of Industrial Instrumentation – D. Patranabis, 3rd Edition, Tata McGraw Hill, New Delhi (2010). 

	4
	Sensors and Transducers – D. Patranabis, 2nd Edition, PHI Learning Pvt. Ltd., New Delhi (2013). 

	5
	A Course in Electrical and Electronic Measurements and Instrumentation – A.K. Sawhney, 19th Edition, Dhanpat Rai Publications, New Delhi (2015). 

	6
	Electronic Measurements and Instrumentation – Rajendra Prasad, 3rd Edition, Khanna Publishers, New Delhi (2017).

	

	Reference Books

	1
	Measurement Systems: Applications and Design – E.O. Doebelin, 5th Edition, McGraw Hill International, New York (2007). 

	2
	Transducers and Instrumentation – D.V.S. Murthy, 2nd Edition, Prentice Hall of India, New Delhi (2010). 

	3
	Mechanical and Industrial Measurements – R.K. Jain, 13th Edition, Khanna Publishers, New Delhi (2013). 

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	 NPTEL Course on Industrial Instrumentation
https://nptel.ac.in/courses/108105064 

	2
	SWAYAM Online Learning Platform
https://swayam.gov.in 

	3
	 Arduino Official Learning Resources
https://www.arduino.cc 

	4
	National Instruments – LabVIEW Tutorials
https://www.ni.com/labview 

	

	Course Designed By: Dr.K.B. Rajesh, Dr.V.A. Vijaya Geetha
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Fourth Semester


SEMESTER IV

	Course code
	43A
	ATOMIC PHYSICS AND SPECTROSCOPY
	L
	T
	P
	C

	Core/Elective/SBS
	CORE PAPER IV
	4
	0
	0
	4

	
Pre-requisite
	The students should have the awareness on the
structure of atoms, photoelectric effect and X rays
	Syllabus Version
	
2023-24

	Course Objectives:

	The main objectives of this course are to:
1. provide a detailed study of atom
2. learn the impact of magnetic fields on spectra
3. study the concept of photoelectric cells

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	analyze various types of spectrographs to study about positive rays
	K4

	2
	explain magneto optical properties of materials
	K5

	3
	find applications of photoelectrical cells and X Rays
	K3

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Positive Rays
	11 hours

	Positive rays – Discovery – Properties – Positive ray analysis – Thomson’s Parabola method – action of Electric and Magnetic fields – Determination of e/m – determination of mass – discovery of stable isotopes– Limitations – Dempster’s mass spectrograph –Aston’s mass spectrograph- mass defect and packing fraction – polarization of X –rays – scattering of X- rays (Thomson’s formula).

	

	Unit:2
	Structure of the Atom
	12 hours

	The Bohr atom model – Critical Potentials – Method of excitation of atoms – Experimental determination of critical potentials by Davison and Goucher’s method - Sommerfield’s relativistic model– Vector atom model – Quantum numbers associated with Vector atom model – coupling schemes (LS, JJ coupling) – Pauli’s exclusion principle – Periodic classification of elements.

	

	Unit:3
	Magneto Optical Properties of Spectrum
	12 hours

	Magnetic dipole moment due to orbital motion of the electron – Magnetic dipole moment due to spin – The Stern and Gerlach experiment – Optical spectra – Fine Structure of the sodium D line – Zeeman effect – Experiments – Lorentz classical theory – Expression for the Zeeman shift –
Larmor’s theorem – Quantum mechanical explanation of the normal Zeeman effect – Anomalous Zeeman effect – Paschen – Back effect – Stark effect.

	

	Unit:4
	Photoelectric Effect
	11 hours

	Introduction – Richardson and Compton experiment – Relation between Photoelectric current and retarding potentials – Relation between velocity of Photoelectrons and the frequency of light – Laws of Photoelectric emission – Failure of electromagnetic theory – Einstein’s Photoelectric
equation – Experimental verification – Millikan’s Experiments – Photoelectric cells – Photo emissive cell – Photo Voltaic cell – Photoconductive cell – Applications of Photoelectric cells.

	




	Unit:5
	X-Ray Spectra
	12 hours

	X-ray – Coolidge tube – Properties – X-ray Spectra – Continuous and characteristics X-ray spectrum – Mosley’s law (Statement, Explanation and Importance) – Compton effect – Expression for change of wavelength - X-ray diffraction-Bragg’s law- Bragg’s spectrometer- Powder crystal
method – Quantum theory: The distribution of energy in the spectrum of a black body – its results - Planck’s hypothesis – derivation of Planck’s law of radiation.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture hours
	60

	Text Book(s)

	1
	Modern Physics, Murugesan R. and Kiruthiga Sivaprasath. S. Chand and Company, 18th edition (2016).

	

	Reference Books

	1
	Modern Physics, Sehgal D.L. Chopra K.L. and Sehgal N.K. Sultan Chand & Sons, 9th edition, (2004)

	2
	Atomic Physics, Rajam J B, S. Chand and Company Ltd, New Delhi, 20th edition (2009).

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://www.askiitians.com/revision-notes/physics/atomic-physics/

	2
	https://nptel.ac.in/courses/115/101/115101003/

	3
	https://www2.physics.ox.ac.uk/sites/default/files/2011-10-19/atomic_physics_lectures_1_8_09_pdf_pdf_18283.pdf

	

	Course Designed By: Dr. N. Sasi
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SEMESTER III & IV
	Course code
	43P
	CORE PRACTICAL II
(Examination at the end of Fourth Semester)
	L
	T
	P
	C

	Core/Elective/SBS
	CORE PRACTICAL
	0
	0
	2
	3

	Pre-requisite
	Should have the fundamental knowledge of Physics
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
4. develop the experimental skills in Mechanics and Properties of Matter
5. gain knowledge about the experiments based on Electricity and Magnetism
6. motivate the students to apply the experimental techniques in Optics.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	apply the concepts of Specific heat capacity and Young’s Modulus of different
substances
	K3

	2
	acquire the knowledge of Physical optics using Spectrometer
	K4

	3
	evaluate principles and applications of Potentiometer, Magnetometer and BG.
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	LIST OF EXPERIMENTS
(Any twelve experiments)
	56 hours

	1. Rigidity Modulus – Torsional Pendulum – With & Without symmetrical masses
2. Specific heat capacity – Newton’s Law of cooling – Spherical Calorimeter
3. Determination of wavelength λ - Grating – Normal Incidence - Spectrometer
4. Refractive index of Prism - (i – i’) curve - Spectrometer
5. Determination of Cauchy’s constants - Spectrometer
6. Dispersive Power of Prism - Spectrometer
7. Refractive index of a lens - Newton’s rings
8. Comparison of magnetic moments – Deflection magnetometer – Tan A position
9. Magnetic field intensity - Field along the axis of a circular coil
10. Young’s Modulus – Cantilever – Depression – Pin and Microscope
11. Young’s Modulus – Koenig’s Method – Non-Uniform bending
12. Young’s Modulus – Koenig’s Method – Uniform bending
13. Specific resistance of a wire - Potentiometer
14. EMF of a thermocouple - Potentiometer
15. Calibration High range voltmeter - Potentiometer
16. Temperature Coefficient of Resistance - Thermistor - Carey Foster’s Bridge
17. Characteristics of Zener diode
18. Figure of Merit – Charge sensitivity - Ballistic Galvanometer
19. Comparison of Mutual Inductance - BG
20. Determination of High Resistance by leakage- BG
21.  Determination of Brewster angle using LASER source 
22. Study of polarization using Quarter Wave Plate and Half Wave Plate 
23. Numerical aperture determination of optical fibre 
24. Optical fibre attenuation measurement 
25. LASER to optical fibre coupling and transmission study

	

	Contemporary Issues
	4 hours

	Online workshop, Webinars on Experimental Physics

	

	Total Practical Hours:
	60




	Reference Books

	1
	Textbook of Practical Physics, M.N. Srinivasan, S. Balasubramanian and R. Ranganathan, Sultan Chand & Sons (2017). 

	2
	Practical Physics and Electronics, C.C. Ouseph, U.J. Rao and V. Vijayendran, S. Viswanathan Publishers (2007). 

	3
	B.Sc. Practical Physics, C.L. Arora, S. Chand & Company Ltd. (2014).

	4
	Textbook of Practical Physics, M.N. Srinivasan, S. Balasubramanian and R. Ranganathan, Sultan Chand & Sons (2017). 

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	NPTEL – Experimental Physics
https://nptel.ac.in/courses/115105110 

	2
	NPTEL – Optics and Photonics
https://nptel.ac.in/courses/117101054 

	3
	 NPTEL – Optical Communication
https://nptel.ac.in/courses/117101053 

	4
	SWAYAM Portal
https://swayam.gov.in 

	5
	MIT OpenCourseWare – Optics Laboratory
https://ocw.mit.edu 

	6
	HyperPhysics – Optics and Polarization
http://hyperphysics.phy-astr.gsu.edu 

	7
	The Optical Society (Optica) Learning Resources
https://www.optica.org 

	8
	Photonics Media
https://www.photonics.com 

	9
	Fiber Optic Association Tutorials
https://www.thefoa.org 

	10
	 RP Photonics Encyclopedia
https://www.rp-photonics.com

	11
	NPTEL – Experimental Physics
https://nptel.ac.in/courses/115105110 

	12
	NPTEL – Optics and Photonics
https://nptel.ac.in/courses/117101054 

	13
	NPTEL – Optical Communication
https://nptel.ac.in/courses/117101053 

	14
	SWAYAM Portal
https://swayam.gov.in 

	15
	 MIT OpenCourseWare – Optics Laboratory
https://ocw.mit.edu 

	Mapping with Programme Outcomes
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SEMESTER IV
	Course code
	3ZB
	SCIENTIFIC PROGRAMMING FOR PHYSICISTS
	L
	T
	P
	C

	Core/Elective/SBS
	SKILL BASED SUBJECT
	3
	0
	0
	3

	Pre-requisite:
	Students should possess basic knowledge in Mathematics and Physics
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. Introduce programming concepts using Python for scientific applications.
2. Develop problem-solving skills through computational methods in Physics.
3. Familiarize students with numerical techniques and scientific visualization.
4. Enable students to apply programming tools for basic data analysis and simulations.

	

	Expected Course Outcomes:

	On the successful completion of the course, students will be able to:

	1
	understand basic Python constructs and scientific libraries (NumPy/Matplotlib)
	K2

	2
	apply standard numerical methods to simple physics and mathematics problems. 

	K3

	3
	 analyse physical systems using computational and graphical techniques.

	K4

	4
	perform basic statistical data analysis and generate scientific plots.

	K4

	5
	develop and validate simple computational models for Physics applications

	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 – Create

	

	Unit:1
	Python Fundamentals
	8 hours

	Python setup using Anaconda and Jupyter Notebook – Variables and data types – Operators and expressions – Conditional statements – Loops – Functions – Lists and tuples – Introduction to NumPy arrays – Basic file input/output using text and CSV files. Applications: Unit conversions, vector operations, simple kinematics problems with constant acceleration.

	

	Unit:2
	Scientific Python Tools

	8 hours

	NumPy arrays and array slicing – Basic linear algebra operations (dot product, matrix multiplication) – Scientific plotting using Matplotlib: line plots, scatter plots, labels, legends, subplots – Saving figures – Importing and exporting CSV data. Applications: Simple harmonic motion time series, projectile trajectory plotting, simple wave visualization.

	

	Unit:3
	Numerical Methods

	9 hours

	Errors in numerical computation: round-off and truncation errors – Root finding methods: Bisection and Newton–Raphson methods – Numerical differentiation using forward and central difference methods – Numerical integration using Trapezoidal method and overview of Simpson’s 1/3 rule – Least squares linear fitting – Concept of interpolation with simple demonstration. Applications: Finding roots of transcendental equations – Curve fitting for cooling data and I–V characteristics.


	

	Unit:4
	Computational Physics

	10 hours

	Random number generation – Introduction to Monte Carlo method (area/π estimation, sampling) Fourier series overview and discrete Fourier transform using NumPy FFT – Introduction to differential equations – Euler method for ordinary differential equations. Applications: Random walk simulation – Radioactive decay (stochastic vs analytic) – Population growth (logistic) – Motion under gravity with simple drag.



	Unit:5
	Data Analysis and Visualization
	8hours

	Measurement uncertainty – Mean, standard deviation and standard error – Correlation and regression – Linear regression with residual analysis – Scientific figure standards: axes, scales, error bars and annotations – Basics of grayscale image representation as two-dimensional arrays. Applications:
Analysis of experimental datasets – Spectroscopy-style peak visualization and analysis.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars – webinars

	

	Total Lecture hours
	60

	Text Book(s)

	1
	Python Programming – Reema Thareja, Oxford University Press. 

	2
	Programming in Python – E. Balagurusamy, McGraw Hill Education. 

	3
	Numerical Methods – P. Kandasamy, K. Thilagavathy and K. Gunavathi, S. Chand. 

	4
	 Programming with Python – Gowrishankar S. and Veena A., McGraw Hill Education. 

	5
	Core Python Programming – Dr. R. Nageswara Rao, Dreamtech Press. 

	6
	Introduction to Python Programming – Dr. T.R. Padmanabhan, Springer India. 

	7
	Computational Physics using Python – Suresh Chandra, Narosa Publishing House.

	

	Reference Books

	1
	Computational Physics – Nicholas J. Giordano and Hisao Nakanishi, Pearson Education. 

	2
	Introduction to Computational Physics – Tao Pang, Cambridge University Press. 

	3
	Computational Physics: Problem Solving with Python – Rubin H. Landau, Manuel J. Páez and Cristian C. Bordeianu, Wiley-VCH. 

	4
	Numerical Methods for Scientists and Engineers – H.M. Antia, Birkhäuser India. 

	5
	 Scientific Computing with Python – Claus Führer, Jan Erik Solem and Olivier Verdier, Packt Publishing. 

	6
	Python for Data Analysis – Wes McKinney, O’Reilly Media. 

	7
	Computational Physics – Suresh Chandra, Narosa Publishing House. 

	8
	Numerical Methods in Engineering and Science – B.S. Grewal, Khanna Publishers.

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/courses/115106121

	2
	https://nptel.ac.in/courses/117106113

	3
	https://swayam.gov.in

	4
	https://numpy.org

	5
	https://matplotlib.org

	6
	https://scipy.org

	

	Course Designed By: Dr. K. B. Rajesh & Dr.R.Balan
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Fifth Semester



SEMESTER V
	Course code
	53A
	MATHEMATICAL PHYSICS
	L
	T
	P
	C

	Core/Elective/SBS
	CORE PAPER V
	4
	0
	0
	4

	Pre-requisite
	Should have the basic knowledge of Mathematics
and Mechanics
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. enable the students to acquire the problem-solving ability
2. apply the equations for the situation of different physical problems.
3. motivate the students to apply the mathematical principles in their day–to–day life.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	derive Lagrange’s and Hamilton’s equations
	K2

	2
	apply Lagrange’s and Hamilton’s equations to physical problems
	K3

	3
	analyze gamma and beta functions and their applications
	K3

	4
	solve problems on Matrices and apply them to relevant problems
	K4

	5
	apply Stoke’s and Gauss theorems to suitable physical problems
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Classical Mechanics - I
	12 -- hours

	Constraints and Degrees of Freedom – Generalized coordinates – Generalized displacement – Velocity – Acceleration – Momentum – Force – Potential Energy – D’Alembert’s Principle – Lagrangian equation from D’Alembert’s principle – Application of Lagrange’s equation of motion to Linear Harmonic Oscillator, Simple Pendulum and Compound Pendulum.

	

	Unit:2
	Classical Mechanics – II
	12 hours

	Phase Space – Hamiltonian function – Hamiltonian Principle – Hamilton’s canonical equations of motion- Physical significance of H – Applications of Hamiltonian equations of motion to Simple Pendulum, Compound Pendulum and Linear Harmonic Oscillator.

	

	Unit:3
	Special Functions
	12 hours

	Definition – The Beta function – Gamma function – Evaluation of Beta function – Other forms of Beta function – Evaluation of Gamma function – Other forms of Gamma function – Relation between Beta and Gamma functions – Problems.

	

	Unit:4
	Matrices
	10 hours

	Introduction – special types of Matrices – Transpose of a Matrix – The Conjugate of a Matrix – Conjugate Transpose of a Matrix – Symmetric and Anti-symmetric – Hermitian and skew Hermitian – Orthogonal and Unitary Matrices – Properties – Characteristic equation – Roots and characteristic vector – Diagonalization of matrices – Cayley–Hamilton theorem –Problems

	Unit:5
	Vector Calculus
	12 hours

	∇ Operator – Divergence – Second derivative of Vector functions or fields – The Laplacian Operator
· Curl of a Vector – Line Integral – Line Integral of a Vector field around an infinitesimal rectangle
· Curl of Conservative field – Surface Integral – Volume Integral (without problem) – Gauss’s Divergence theorem and it’s proof - Simple problems – Stoke’s theorem and its proof - Simple problems.




	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture Hours
	60

	Text Book(s)

	1
	Mathematical Physics, B.D. Gupta-Vikas Publishing House, 4th Edition (2006)

	2
	Classical Mechanics, S.L.Gupta, V. Kumar&H.V.Sharma, PragatiPrakashan (2017)

	

	Reference Books

	1
	Mathematical Physics, Sathya Prakash, Sultan Chand, 6th edition (2014)

	2
	Mathematical Physics Rajput, Pragathi Prakasan Pub., (2017)

	3
	Mathematical Physics, H.K. Dass, S. Chand & Co., Eighth edition (2018)

	4
	Classical Mechanics, J.C.Upadhyaya, Himalaya Publishing House(2012)

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/course.html/Physics/Introduction to classical mechanics

	2
	https://nptel.ac.in/course.html/Physics/Integrals and vector calculus

	3
	https://nptel.ac.in/course.html/Physics/Matrix analysis and with applications

	

	Course Designed By: Dr. U. Karunanithi
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SEMESTER V
	Course code
	53B
	ELECTRONICS
	L
	T
	P
	C

	Core/Elective/SBS
	CORE PAPER VI
	4
	0
	0
	4

	Pre-requisite
	Should have the basic knowledge of
Semiconducting devices
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. acquire knowledge and apply it to various electronic instruments.
2. gain knowledge about the development of electronic instruments.
3. motivate the students to apply the principles of electronics in their day-to-day life.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	differentiate between different types of amplifiers and their applications
	K2

	2
	design different types of oscillators
	K3

	3
	apply switching ideas to various devices
	K3

	4
	analyzing the power electronic devices and their uses
	K4

	5
	design operational amplifier circuits and to analyze their properties
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 – Create;

	

	Unit:1
	Amplifiers
	12 hours

	Voltage and power amplifiers: Classification of amplifiers – Transistor amplifiers in cascade– Power amplifiers – Class A power amplifier – Push Pull connection – push-pull class B Power amplifier – Characteristics of an amplifier. Feedback amplifiers: feedback and related terms- block diagram of a feedback amplifier- Transfer gain of an amplifier with feedback- Emitter
follower circuit.

	

	Unit:2
	Oscillators
	11 hours

	Introduction - Types of oscillators - Fundamental principle of oscillator - Concept of feedback oscillator
-Tuned collector oscillator - Analysis - Hartley oscillators – Analysis – Colpitt’s oscillator – Analysis - Phase shift oscillator-Analysis - Wien bridge oscillator - Analysis - Crystal oscillator –
Analysis.

	

	Unit:3
	Solid state switching circuits
	12 hours

	Introduction - switching circuit- electronic switches - important terms - switching action of a transistor – multivibrators – types of multivibrators –transistor astable multivibrator – transistor monostable multivibrator - Differentiating circuit - Integrating circuit - Clipping circuits –
Clamping Circuits - basic idea of a clamper- Positive clamper – negative clamper.

	

	Unit:4
	Power Electronics
	12 hours

	Introduction - power electronics - The Triac – Construction - Operations – Characteristics - Applications. The Diac – Operations – Applications of Diac – Lamp dimmer – heat controller. Unijunction transistor – Construction – Operations - equivalent circuit of UJT –Characteristics of UJT
- advantages of UJT – applications of UJT – UJT relaxations Oscillator - UJT over voltage detector.

	



	Unit:5
	Operational Amplifier
	11 hours

	Differential amplifier – Basic circuit – Operation – CMRR -Operational amplifier – Characteristics
– Circuit symbol - Frequency response - Slew rate – Applications - Inverting amplifier - Non inverting amplifier - Adder - Subtractor - Integrator- Differentiator.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture hours
	60

	Text Book(s)

	1
	Foundations of Electronics, D Chattopadhyaya & P C Rakshit, New Age International
Publishers, Second Edition (2005)

	2
	Principles of Electronics, V K Mehta, Rohit Mehta, S. Chand Company, Eleventh revised Edition (2015)

	

	Reference Books

	1
	A textbook of Applied Electronics, R S Sedha, S. Chand Company, First Edition (2010)

	2
	Integrated Electronics, Jacob Millman and Christos C. Halkias, Tata McGraw Hill Publishing Company, Second edition (2015)

	3
	Electronic devices and Circuits, S. Salivahanan and N. Sureshkumar, Tata McGraw Hill Publishing Company, Fourth edition (2016)

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/course.html/Electronics/Basic electrnics

	2
	https://www.askiitians.com/revision-notes/physics/solid-and-electronic-device/

	3
	https://nptel.ac.in/course.html/electronics/operational amplifier
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SEMESTER V
	Course code
	53C
	SOLID STATE PHYSICS
	L
	T
	P
	C

	Core/Elective/SBS
	CORE PAPER VII
	4
	0
	0
	4

	Pre-requisite
	The students should know the fundamentals on kinds of bonds and classification of solids
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. learn about the crystal structure and properties of solids.
2. know about bond theory and optical properties of solids.
3. gain knowledge on magnetic, electric and dielectric materials and their application.
4. understand the superconducting process for the fabrication of new devices.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	choose the right material for a given application based on Fermi level concept
	K3

	2
	analyze the magnetic materials for utilization in varied fields.
	K4

	3
	design new components or devices using dielectrics and superconductors.
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Crystallography
	12 hours

	Distinction between crystalline and amorphous solids – Different features of the crystal – Crystal lattice – Basis – Crystal structure – Unit cell – Number of lattice points per unit cell- Bravais lattices – Miller indices – Elements of Symmetry – Structure of KCl and NaCl crystal – Atomic Packing – Atomic radius –-Lattice constant and density- Crystal structure (sc; hcp; fcc; bcc.)

	

	Unit:2
	Bond Theory of Solids
	10 hours

	Classification of solids – Basics of Bond theory – Optical properties of solids – Specific heat capacity of solids – Dulong and Pettit’s law – Einstein’s theory of specific heat of solids – Fermi levels.

	

	Unit:3
	Magnetic Properties of Materials
	12 hours

	Introduction – Langevin’s theory of diamagnetism –Langevin’s theory of Paramagnetism – Ferromagnetism – Weiss theory of Ferromagnetism –Nuclear magnetic resonance – Ferroelectricity – Ferroelectric crystals – Quantum theory of paramagnetism – Cooling by adiabatic demagnetization of a paramagnetic salt.

	

	Unit:4
	Free Electron Theory
	12 hours

	Free electron theory – Drude Lorentz theory – Explanation of Ohm’s law – Electrical conductivity – Thermal conductivity – Wide-Mann and Franz ratio – Sommerfield model – Schotcky effect – Hall
effect – Hall voltage and Hall coefficient – Mobility and Hall angle – Importance of Hall effect – Experimental determination of Hall coefficient.

	

	Unit:5
	Dielectrics and Super Conductivity
	12 hours

	Dielectrics- Dielectric constant and displacement vector- Clausius Mossotti relation- Atomic or molecular polarizability – Types of polarizability -Superconductivity – Phenomena – magnetic properties – Superconductor – Meissner effect – Experimental facts – Isotopes effect – Thermodynamic effect.




	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture hours
	60

	Text Book(s)

	1
	Solid State Physics Gupta and Kumar, K. Nath & Co. (2018)

	2
	Modern Physics R Murugesan , S Chand Publishing; Eighteenth edition (2016)

	

	Reference Books

	1
	Introduction to Solid State Physics Charles Kittel, Wiley (2019)

	2
	Solid State Physics A J Dekker,
	Macmillan (2011)
	

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://youtu.be/RImqF8z91fU

	2
	https://nptel.ac.in/courses/115/105/115105099/	

	

	Course Designed By: Mr. J.William Charles
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SEMESTER V
	Course code
	53D
	ELECTRICITY AND MAGNETISM
	L
	T
	P
	C

	Core/Elective/SBS
	CORE PAPER VIII
	4
	0
	0
	4

	Pre-requisite
	The students are supposed to have the basic knowledge of electricity and magnetism
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. make the students familiar with the laws of electricity and magnetism and their verifications
2. understand the properties of electric and magnetic materials
3. acquire experimental skills to construct technically useful devices.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	define and derive the laws of electricity and magnetism
	K2

	2
	update the knowledge of properties and magnetism
	K3

	3
	expertise the skills to manufacture devices
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Gauss Theorem and its Applications
	12 hours

	Gauss theorem – applications of Gauss theorem: Electric intensity at a point due to a charged sphere – Electric intensity at a point near an infinite charged conductor - Electric intensity at a point between two parallel plane charged conductors - Electric intensity at a point outside two parallel plane charged conductors - Energy stored per unit volume of an electric field. Capacitors: Introduction – principle of a capacitor – capacitance of a spherical capacitor – outer sphere earthed – inner sphere earthed – cylindrical capacitor – capacity of a parallel plate
capacitor – effect of a dielectric – capacitors in series and parallel – Guard-Ring condenser – mica capacitor – uses of capacitors.

	

	Unit:2
	Magnetic Properties of Materials
	12 hours

	Electron theory of magnetism; dia, para, ferromagnetism and their properties magnetic field B; magnetization M; magnetic field intensity H; magnetic susceptibility and magnetic permeability; magnetic materials and magnetization; magnetic hysteresis – area of the hysterisis loop; determination of susceptibility: Guoy’s method – magnetic circuits –comparison of electrical
circuit with magnetic circuit.

	

	Unit:3
	Thermo Electricity
	11 hours

	Seebeck effect – Laws of thermo e.m.f – Peltier effect; Peltier Co- efficient – determination of Peltier co-efficient – thermodynamical consideration of Peltier effect – Thomson effect – Thomson Coefficient – e.m.f generated in a thermocouple taking both Peltier effect and Thomson effect in the metals – Thermoelectric power – Application of thermodynamics to
Thermocouple – Thermoelectric diagrams and their uses.

	

	Unit:4
	Helmholtz Equation of Varying Current
	11 hours

	Growth and decay of current in an inductive – resistive circuit – charging and discharging of a capacitor through a resistance – growth of charge in a circuit with inductance, capacitance and resistance (LCR) - torque on a current loop in a magnetic field – Theory of Ballistic Galvanometer – correction for damping – current and voltage sensitivities.

	




	Unit:5
	Dynamics of Charged Particles
	12 hours

	Motion of a charged particle in a uniform electric field – longitudinal – transverse – motion of charged particle in alternating electric field – motion of charged particle in uniform constant magnetic field – Motion of charged particle in crossed electric and magnetic field. Electromagnetic Induction: A conducting rod moving through a uniform magnetic field – inductance in series – inductance in parallel – self-inductance of co-axial cylinders – self-
inductance of toroidal coil of rectangular cross-section – self -inductance of toroidal coil of circular cross section.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture hours
	60

	Text Book(s)

	1
	Electricity and Magnetism, Brijlal and Subramaniam, Educational and University Publishers (1984)

	2
	Electricity and Magnetism, R. Murugesan, S.Chand&Co (2017)

	

	Reference Books

	1
	Electricity and Magnetism, D.N. Vasudeva, S.Chand&Co, twelfth edition (2007)

	2
	Electricity and Magnetism, Nagarathanam and Lakshminarayanan,

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://www.askiitians.com/revision-notes/physics/current-electricity.html

	2
	https://www.askiitians.com/revision-notes/physics/electromagnetic-induction-and-alternating-current/

	

	Course Designed By: Dr. P. Sagunthala and Dr. K.A.Vijayalakshmi
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SEMESTER V
	Course code
	5ZC
	SEMICONDUCTOR PHYSICS AND FABRICATION
	L
	T
	P
	C

	Core/Elective/SBS
	SKILL BASED SUBJECT
	3
	0
	0
	3

	Pre-requisite
	Students should possess basic knowledge of Solid-State Physics and Electronics.

	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. Introduce the fundamental concepts of semiconductor physics.
2. Provide knowledge on semiconductor devices and fabrication techniques.
3. Develop understanding of modern semiconductor materials and nanofabrication methods.
4. Enable students to understand industrial applications of semiconductor technology.


	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	understand the electronic properties of semiconductors.
	K2

	2
	explain the operation of semiconductor devices.
	K3

	3
	analyze semiconductor fabrication processes.
	K4

	4
	evaluate modern semiconductor materials and devices
	K5

	6
	identify industrial and technological applications of
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	                      Semiconductor Fundamentals

	7 hours

	Energy bands – intrinsic and extrinsic semiconductors – carrier concentration (qualitative) – drift and diffusion – PN junction characteristics – Zener diode as voltage regulator – rectifiers (half‑wave, full‑wave) – filters (concept only).

	

	Unit:2
	Semiconductor Devices 

	9 hours

	BJT: structure, operation, CE characteristics, applications. MOSFET: enhancement & depletion modes, transfer characteristics, switching applications. Power devices: SCR, TRIAC, DIAC – basic operation and uses in control circuits.

	

	Unit:3
	Semiconductor Fabrication Basics
	9 hours

	Wafer preparation – crystal growth (Czochralski method) – wafer cleaning. Oxidation: dry & wet oxidation. Lithography: photoresist coating, exposure, development, etching. Doping: diffusion (concept), ion implantation (advantages). Thin film deposition: PVD (evaporation, sputtering), CVD (basics). Packaging: wire bonding, encapsulation (overview)

	

	Unit:4
	Sensors & Optoelectronic Devices
	9 hours

	Sensors: temperature (RTD, thermistor), LDR, photodiode, Hall sensor, gas sensors. Optoelectronic devices: LED, laser diode, phototransistor – characteristics & applications. Solar cell: photovoltaic effect, I‑V characteristics, efficiency factors.

	

	Unit:5
	Applications and Emerging Concept

	9 hours

	IC fabrication steps (overview) – CMOS basics – interconnects (Al, Cu) – MEMS basics – introduction to nanomaterials in semiconductor devices – introduction to quantum dots, nanowires, graphene, and other nanomaterials. - Applications in Modern Technology- Communication: High‑speed transceivers, optoelectronic devices. Computing: Processors, memory devices, logic circuits. Renewable Energy: Solar cells, energy‑efficient power electronics, semiconductor sensors in smart grids



	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars – webinars

	

	Total Lecture hours
	45



	Text Book(s)

	1
	Semiconductor Devices: Physics and Technology, S. M. Sze and Ming‑Kwei Lee, 3rd Edition, Wiley (2012).

	2
	Microelectronic Circuits, Adel S. Sedra and Kenneth C. Smith, 7th Edition, Oxford University Press (2015).

	3
	Introduction to Microfabrication, Sami Franssila, 2nd Edition, Wiley (2010).

	4
	Semiconductor Devices, J. Millman and C. Halkias, Tata McGraw‑Hill (Indian Edition).

	5
	Solid State Electronic Devices, Ben G. Streetman and Sanjay Banerjee, 7th Edition, Pearson 

	

	Reference Books

	1
	Semiconductor Devices and Circuits, U. A. Bakshi & A. P. Godse, Technical Publications 

	2
	Nanoscience and Nanotechnology, M. S. Ramachandra Rao & Shubra Singh, Wiley India 

	3
	Optoelectronics: Theory and Practice, A. K. Ghatak & K. Thyagarajan, McGraw

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	NPTEL – Semiconductor Device Physics
 https://nptel.ac.in/courses/117/106/117106091

	2
	NPTEL – Micro and Nano Fabrication 
https://nptel.ac.in/courses/117/105/117105082 

	3
	MIT OpenCourseWare – Microfabrication Techniques https://ocw.mit.edu/courses/microfabrication 

	4
	Coursera – Nanotechnology and Semiconductor Devices https://www.coursera.org/learn/nanotechnology 

	5
	YouTube – Semiconductor Devices (Tutorial Series) https://www.youtube.com/results?search_query=semiconductor+devices+tutorial 

	

	Course Designed By: Dr.K.B.Rajesh & DDr.A.Balamurugan
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Sixth Semester



SEMESTER – VI

	Course code
	63A
	QUANTUM MECHANICS AND RELATIVITY
	L
	T
	P
	C

	Core/Elective/SBS
	CORE PAPER IX
	6
	0
	0
	4

	Pre-requisite
	The students are expected to have a knowledge of particle nature and wave nature of matter
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. understand the wave property of matter
2. acquire knowledge of uncertainity principle and its applications
3. apply the concept of relativity to solve various physical problems

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	acquire the knowledge of wave nature of matter and its experimental verification
	K2

	2
	understand Heisenberg uncertainity principle and apply it to verify problems in atomic and nuclear Physics
	K3

	3
	Identify the reason behind various physical problems using relativity and solve
them
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Wave Properties of Matter
	17 hours

	Introduction – de Broglie wavelength – Phase velocity – Expression for Phase velocity – Group velocity – Analytical treatment – Expression for group velocity – Relation between group velocity (vg) and phase velocity (vp) – Velocity of de Broglie wave – (i)Phase velocity (vp) – (ii)Group velocity (vg). Verification of de Broglie relation – Davisson and Germer’s experiments – G P
Thomson’s experiment.

	

	Unit:2
	Uncertainty Principle
	17 hours

	Introduction – Uncertainty Principle – Elementary proof between – Displacement and Momentum – Energy and Time – Physical Significance of Heisenberg’s Uncertainty Principle – Illustration – Diffraction of electrons through a slit – Gamma ray microscope thought experiment
– Applications – Non-existence of free electrons in the nucleus – Size and Energy in the ground state of Hydrogen atom.

	

	Unit:3
	Schrödinger’s Wave Equation
	18 hours

	Introduction – Wave function for a free particle – Schrödinger’s one-dimensional wave equation – Time-dependent and Time independent – Limitations of wave function – Normalization of wave function – Operators – Eigen function – Eigen Value – Eigen equation – Operator for Momentum,
Kinetic Energy and Total Energy – Postulates of Quantum Mechanics – Orthogonality of Energy Eigen function – Proof – Ehrenfest’s theorem – Statement and proof.

	

	Unit:4
	Spherical Symmetrical systems
	18 hours

	Three dimensional Schrödinger’s wave equation –Hydrogen atom – Wave equation for the Motion of an electron – Separation of variables – Azimuthal wave equation and its solution – Radial wave equation and its solutions – Polar wave equation and its solution – Ground size of the Hydrogen atom.

	




	Unit:5
	Relativity
	18 hours

	Galilean Transformation equation – Ether Hypothesis – Michelson-Morley experiment – Explanation of the Negative results – special theory of Relativity – Lorentz transformation equation – Length contraction – Time dilation – Addition of Velocities – Variation of Mass with velocity – Mass energy equivalence.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture hours
	90

	Text Book(s)

	1
	Elements of Quantum Mechanics, Kamal Singh, S.P Singh, S. Chand & Co. (2005)

	2
	Quantum Mechanics, S.P Singh, M. K Bagde, S. Chand & Co., second edition (2004).

	3
	Modern Physics, R Murugesan, S .Chand & Co. (2016)

	

	Reference Books

	1
	Quantum Mechanics, Sathya Prakash, C.K.Singh, Kedar Nath Ram Nath&Co.(1997)

	2
	Quantum Mechanics, Schiff, Tata McGraw-Hill, second edition, (1968).

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://www.youtube.com/playlist?list=PLbMVogVj5nJTDMhThY9xu2Tvg0u1RPuxO

	2
	https://medium.com/predict/what-is-quantum-mechanics-what-is-theory-of-relativity-fdbe87eb9c79

	3
	https://www.askiitians.com/revision-notes/physics/special-theory-of-relativity/

	

	Course Designed By: Dr P. Sagunthala
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SEMESTER VI
	Course code
	63B
	NUCLEAR PHYSICS
	L
	T
	P
	C

	Core/Elective/SBS
	CORE PAPER X
	6
	0
	0
	4

	
Pre-requisite
	The students should have knowledge of the basic constituents of atoms. They should be familiar with the structure of atoms and nucleus.
	Syllabus Version
	
2023-24

	Course Objectives:

	The main objectives of this course are to:
1. acquire the knowledge to understand about nucleus and nucleus structure.
2. familiarize with different types of radiation detectors and particle accelerators
3. study the radioactivity phenomenon of nucleus
4. motivate the students to analyze the energy released by the nucleus during the fission and fusion process
5. acquire the basic knowledge of cosmic rays and elementary particles.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	understand the General properties of Nucleus
	K2

	2
	analyze the construction and working of radiation detectors
	K4

	3
	device instruments utilizing the behavior of nuclear particles
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 – Create

	

	Unit:1
	Introduction to the Nucleus
	16 hours

	General properties of Nucleus (Size, Mass, Density, Charge, Spin, Angular momentum, Magnetic dipole moment) – Binding energy – BE/A and stability of Nucleus – Packing fraction – Nuclear stability – Nuclear forces – Definition – Properties – Meson theory – Model of Nuclear Structure – The Liquid Drop model – Semi-Empirical mass formula – The Shell model – Evidence for Shell
model –The collective model.

	

	Unit:2
	Detector and Particle Accelerators
	18 hours

	Interaction between the energetic particles and matter – Heavy charged particles – Electrons – Gamma ray-Ionization chamber – Solid State detector – GM counter – Wilson Cloud chamber –
Nuclear emission – Linear accelerators – Cyclotron – Betatron.

	

	Unit:3
	Radioactivity
	18 hours

	Natural Radioactivity – Alpha, Beta and Gamma rays – Properties – Determination of e/m of Alpha particle – Determination of Charge of Alpha particle – Determination of e/m of Beta particle – determination of Wavelength of Gamma rays (Dumond Spectrometer) – Origin of Gamma rays – Laws of Radioactivity – Soddy-Fajan’s displacement law – Law of Radioactive disintegration – Half life period – Mean life period (Definitions, Expression) – Units of Radioactivity – Artificial Radioactivity – Preparation of radio elements – Application of radio isotopes.

	

	Unit:4
	Nuclear Fission and Fusion Reactions
	18 hours

	Nuclear fission – Energy released in Fission – Bohr and Wheeler’s theory of Nuclear fission – Chain reaction – Multiplication factor – Critical size – Natural Uranium and chain reactions – Atom Bomb – Nuclear reactor – Nuclear fusion – Source of Stellar energy – Carbon Nitrogen cycle – Proton-Proton cycle – Hydrogen bomb – Controlled thermonuclear reactions.

	




	Unit:5
	Cosmic Rays and Elementary Particles
	18 hours

	Cosmic rays – Origin of cosmic rays – Latitude effect – Azimuthal effect – Attitude effect – Seasonal, Diagonal changes – Primary and Secondary Cosmic rays – cascade theory of shower – Pair production and Annihilation – Van Allen Belts – Elementary particles – Introduction – particles and antiparticles – Antimatter – The fundamental interactions – The Quark model.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars – webinars

	

	Total Lecture hours
	90

	Text Book(s)

	1
	Modern Physics, R Murugesan, S. Chand Publishing, 18th Edition (2017).

	2
	Nuclear Physics, D C Tayal, Publisher Himalaya Publishing House (2009).

	

	Reference Books

	1
	Concept of Modern Physics, Arthur Beiser, McGraw-Hill, (2007).

	2
	Introduction to Modern Physics, F K Richtmyer Etal, McGraw-Hill; 6th edition (1969).

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/courses/115/104/115104043/

	2
	https://nptel.ac.in/courses/115/103/115103101/

	3
	https://www.youtube.com/watch?v=xrk7Mt2fx6Y

	

	Course Designed By: Dr. K. Selvaraju
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SEMESTER V&VI
	Course code
	63P
	CORE PRACTICAL III	ELECTRONICS
(Examination at the end of Sixth Semester)
	L
	T
	P
	C

	Core/Elective/SBS
	CORE PRACTICAL
	0
	0
	2
	3

	Pre-requisite
	Should have the fundamental knowledge of
Basic Electronics
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. transform the principles of Basic Electronics into Experimental techniques
2. gain knowledge about different electronic gadgets.
3. motivate the students to apply the principles of electronics in their day-to–day life.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	design different types of Power supplies, Amplifiers and Oscillators
	K4

	2
	to analyze the characteristics of various Electronic devices like BJT, UJT, LDR, and Solar cell
	K4

	3
	acquire the knowledge of the characteristics of an operational amplifier
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	LIST OF EXPERIMENTS
(Any twelve experiments)
	56 hours

	1. Logic Gates using diodes and transistor.
2. Bridge rectifier with Zener voltage regulator
3. Regulated Power Supply - IC
4. Dual Power Supply
5. Voltage Doubler
6. Characteristics of Transistor - CE mode
7. Differentiating and Integrating Circuits.
8. Clipping and Clamping Circuits
9. Single-stage Transistor Amplifier- R.C. Coupled
10. Emitter Follower
11. Series and Parallel resonance circuits
12. Hartley Oscillator – Solid State
13. Colpitt’s Oscillator – Solid State
14. Square wave generator using IC 555 Timer
15. Astable Multivibrator
16. Study of Solar Cell
17. Study of LDR
18. Characteristics of UJT
19. Inverting and Non inverting amplifiers - Op-amp (IC 741)
20. Adder and Subtractor circuits - Op-amp (IC 741) 
21. V–I Characteristics of Solar Cell under different illumination conditions 
22. Study of Photodiode Characteristics
23.  Study of Light Dependent Resistor (LDR) Characteristics
24.  Study of Series and Parallel Combination of Solar Cells 
25. Measurement of Solar Cell Output with change in angle of incidence

	Contemporary Issues
	4 hours

	Online workshop, Webinars on Experimental Electronics

	

	Total Practical Hours:
	60




	Reference Books

	1
	Practical Physics and Electronics, C.C.Ouseph, U.J.Rao, V.Vijayendran, S.Viswanathan Publishers(2007)

	2
	A text book of practical Physics, M.N.Srinivasan, S.Balasubramanian, R.Ranganathan, Sultan Chand&Sons(2017)

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://www.slideshare.net/mobile/sunilrathore77398/basicanalogelectronics

	2
	https://www.slideshare.net/mobile/PatruniChidanandaSas/basics-of-electronics-53962342

	Course Designed By: Dr. U. Karunanidhi
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SEMESTER V&VI
	Course code
	63Q
	DIGITAL AND MICROPROCESSOR
(Examination at the end of sixth semester)
	L
	T
	P
	C

	Core/Elective/SBS
	CORE PRACTICAL IV
	0
	0
	2
	3

	Pre-requisite
	Should have the fundamental knowledge of
Digital Electronics and Microprocessors
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. Analyze different types of digital circuits and their applications
2. gain knowledge about the development of the Microprocessors.
3. motivate the students to apply the principles of Digital Electronics in their day–to–day life.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	analyze the different types of digital circuits and their applications
	K4

	2
	realize the applications of registers in computers
	K5

	3
	update the knowledge of Microprocessor programming
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	LIST OF EXPERIMENTS
(Any twelve experiments by choosing at least five from each division)
	56 hours

	
Division I – Digital Electronics
1. Verification of truth tables of logic gates using ICs: OR, AND, NOT, XOR, NOR, NAND.
2. NAND as a universal building block – realization of AND, OR, NOT, EX‑OR.
3. NOR as a universal building block – realization of AND, OR, NOT, EX‑NOR.
4. Verification of De Morgan’s theorem.
5. Boolean algebra problem solving.
6. Study of RS Flip‑Flop.
7. Half Adder and Half Subtractor.
8. Full Adder.
9. Full Subtractor.
10. 4‑bit Binary Adder/Subtractor using IC 7483.
Division II – Microprocessors & Microcontrollers
11. 8085 ALP for 8‑bit addition and subtraction.
12. 8085 ALP for addition with carry and subtraction with borrow.
13. 8085 ALP for 8‑bit multiplication.
14. 8085 ALP for 8‑bit division.
15. 8085 ALP for one’s complement, masking, and bit setting operations.
16. 8085 ALP for two’s complement addition and subtraction.
17. 8085 ALP for finding the largest element and sum of array elements.
18. 8085 ALP for arranging numbers in ascending and descending order.
19. 8085 ALP for hexadecimal to decimal conversion.
20. 8085 ALP for hexadecimal to binary conversion.
21. Arduino interfacing with seven segment LED display. 
22. Arduino based DC motor control using PWM. 
23. Arduino interfacing with LEDs and switches. 
24. Arduino based temperature monitoring system. 
25. Interfacing ultrasonic sensor for distance measurement. 
26. Data acquisition using microcontroller and serial communication. 

	Contemporary Issues
	4 hours

	Online workshop, Webinars on Experimental Digital Electronics and Microprocessors

	Total Practical Hours:	60




	Reference Books

	1
	Practical Physics and Electronics – C.C. Ouseph, U.J. Rao, V. Vijayendran, S. Viswanathan Publishers (2007).

	2
	A Textbook of Practical Physics – M.N. Srinivasan, S. Balasubramanian, R. Ranganathan, Sultan Chand & Sons (2017).

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	  Microprocessor and Microcontroller Laboratory Manual
https://www.sircrrengg.ac.in/images/Others/CSE/MP-LAB-MANUAL.pdf 

	2
	  Digital Electronics Laboratory Experiments – YouTube Playlist
https://www.youtube.com/playlist?list=PL_pGb42kre_QXwuaizYb21tSYpoHyXsCQ 

	
	  NPTEL – Digital Electronic Circuits
https://nptel.ac.in/courses/117106086 

	
	  NPTEL – Microprocessors and Microcontrollers
https://nptel.ac.in/courses/108108100 

	
	  SWAYAM Portal
https://swayam.gov.in 

	
	  Arduino Official Documentation
https://www.arduino.cc 

	
	  Texas Instruments Logic Gate Tutorials
https://www.ti.com 

	
	  Electronics Tutorials – Digital Electronics
https://www.electronics-tutorials.ws 

	
	  All About Circuits – Digital Electronics and Microprocessors
https://www.allaboutcircuits.com 

	
	  GeeksforGeeks – 8085 Microprocessor Programming
https://www.geeksforgeeks.org/8085-microprocessor/ 

	
	  TutorialsPoint – 8085 Programming Examples
https://www.tutorialspoint.com/microprocessor/microprocessor_8085_programming_examples.htm 

	
	  Arduino Sensor Tutorials
https://randomnerdtutorials.com 

	
	  CRO and DSO Basics – Tektronix Learning Resources
https://www.tek.com/en/documents/primer/oscilloscope-basics 

	
	  Neso Academy – Digital Electronics and Microprocessor Playlist

	
	  Microprocessor and Microcontroller Laboratory Manual
https://www.sircrrengg.ac.in/images/Others/CSE/MP-LAB-MANUAL.pdf 

	
	  Digital Electronics Laboratory Experiments – YouTube Playlist
https://www.youtube.com/playlist?list=PL_pGb42kre_QXwuaizYb21tSYpoHyXsCQ 

	
	  NPTEL – Digital Electronic Circuits
https://nptel.ac.in/courses/117106086 

	
	  NPTEL – Microprocessors and Microcontrollers
https://nptel.ac.in/courses/108108100 

	

	Course Designed By: Dr.K.B.Rajesh & Dr. V.A.Vijaya Geetha
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SEMESTER V&VI
	Course code
	63R
	COMPUTATIONAL PHYSICS LAB (Examination at the end of sixth semester)
	L
	T
	P
	C

	Core/Elective/SBS
	PRACTICAL V
	0
	0
	2
	3

	Pre-requisite
	Students should possess basic knowledge of Physics, Mathematics and Scientific Programming.
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. Develop computational and simulation skills for solving physical problems.
2. Introduce numerical techniques and scientific data analysis.
3. Train students in scientific visualization and modelling.
4. Enable students to analyze physical systems using computational methods.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	apply numerical methods to solve simple physical problems
	K4

	2
	analyze scientific data computationally
	K5

	3
	develop simulation models for physical systems  and create scientific visualizations
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	LIST OF EXPERIMENTS
(Any twelve experiments)
	84 hours

	1. Introduction to Python programming
Variables, input/output statements, arithmetic operations and simple programs. 
2. Programs using conditional statements and loops
Even/odd numbers, factorial, prime numbers and Fibonacci series. 
3. Array operations using NumPy
Addition, subtraction, multiplication and averaging of arrays. 
4. Unit conversion programs
Length, temperature, energy and pressure conversions. 
5. Graph plotting using Matplotlib
Plotting linear, quadratic and trigonometric functions. 
6. Verification of Ohm’s law using plotting techniques
Current–voltage graph and slope determination. 
7. Verification of Newton’s law of cooling using plotting techniques
Temperature–time graph and cooling curve analysis. 
8. Verification of Hooke’s law using computational plotting
Load versus extension graph and slope determination. 
9. Plotting and analysis of exponential decay curves
Radioactive decay and capacitor discharge models. 
10. Simulation of wave motion
Sine wave and standing wave visualization. 
11. Simulation of uniformly accelerated motion
Position–time and velocity–time graphs. 
12. Projectile motion simulation
Range, height and trajectory plotting. 
13. Simple harmonic motion simulation
Displacement, velocity and energy variation. 
14. Pendulum oscillation simulation
Time period variation with length. 
15. Numerical solution of algebraic equations using Bisection method 
16. Numerical integration using Trapezoidal rule 
17. Least square fitting of experimental data
Straight line fitting and plotting. 
18. Random number generation and dice simulation 
19. Random walk simulation in one dimension 
20. Fourier analysis of simple sine and cosine signals 
21. Matrix operations using NumPy
Matrix addition, multiplication and transpose. 
22. Simulation of radioactive decay
Exponential decay plotting. 
23. Error calculation and uncertainty estimation
Mean, standard deviation and percentage error. 
24. Data visualization from experimental files
Reading CSV/text files and plotting graphs. 
25. Scientific report preparation using Jupyter Notebook
Combining code, plots and explanations. 

	18. 

	

	Contemporary Issues
	6 hours

	Online workshop, Webinars on C and C++ programming

	Total Practical Hours:
	90

	Reference Books

	1
	Computational Physics – Nicholas J. Giordano and Hisao Nakanishi, Pearson Education.

	2
	Introduction to Computational Physics – Tao Pang, Cambridge University Press.

	3
	Programming in Python – E. Balagurusamy, McGraw Hill Education.

	4
	Python Programming – Reema Thareja, Oxford University Press.

	5
	Numerical Methods – P. Kandasamy, K. Thilagavathy and K. Gunavathi, S. Chand

	6
	Computational Physics – Nicholas J. Giordano and Hisao Nakanishi, Pearson Education.

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/courses/115106121

	2
	https://swayam.gov.in

	3
	https://numpy.org

	4
	https://matplotlib.org

	5
	https://scipy.org

	Course Designed By: Dr. K.B.Rajesh 
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SEMESTER VI

	Course code
	6ZP
	MINI PROJECT
	L
	T
	P
	C

	Core/Elective/SBS
	SKILL BASED SUBJECT
	0
	0
	2
	2

	Pre-requisite
	Students should possess basic knowledge in Physics, Electronics, Instrumentation and Scientific Programming.
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. Develop hands-on skills in instrumentation, computational physics and semiconductor applications. 
2. Enable students to design and implement mini projects using sensors, microcontrollers and computational tools. 
3. Integrate programming, electronics and measurement techniques for scientific applications. 
4. Train students in scientific data acquisition, visualization and analysis. 
5. Encourage innovation and project-based learning in Physics and instrumentation

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	apply instrumentation and computational techniques for scientific measurements
	K5

	2
	analyze physical data using computational and electronic tools
	K5

	3
	design and implement mini projects using sensors, microcontrollers and programming tools.
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	LIST OF SUGGESTED TOPCS FOR PROJECT

	42 hours

	SENSOR & INSTRUMENTATION PROJECTS
1. Arduino based temperature monitoring system 
2. Digital light intensity meter using LDR 
3. Ultrasonic sensor-based distance measurement 
4. Automatic street light control using LDR 
5. Water level indicator using sensors 
6. IR sensor-based object counter 
7. Digital thermometer using thermistor 
8. Hall sensor based magnetic field indication system 
9. Sound level indicator using microphone sensor 
10. Sensor calibration and display system 

II. OPTOELECTRONICS PROJECTS
11. Solar cell efficiency measurement setup 
12. LED characteristics and intensity control 
13. Photodiode characteristics measurement 
14. Optical burglar alarm using LASER/LDR 
15. Optical fibre light transmission demonstration 
16. Optical fibre attenuation measurement 
17. LASER based alignment setup 
18. IR transmitter and receiver communication system 
19. Optocoupler based isolation circuit 
20. Automatic brightness control using LDR 

III. ELECTRONICS PROJECTS
21. Regulated DC power supply construction 
22. Dual power supply using IC regulators 
23. Function generator using IC 555 
24. Electronic timer using IC 555 
25. PWM based DC motor speed control 
26. Digital voltmeter using microcontroller 
27. LED flasher and sequencer circuit 
28. Battery charging indicator 
29. Temperature controlled fan regulator 
30. Electronic weighing demonstration using load sensor 
31. Embedded control of relay and automation systems 
32. PWM control using microcontroller


IV. PHYSICS INSTRUMENTATION PROJECTS
33. Brewster angle measurement setup 
34. Polarization measurement using LASER source 
35. Optical displacement measurement setup 
36. Numerical aperture measurement of different optical fibre 
37. LASER beam divergence measurement 
38. Study of phototransistor characteristics 
39. Optical object detection system 
40. CRO/DSO waveform analysis project 
41. Simple signal conditioning circuit 
42. Measurement of resistance using Wheatstone bridge setup 
43. Solar cell characterization and efficiency measurement 
44. Photodiode and LDR response measurement 




General Guidelines for Mini Projects
The mini project is intended to promote:
· creativity, 
· scientific thinking, 
· experimental skills, 
· problem solving ability, 
· interdisciplinary learning. 
The suggested project areas are only indicative and not exhaustive.

General Instructions
1. The project may be carried out individually or in groups. 
2. The project should be appropriate to the UG level and should include: 
A. experimentation, 
B. measurement, 
C. simulation, 
D. programming, 
E. analysis, or a suitable combination of these. 
5. Ready-made or copied projects shall not be encouraged. 
6. Proper documentation, graphical analysis and demonstration are mandatory. 
7. The final evaluation shall be based on: 
· originality
· understanding of concepts
· implementation
· analysis 
· presentation
· viva voce performance



Mini project – format
1. Tile Page 
2. Bonafide Certificate 
3. Declaration by Student(s) 
4. Acknowledgement 
5. Abstract 
6. Table of Contents 
7. Introduction 
8.Objectives (Background of the topic , Motivation and significance, Problem statement)
9. Theory / Principle (Basic concepts, Equations, Block diagrams, Working principle)
10. Methodology (Experimental / Hardware Projects: Circuit diagram Components used Experimental setup Calibration procedure For Computational Projects: Algorithm / Flowchart Softwae tools used Numerical techniques employed)
11. Results and Analysis (Observation tables.  Graphs and plots, Screenshots / Photographs 
Error analysis, Interpretation of results)
12.Discussion (Observed trends, Limitations, Practical difficulties, Comparison with theory
12. Conclusion (Summary of work carried out, Outcomes achieved, Applications, Future scope)
13. References (References, Books, Journals, Websites, Manuals)
14. Appendix (Optional)(Source code, Datasheets, Additional graphs, Circuit layouts)


	

	Contemporary Issues
	3 hours

	Expert lectures, online seminars - webinars

	Total Practical Hours:
	45















Elective Course


LIST OF ELECTIVE PAPERS SEMESTER V

	Course code
	5EA
	SCIENTIFIC MACHINE LEARNING FOR PHYSICS
	L
	T
	P
	C

	Core/Elective/SBS
	ELECTIVE PAPER – I A
	4
	0
	0
	4

	
Pre-requisite
	Students should possess basic knowledge of Physics, elementary statistics, scientific programming using Python and graphical data analysis.
	Syllabus Version
	
2023-24

	Course Objectives:

	The main objectives of this course are to:
1. Introduce machine learning concepts relevant to scientific and experimental physics. 
2. Develop skills in scientific data analysis and computational modelling. 
3. Enable students to apply supervised and unsupervised learning techniques to physical datasets. 
4. Familiarize students with Python-based ML tools used in scientific research. 
5. Introduce emerging AI applications in physics, engineering and instrumentation

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	understand scientific datasets and basic machine learning concepts
	K2

	2
	apply regression and classification methods for scientific data analysis
	K3

	3
	analyze experimental and simulated physics datasets using ML tools.
	K4

	4
	evaluate computational models and prediction techniques
	K5

	5
	identify AI applications in physics, instrumentation and engineering systems
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create
	

	Unit:1
	Introduction to Scientific Machine Learning
	10 hours

	Introduction to artificial intelligence and machine learning – Difference between conventional programming and machine learning – Scientific datasets: experimental, simulated and observational data – Data preprocessing: normalization, scaling and handling missing data – Noise and uncertainty in scientific measurements – Data visualization using scatter plots, histograms and correlation plots – Introduction to Python scientific ecosystem: NumPy, Pandas, Matplotlib and Scikit-Learn.
Applications: Experimental measurements, spectroscopy datasets and sensor data visualization


	

	Unit:2
	Regression and Scientific Data Modelling
	12 hours

	Linear regression and polynomial regression – Curve fitting and interpolation – Error metrics: MAE, MSE and RMSE – Training and testing datasets – Cross validation – Overfitting and underfitting – Regularization concepts (qualitative treatment only).
Applications in Physics: Decay curves, thermal data analysis, optical intensity variation and calibration curves..

	

	Unit:3
	Classification and Pattern Recognition
	12 hours

	Introduction to classification problems – k-Nearest Neighbours and Decision Tree classifier – Confusion matrix, accuracy, precision and recall – Feature extraction and feature selection – Introduction to pattern recognition in scientific data – Spectral pattern analysis and signal classification.
Applications: Material classification, signal identification and anomaly detection in experimental data.


	

	Unit:4
	Unsupervised Learning and Dimensionality Reduction
	12 hours

	Clustering concepts – k-Means clustering – Hierarchical clustering – Distance measures – Principal Component Analysis (qualitative treatment) – Dimensionality reduction and visualization of multidimensional scientific data.
Applications: Spectroscopy analysis, image segmentation and grouping of experimental observations.




	Unit:5
	         Neural Networks and AI Applications in Physics
	12 hours

	Biological inspiration of neural networks – Perceptron model – Activation functions – Forward propagation and loss function (concept only) – Shallow neural networks for regression and classification – Introduction to deep learning and convolutional neural networks (overview only).
Applications in Physics and Engineering: Noise reduction in measurements, Image-based
measurements, Optical character recognition in instruments, AI in astronomy and materials science Ethical issues, limitations and responsible use of AI in scientific research


	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture hours
	60

	Text Book(s)

	1
	Hands-On Machine Learning with Scikit-Learn, Keras and TensorFlow, Aurélien Géron, 3rd Edition, O’Reilly Media (2022). 

	2
	Python Machine Learning, Sebastian Raschka and Vahid Mirjalili, 3rd Edition, Packt Publishing (2019). 

	3
	Introduction to Machine Learning with Python: A Guide for Data Scientists, Andreas C. Müller and Sarah Guido, O’Reilly Media (2016). 

	4
	Scientific Computing with Python, Claus Führer, Jan Erik Solem and Olivier Verdier, 2nd Edition, Packt Publishing (2019). 

	5
	Data Science and Machine Learning using Python, S. Sridhar and M. Vijayalakshmi, Oxford University Press India (2021).

	Reference Books

	1
	Machine Learning, Tom M. Mitchell, McGraw-Hill Education (1997). 

	2
	Pattern Recognition and Machine Learning, Christopher M. Bishop, Springer (2006). 

	3
	Foundations of Machine Learning, Mehryar Mohri, Afshin Rostamizadeh and Ameet Talwalkar, MIT Press, 2nd Edition (2018). 

	4
	Numerical Methods for Scientists and Engineers, H.M. Antia, 2nd Edition, Birkhäuser India (2002). 

	5
	Artificial Intelligence: A Modern Approach, Stuart Russell and Peter Norvig, 4th Edition, Pearson Education (2021).

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	NPTEL – Introduction to Machine Learning
https://nptel.ac.in/courses/106106139 

	2
	NPTEL – Python for Data Science
https://nptel.ac.in/courses/106106212 

	3
	SWAYAM Portal
https://swayam.gov.in 

	4
	Scikit-Learn Documentation
https://scikit-learn.org 

	5
	NumPy Documentation
https://numpy.org 

	6
	Pandas Documentation
https://pandas.pydata.org 

	7
	Matplotlib Documentation
https://matplotlib.org 

	8
	TensorFlow Tutorials
https://www.tensorflow.org/tutorials 

	9
	Kaggle – Scientific Datasets and ML Practice
https://www.kaggle.com 

	10
	MIT OpenCourseWare – Introduction to Computational Thinking and Data Science
https://ocw.mit.edu 

	Course Designed By: Dr K B Rajesh & Dr.R.Balan
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SEMESTER V
	Course code
	5EA
	EMBEDDED SYSTEMS AND SMART INSTRUMENTATION
	L
	T
	P
	C

	Core/Elective/SBS
	ELECTIVE PAPER - I B
	4
	0
	0
	4

	Pre-requisite
	Basic knowledge of digital electronics and programming fundamentals.
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. Introduce embedded systems architecture and applications.
2. Train students in microcontroller programming using Arduino.
3. Familiarize sensor interfacing and communication protocols.
4. Provide knowledge of data acquisition and smart instrumentation.
5. Apply embedded systems in physics, biomedical, and industrial contexts.


	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Understand embedded architectures and interfacing concepts.
	K2

	2
	Program microcontrollers for real‑time applications.
	K3

	3
	Interface sensors and apply communication protocols.
	K2

	4
	Design embedded data acquisition and monitoring systems.
	K4

	5
	Apply embedded systems in physics, biomedical, and industrial contexts.
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Fundamentals of Embedded Systems
	12 hours

	Introduction to embedded systems and applications – Block diagram of embedded systems – Microcontrollers and embedded architectures – Harvard and Von Neumann architectures – Memory organization and interfacing – Input and output ports – Timers, counters and interrupt systems – Applications in automation, instrumentation and smart electronic systems.


	

	Unit:2
	Microcontroller Programming (12 Hours)
	12 hours

	Arduino microcontroller platform – Embedded programming fundamentals – Digital and analog interfacing – Pulse Width Modulation (PWM) basics – LCD interfacing and display systems – Serial communication techniques – Real‑time monitoring systems – Introduction to embedded development environments and programming tools.

	

	Unit:3
	Sensor Interfacing and Embedded Communication
	12 hours

	Sensors and transducers – Analog and digital sensors – Temperature, light and ultrasonic sensors – Signal conditioning basics – ADC and DAC – UART, SPI and I²C communication protocols – Timers and interrupt handling – Embedded communication systems.

	

	Unit:4
	Data Acquisition and Smart Instrumentation
	12 hours

	Data acquisition systems and measurement techniques – Embedded monitoring systems – Wireless sensor systems – IoT fundamentals – Cloud‑based monitoring concepts – Smart instrumentation systems – Embedded systems in laboratory and industrial automation




	

	Unit:5
	Applications in Physics and Industry
	10 hours

	Embedded systems in scientific instrumentation – Semiconductor instrumentation systems – Optical sensing and measurement systems – Renewable energy monitoring systems – Biomedical sensing applications – Smart energy meters – Applications in intelligent monitoring and automation technologies.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture hours
	60

	Text Book(s)

	1
	Raj Kamal, Embedded Systems: Architecture, Programming and Design, 3rd Edition, Tata McGraw Hill Education, New Delhi, 2017.

	2
	Wayne Wolf, Computers as Components: Principles of Embedded Computing System Design, 3rd Edition, Elsevier, 2012.

	     3
	Muhammad Ali Mazidi, Janice Gillispie Mazidi and Rolin D. McKinlay, The 8051 Microcontroller and Embedded Systems using Assembly and C, 2nd Edition, Pearson Education, 2008.

	Reference Books

	1
	Han Way Huang – The AVR Microcontroller and Embedded Systems, 1st Edition, Pearson Education, 2011.

	2
	Shibu K.V. – Introduction to Embedded Systems, 2nd Edition, McGraw Hill Education, New Delhi, 2017

	3
	Frank Vahid and Tony Givargis, Embedded System Design: A Unified Hardware/Software Introduction, 2nd Edition, Wiley India, 2014.

	4
	Rajesh Singh, Anita Gehlot and Bhupendra Singh, Internet of Things: Principles and Applications, 1st Edition, Wiley, 2020

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	

	1
	PTEL Course on Embedded Systems Design
https://nptel.ac.in/courses/106105193 

	2
	NPTEL Course on Microprocessors and Microcontrollers
https://nptel.ac.in/courses/108105102 

	3
	SWAYAM Online Learning Platform
https://swayam.gov.in 

	4
	Arduino Official Learning Resources and Tutorials
https://www.arduino.cc 

	5
	ESP32 Documentation and Development Resources
https://docs.espressif.com 

	6
	ARM Developer Documentation and Embedded Learning Resources
https://developer.arm.com 

	7
	National Instruments – LabVIEW and Data Acquisition Tutorials
https://www.ni.com/labview 

	8
	MIT OpenCourseWare – Embedded Systems and IoT
https://ocw.mit.edu 

	9
	IEEE Internet of Things (IoT) Resource Center
https://iot.ieee.org 

	10
	Texas Instruments Embedded Systems and Sensor Tutorials
https://www.ti.com 

	11
	PTEL Course on Embedded Systems Design
https://nptel.ac.in/courses/106105193 

	12
	NPTEL Course on Microprocessors and Microcontrollers
https://nptel.ac.in/courses/108105102 

	13
	SWAYAM Online Learning Platform
https://swayam.gov.in 

	14
	Arduino Official Learning Resources and Tutorials
https://www.arduino.cc 

	15
	ESP32 Documentation and Development Resources
https://docs.espressif.com 

	16
	ARM Developer Documentation and Embedded Learning Resources
https://developer.arm.com 

	17
	National Instruments – LabVIEW and Data Acquisition Tutorials
https://www.ni.com/labview 

	
	

	Course Designed By: Dr.K.B.Rajesh & Dr A Balamurugan
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SEMESTER V
	Course code
	5EA
	INDUSTRY AUTOMATION AND INDUSTRY 4.0 APPLICATIONS

	L
	T
	P
	C

	Core/Elective/SBS
	Elective Paper I C
	4
	0
	0
	4

	
Pre-requisite
	Students should possess basic knowledge of electronics, instrumentation and computer fundamentals.
	Syllabus Version
	
2023-24

	4Course Objectives:

	The main objectives of this course are to:
1. Introduce the fundamentals of industrial automation and control systems. 
2. develop understanding of industrial communication and monitoring systems. 
3. provide knowledge on IoT and smart manufacturing technologies. 
4. expose students to robotics and automation techniques used in industries. 
5. familiarize students with Industry 4.0 concepts and intelligent manufacturing syste
6. evoke logical thinking in the field of farming.
7. improve practical knowledge of the student.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	understand the fundamentals of industrial automation and control systems..
	K2

	2
	explain industrial communication protocols and monitoring systems.
	K2

	3
	apply IoT concepts and smart manufacturing techniques in industrial systems..
	K3

	4
	analyze robotics and automation systems used in manufacturing industries.
	K4

	5
	evaluate Industry 4.0 technologies and intelligent industrial applications.
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Fundamentals of Industrial Automation
	12 hours

	· Introduction to industrial automation systems – Automation principles and control systems – Basics of Programmable Logic Controllers (PLC) – Sensors and actuators used in industrial processes – Industrial process control concepts – Relay logic and ladder diagrams – Applications of automation in manufacturing and process industries

	

	Unit:2
	Industrial Communication and Monitoring Systems
	10 hours

	Industrial communication protocols – Serial communication fundamentals – Fieldbus systems and industrial networking basics – SCADA (Supervisory Control and Data Acquisition) systems – Human Machine Interface (HMI) concepts – Embedded monitoring systems – Applications in industrial monitoring and control.

	

	Unit:3
	IoT and Smart Manufacturing
	12 hours

	Internet of Things (IoT) fundamentals – Smart sensors and connected devices – Smart factories and digital manufacturing – Automation networks and cyber-physical systems – Cloud-based monitoring concepts – Industrial IoT applications – Smart manufacturing technologies and applications.

	

	Unit:4
	Robotics and Automation
	12 hours

	Introduction to industrial robotics – Robot components and motion control basics – Robotic arms and automated assembly systems – Automation in manufacturing industries – Artificial intelligence assisted automation – Machine vision basics – Applications of robotics in industrial systems.

	

	Unit:5
	Industry 4.0 Application
	12 hours

	Industry 4.0 concepts and technologies – Semiconductor fabrication and automated production systems – Smart energy and smart grid systems – Industrial data analytics and predictive maintenance concepts – Applications in renewable energy, automation and intelligent manufacturing – Industrial case studies and emerging industrial trends.



	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture hours
	60

	Text Book(s)

	1
	A.K. Gupta and S.K. Arora, Industrial Automation and Robotics, 3rd Edition, Mercury Learning and Information, 2020. 

	2
	Mikell P. Groover, Automation, Production Systems and Computer-Integrated Manufacturing, 4th Edition, Pearson Education, 2020. 

	3
	Alasdair Gilchrist, Industry 4.0: The Industrial Internet of Things, 1st Edition, Apress Publishers, 2016. 

	4
	S.K. Bhattacharya, Industrial Electronics and Control, 2nd Edition, Tata McGraw Hill Education, 2011. 

	5
	David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Robert Barton and Jerome Henry, IoT Fundamentals: Networking Technologies, Protocols and Use Cases for the Internet of Things, 1st Edition, Cisco Press, 2017.

	

	Reference Books

	1
	Frank D. Petruzella, Programmable Logic Controllers, 5th Edition, McGraw Hill Education, 2016. 

	2
	K.S. Fu, R.C. Gonzalez and C.S.G. Lee, Robotics: Control, Sensing, Vision and Intelligence, 1st Edition, McGraw Hill, 1987. 

	3
	Paulo Jorge da Silva Bartolo, Smart Manufacturing: Fundamentals and Applications, 1st Edition, CRC Press, 2018. 

	4
	Raj Kamal, Embedded Systems: Architecture, Programming and Design, 3rd Edition, Tata McGraw Hill Education, 2017. 

	5
	  Diego Galar Pascual, Uday Kumar and Salomon Kannappan, Artificial Intelligence Trends in Industrial Applications, 1st Edition, CRC Press, 2020.

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	NPTEL Course on Industrial Automation and Control
https://nptel.ac.in/courses/108105064 

	2
	NPTEL Course on Robotics
https://nptel.ac.in/courses/112101099 

	3
	 SWAYAM Online Learning Platform
https://swayam.gov.in 

	4
	Siemens Automation Learning Resources
https://new.siemens.com 

	5
	Rockwell Automation Learning Resources
https://www.rockwellautomation.com 

	6
	MIT OpenCourseWare – Robotics and Automation
https://ocw.mit.edu 

	7
	IEEE Internet of Things Resource Center
https://iot.ieee.org 

	8
	Cisco Networking Academy – IoT Fundamentals
https://www.netacad.com

	9
	NPTEL Course on Industrial Automation and Control
https://nptel.ac.in/courses/108105064 
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SEMESTER VI
	Course code
	6EA
	     DIGITAL ELECTRONICS 
	L
	T
	P
	C

	Core/Elective/SBS
	ELECTIVE II A
	4
	0
	0
	4

	Pre-requisite
	The students should have a basic understanding in functioning of digital circuits and microprocessors
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. introduce the basic concepts of digital electronics and logic circuits. 
2. enable students to understand Boolean algebra and logic simplification techniques. 
3. develop knowledge of combinational and sequential digital circuits. 
4. introduce the fundamentals of microprocessors and microcontrollers. 
5. develop basic programming skills using 8085 microprocessor and microcontroller interfacing concepts. 

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	understand logic gates, Boolean algebra and digital number systems.
	K2

	2
	apply the Karnaugh Map to simplify Boolean equation and draw a simplified circuit
	K3

	3
	analyze combinational and sequential digital circuits
	K4

	4
	understand the architecture and programming concepts of 8085 microprocessor
	K4

	5
	apply basic programming and interfacing concepts using microprocessors and microcontrollers.
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 – Create

	

	Unit:1
	Logic Circuits
	12 hours

	Logic gates: AND, OR, NOT, NAND, NOR and XOR – Boolean algebra – Boolean laws and theorems – De Morgan’s theorems – Truth tables – SOP and POS methods – Karnaugh map simplification (up to four variables) – Realization of logic circuits using NAND and NOR gates.

	

	Unit:2
	Combinational and Sequential Circuits
	12 hours

	Multiplexers and demultiplexers – Encoders and decoders – Seven segment decoder – Parity generator and checker – Binary addition and subtraction – Half adder and full adder – Flip flops: RS, D and JK flip flops – Registers and counters (basic concepts only).

	

	Unit:3
	Number Systems and Microprocessor Fundamentals
	12
hours

	Binary, octal, decimal and hexadecimal number systems – Binary arithmetic – 1’s and 2’s complement representation – ASCII, Excess-3 and Gray codes – Introduction to microprocessors – Block diagram of microprocessor – Data bus and address bus – Machine language and assembly language – Overview of 8085 microprocessor.

	

	Unit:4
	8085 Microprocessor Programming
	12 hours

	085 architecture – Registers and memory organization – Instruction set and addressing modes – Data transfer, arithmetic and logical instructions – Programming concepts – Simple programs for addition, subtraction, multiplication and division – Introduction to looping and branching instructions.




	Unit:5
	Microcontrollers and Applications
	10 hours

	Introduction to microcontrollers – Difference between microprocessor and microcontroller – Basic architecture of Arduino/8051 microcontroller – LED and switch interfacing – Sensor interfacing concepts – PWM concepts – Applications in embedded systems, instrumentation and automation.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	Total Lecture hours
	60

	Book(s) for Study

	1
	Digital Principles and Applications, Albert Paul Malvino and Donald P. Leach, Tata McGraw Hill, 4th Edition (2006). 

	2
	Microprocessor Architecture, Programming and Applications with the 8085, Ramesh S. Gaonkar, Penram International Publishing (2013). 

	3
	Digital Electronics, S. Salivahanan and S. Arivazhagan, Vikas Publishing House (2012). (Indian Authors) 

	

	Book(s) for Reference

	1
	integrated Electronics, Jacob Millman and Christos C. Halkias, Tata McGraw Hill (2017). 

	2
	Introduction to Microprocessors, Aditya P. Mathur, Tata McGraw Hill, 3rd Edition (2003). 

	3
	Microprocessors and Microcontrollers, N. Senthil Kumar, M. Saravanan and S. Jeevananthan, Oxford University Press India (2011). (Indian Authors) 

	4
	 Digital Fundamentals, Thomas L. Floyd, Pearson Education (2015). 

	5
	Arduino Programming for Beginners, Rajesh Singh, BPB Publications India (2020). (Indian Author)

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	  NPTEL – Digital Electronic Circuits
https://nptel.ac.in/courses/117106086 

	2
	  NPTEL – Microprocessors and Microcontrollers
https://nptel.ac.in/courses/108108100 

	3
	  SWAYAM Portal
https://swayam.gov.in 

	4
	  TutorialsPoint – Microprocessor Overview
https://www.tutorialspoint.com/microprocessor/microprocessor_overview.html 

	5
	  GeeksforGeeks – Introduction to Microprocessor
https://www.geeksforgeeks.org/introduction-of-microprocessor/ 

	6
	  Arduino Official Documentation
https://www.arduino.cc 

	7
	  Electronics Tutorials – Digital Electronics
https://www.electronics-tutorials.ws

	Course Designed By: Dr L.Chandra Naagarajan
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SEMESTER VI
	Course code
	6EA
	OPTICAL FIBRES AND FIBRE OPTIC COMMUNICATION SYSTEMS
	L
	T
	P
	C

	Core/Elective/SBS
	ELECTIVE II B
	4
	0
	0
	4

	Pre-requisite
	The students must know the basic optical laws
and properties of optical fibre.
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. learn about the propagation of light waves in an optical fibre.
2. know about fibre fabrication and cables.
3. gain knowledge on fibre losses and dispersion.
4. understand the structures of light sources for optical fibre optic communication.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	understand the fibre classification.
	K2

	2
	test the cables during installation of cable based on cable selection criteria.
	K3

	3
	analyze the attenuation and dispersion in an optical fibre.
	K4

	4
	calculate the efficiency, modulation bandwidth and spectral emission of light
sources.
	K5

	5
	use the knowledge to make varied links and networking.
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Optical Fiber Fundamentals
	12 hours

	Introduction to optical fibers – Structure and types of optical fibers – Numerical aperture and acceptance angle – Total internal reflection – Modes of propagation in optical fibers – Step index and graded index fibers – Fiber losses and attenuation mechanisms – Dispersion in optical fibers – Applications of optical fibers in communication systems.

	

	Unit:2
	–Fiber Optic Communication
	12 hours

	Optical sources: LEDs and laser diodes – Optical detectors: photodiodes and avalanche photodiodes – Optical communication systems and components – Signal transmission through optical fibers – Modulation techniques – Optical receivers and transmitters – Advantages of fiber optic communication systems..

	

	Unit:3
	Fiber Fabrication and Devices
	12 hours

	Fiber fabrication techniques and drawing process – Fiber connectors and splicing methods – Optical couplers and splitters – Optical amplifiers and modulators – Fiber characterization techniques – Optical switches and isolators – Applications of fiber optic devices in communication systems.

	

	Unit:4
	Fiber Sensors and Applications
	10 hours

	Principles of fiber optic sensing – Intensity and phase modulation sensors – Fiber optic temperature and pressure sensors – Biomedical applications of fiber optics – Industrial sensing and monitoring applications – Fiber optic communication applications in modern technology.

	

	Unit:5
	– Modern Optical Communication Systems
	12 hours

	Wavelength division multiplexing (WDM) systems – Optical networks and network architecture – High-speed optical communication systems – Fiber communication in industries and smart technologies – Fiber to home (FTTH) systems – Emerging trends in optical fiber communication technologies.


	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture hours
	60

	Text Book(s)

	1
	Optical Fibres and Fibre Optic Communication Systems, Subir Kumar Sarkar, S. Chand Limited, (2007)

	2
	Fiber Optics Communication, D.C.Agarwal, S.Chand (2010)

	3
	Optical fiber Communication, Keiser, McGraw Hill (2010)

	

	Reference Books

	1
	Optical Fibres and Fibre Optic Communication Systems, R.K.Puri and V.K.Babbar, S. Chand & CO

	2
	Introduction to Fiber Optics, Ajoy Ghatak, K. Thyagarajan, Cambridge (2009)

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/courses/115/107/115107095/

	2
	https://www.youtube.com/playlist?list=PLq-Gm0yRYwTgr7v3HhdrI_Kcc38369fw-	

	Course Designed By: Mr. J. William Charles
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SEMESTER VI

	Course code
	6EA
	BIOPHYSICS AND MEDICAL INSTRUMENTATION
	L
	T
	P
	C

	Core/Elective/SBS
	ELECTIVE PAPER – II C
	4
	0
	0
	4

	Pre-requisite
	Students are expected to have basic knowledge in Physics, Biology and Healthcare Science.
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. understand the role of physics in biological systems and healthcare applications. 
2. study the interaction of radiation and medical imaging techniques in diagnosis and therapy. 
3. learn the principles of biomedical instrumentation and healthcare technologies. 
4. explore modern applications of biophysics in medicine, biosensors and telemedicine. 
5. develop interdisciplinary knowledge connecting physics, biology and medical science

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	explain the fundamental principles governing biological systems and biomolecular interactions.
	K2

	2
	analyze radiation effects, medical imaging methods and biomedical instrumentation used in healthcare.
	K4

	3
	evaluate modern healthcare technologies including biosensors, wearable devices and AI-assisted medical systems.
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Fundamentals of Biophysics
	12 hours

	Introduction to biophysics – Structure and properties of biomolecules – Proteins, nucleic acids and lipids – Cell membrane structure and transport mechanisms – Diffusion and osmosis – Bioelectricity and membrane potential – Physical principles in biological systems – Applications of biophysics in healthcare and life sciences.

	

	Unit:2
	                           Radiation and Biological Systems
	10 hours

	Interaction of radiation with biological systems – Ionizing and non-ionizing radiation – Biological effects of radiation – Radiation damage and protection – Dosimetry concepts and measurement – Applications of radiation in medicine and biological research.

	

	Unit:3
	Medical Imaging Techniques
	12 hours

	Principles of X-ray imaging – Computed tomography (CT scan) – Magnetic resonance imaging (MRI) basics – Ultrasound imaging and Doppler techniques – Nuclear medicine basics – Medical image formation and applications in diagnostics.

	

	Unit:4
	               Medical Instrumentation
	12 hours

	Electrocardiogram (ECG) and cardiac monitoring – Electroencephalogram (EEG) and brain signal recording – Blood pressure measurement techniques – Biomedical sensors and transducers – Patient monitoring systems – Signal acquisition and processing in medical instrumentation.




	Unit:5
	Applications in Healthcare Technology
	12 hours

	Medical diagnostic systems – Laser applications in medicine and surgery – Wearable healthcare devices and biosensors – AI applications in healthcare systems – Telemedicine and smart healthcare technologies – Emerging trends in biomedical technology and healthcare instrumentation.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture hours
	60

	Text Book(s)

	1
	Vasantha Pattabhi and N. Gautham, Biophysics, 2nd Edition, Springer, 2002. 

	2
	Roland Glaser, Biophysics: An Introduction, Springer, 2012.
	

	3
	S. Thiravia Raj, Biophysics, Saras Publication, 2009. 

	4
	M. Daniel, Basic Biophysics for Biologists, Agro-Bios Publications, 1998.

	

	Reference Books

	1
	Biophysics, S. Thiravia Raj, Saras Publication, (2009).

	2
	Basic Biophysics for Biologist, M. Daniel, Agro-Bios, (1998).

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	 https://onlinecourses.nptel.ac.in/noc20_ph02/preview 

	2
	https://swayam.gov.in/ 

	3
	https://ocw.mit.edu/ 

	4
	https://www.khanacademy.org/science/biology 

	5
	 https://www.sciencedirect.com/topics/earth-and-planetary-sciences/biophysics 

	6
	https://www.ncbi.nlm.nih.gov/ 

	7
	https://www.who.int/ 

	8
	https://www.nibib.nih.gov/

	

	Course Designed By: Dr. P. Sagunthala
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SEMESTER VI
	Course code
	6EB
	DATA ANALYTICS AND SCIENTIFIC VISUALIZATION

	L
	T
	P
	C

	Core/Elective/SBS
	ELECTIVE III A
	4
	0
	0
	4

	
Pre-requisite
	Basic knowledge of scientific programming (Python preferred), introductory statistics, and undergraduate-level physics.
	Syllabus Version
	
2023-24

	Course Objectives:

	The main objectives of this course are to:
1. To introduce foundational concepts in scientific data analytics and visualization.
2. To develop understanding of statistical, computational, and analytical methods used in physical sciences.
3. To train students in visualizing scientific datasets, signals, and measurement data.
4. To expose students to real-world applications of data analytics in physics, instrumentation, and research..

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Understand types of scientific data, data structures, and preprocessing methods.
	K2

	2
	Apply statistical tools for analyzing experimental and measurement datasets.
	K3

	3
	Create scientific visualizations using appropriate plotting and formatting techniques.
	K6

	
	perform computational data analysis including signal processing and pattern recognition
	K5

	
	Analyze physical science datasets and interpret results through case studies and mini‑projects
	K4

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Introduction to Scientific Data Analytics
	12 hours

	Nature and types of scientific datasets (experimental, simulation, observational).Data structures: arrays, tables, time-series, image data, Data acquisition methods in physics laboratories., data storage formats: CSV, JSON, FITS, HDF5 (introductory),Data preprocessing: cleaning, normalization, outlier handling, Handling missing, noisy, and inconsistent data, Basics of statistical summaries and exploratory data analysis (EDA),Scientific documentation, reproducibility, and reporting, Applications in experimental and computational physics.

	

	Unit:2
	                               Statistical Analysis Method
	12 hours

	probability distributions (Gaussian, Poisson, Uniform) and statistical measures, Mean, median, variance, standard deviation, skewness, Correlation and regression (linear and polynomial), Error analysis, propagation of uncertainties, confidence intervals, Curve fitting techniques (least squares, goodness of fit), Data interpretation and comparison of datasets, Applications in measurement systems, laboratory experiments, and calibration.

	

	Unit:3
	                        Scientific Visualization Technique
	12 hours

	Principles of scientific graphing and formatting, Line plots, scatter plots, bar charts, histograms, Contour plots, surface plots, and heat maps. Visualization of multidimensional datasets. Signal visualization: time-domain and frequency-domain plots. Visualization of imaging and spectroscopy datasets. Best practices for scientific communication and graphical representation.

	

	Unit:4
	Computational Data Analysis
	12 hours

	Basics of digital signal processing: smoothing, filtering, noise reduction, Fourier transform and frequency-domain analysis (introductory), Pattern recognition concepts: clustering and classification (elementary-level overview), Basics of scientific image processing: thresholding, edge detection, segmentation,
Computational analysis workflows using Python libraries (NumPy, SciPy, Pandas, Matplotlib).

Applications in instrumentation, sensing systems, spectroscopy, and environmental monitoring.

	

	Unit:5
	Applications in Physical Sciences
	10 hours

	Data analytics in spectroscopy (UV–Vis, IR, Raman) and materials characterization, Semiconductor device and sensor datasets: I–V curves, response curves, Astronomical datasets: light curves, image stacks, noise handling, Environmental datasets: temperature, pollution, climate trends, Data analysis in optics and photonics experiments, Scientific case studies and mini‑projects using real or simulated datasets.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture hours
	60

	Text Book(s)

	1
	Anil Maheshwari, Data Analytics, McGraw Hill Education, 2017.

	2
	Andreas C. Müller and Sarah Guido, Introduction to Machine Learning with Python, O’Reilly Media, 2016.

	3
	Kieran Healy, Data Visualization: A Practical Introduction, Princeton University Press, 2018.

	4
	Nicholas J. Giordano and Hisao Nakanishi, Computational Physics, 2nd Edition, Pearson, 2005.

	4
	S. S. Sastry, Introductory Methods of Numerical Analysis, 5th Edition, PHI Learning, 2012.

	5
	Anil Maheshwari, Data Analytics, McGraw Hill Education, 2017.

	Reference Books

	1
	Wes McKinney, Python for Data Analysis, 3rd Edition, O’Reilly Media, 2022.

	2
	Joel Grus, Data Science from Scratch, 2nd Edition, O’Reilly Media, 2019.

	3
	Laura Igual and Santi Seguí, Introduction to Data Science: A Python Approach to Concepts, Techniques and Applications, Springer, 2017.

	4
	Claus Fuhrer, Jan Erik Solem and Olivier Verdier, Scientific Computing with Python, Packt Publishing, 2016.

	5
	Peter Bruce, Andrew Bruce and Peter Gedeck, Practical Statistics for Data Scientists, 2nd Edition, O’Reilly Media, 2020.

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://onlinecourses.nptel.ac.in/noc22_cs36/preview

	2
	https://swayam.gov.in/

	3
	https://ocw.mit.edu/courses/8-337j-numerical-methods-for-partial-differential-equations-fall-2003/

	4
	https://numpy.org/

	5
	https://pandas.pydata.org/

	6
	https://matplotlib.org/

	7
	https://scipy.org/

	8
	https://www.kaggle.com/learn

	9
	https://towardsdatascience.com/

	

	Course Designed By: Dr K.B. Rajesh & Dr.R. Balan
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SEMESTER VI

	Course code
	6EB
	GEOPHYSICS
	L
	T
	P
	C

	Core/Elective/SBS
	ELECTIVE PAPER – III B
	4
	0
	0
	4

	
Pre-requisite
	Students are expected to have fundamental
knowledge in the field of natural science concerned with the physical properties of Earth.
	Syllabus Version
	
2023-24

	Course Objectives:

	The main objectives of this course are to:
1. study the physical properties of earth and how it works.
2. study various features of earth using gravity, magnetic, electrical and seismic methods.
3. understand all physical parameters of the geothermal field.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	study the genesis and the propagation of seismic waves in geological materials.
	K2

	2
	apply different techniques to solve complex problems and evaluate large areas of subsurface rapidly.
	K5

	3
	do modeling and calculations using computers.
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Seismology
	10 hours

	Introduction – Seismology –P waves, S waves, their velocities - Time distance curves and the location of epicenters - Effect of boundaries - Major discontinuities and resulting phase of seismic
waves - Derivation of properties from the velocities.

	

	Unit:2
	Surface Waves and Seismometry
	12 hours

	Surface waves: Rayleigh waves and Love waves - Study of earth by surface waves.
Seismometry: Horizontal seismograph and seismography equation – Strain seismograph.

	

	Unit:3
	Earthquakes and Gravity
	12 hours

	Earthquakes: Focus, magnitude, frequency - Detection and prediction.
Gravity: The potential (Laplace's equation and Poisson's equation) - Absolute and relative measurements of gravity - Hammond Faller method - Worden gravimeter.

	

	Unit:4
	Geomagnetism and Internal Structure of the Earth
	12 hours

	Geomagnetism: Fundamental equations - Measurements: method of Gauss, saturation induction magnetometers, proton precession magnetometers, alkali vapour magnetometers - Theories of earth's magnetism - Causes of the main field -Dynamo theories. Internal structure of the earth: The core
variation of mechanical properties with depth - Materials and equation of state of the interior of the earth.

	

	Unit:5
	Geochronology and Geothermal Physics
	12 hours

	Geochronology: Radioactivity of the earth - Radioactive dating of rocks and minerals Geological time scale - The age of the earth. Geothermal physics: Flow of heat to the surface of the earth -
Sources of heat within the earth - Process of heat transport – Internal temperature of the earth.

	




	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture hours
	60

	Text Book(s)

	1
	Introduction To Geophysics Mantle Core And Crust, G. D. Garland, Philadelphia, W.B.Saunders, (1971).

	2
	Physics of the Earth and Planets, A. H. Cook, McMillan, (1973).

	

	Reference Books

	1
	Fundamentals of Geophysics, William Lowrie, Andreas Fichtner, Cambridge University Press, (1997).

	2
	Exploration Geophysics, Mamdouh R. Gadallah, Ray Fisher, Springer Science & Business
Media, (2008).

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/content/storage2/courses/105101083/download/lec5.pdf

	2
	https://www.youtube.com/playlist?list=PLfk0Dfh13pBPXtgn8BT-dpkfaWMRusJwI

	

	Course Designed By: Dr. P. Sagunthala




	Mapping with Programme Outcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	M
	M
	S
	M
	S
	M
	M
	S
	M

	CO2
	M
	S
	M
	S
	S
	M
	M
	S
	M
	S

	CO3
	M
	S
	S
	M
	S
	S
	S
	S
	M
	S


*S-Strong; M-Medium;L-Low


SEMESTER VI

	Course code
	6EB
	ENERGY MATERIALS AND RENEWABLE ENERGY TECHNOLOGIES
	L
	T
	P
	C

	Core/Elective/SBS
	Elective Paper III C
	4
	0
	0
	4

	
Pre-requisite
	The students are expected to know the fundamental concepts about windows, internet and their application.
	Syllabus Version
	
2023-24

	Course Objectives:

	The main objectives of this course are to: 
1. introduce renewable energy resources and energy conversion systems.
2. provide knowledge of photovoltaic systems and energy storage materials.
3. develop understanding of modern energy technologies and sustainability concepts.
4. study advanced functional materials used in renewable energy applications.
5. expose students to real-world applications of renewable energy technologies and green system.

	Expected Course Outcomes:

	On the successful completion of the course, students will be able to:

	1
	explain the principles of renewable energy resources and sustainability concepts.
	K2

	2
	analyze the working and performance of solar energy and energy storage systems..
	K4

	3
	apply knowledge of advanced energy materials in renewable energy technologies.
	K3

	4
	evaluate modern renewable energy applications and green technologies.
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Renewable Energy Resources
	12 hours

	Conventional energy resources, Non‑conventional energy resources, Solar energy, Wind energy, Biomass energy, Hydroelectric energy, Geothermal energy, Global and Indian energy demand, Environmental issues, Sustainability concepts, Green energy principles, Energy conservation methods, Efficient energy utilization techniques


	Unit:2
	Solar Energy Technologies 
	12 hours

	Solar radiation, Solar spectrum, Solar radiation measurement, Solar thermal systems, Flat‑plate collectors, Concentrating collectors, Solar photovoltaic systems, Working of solar cells, Construction of solar cells, Solar modules, Solar arrays, Performance and efficiency factors, Domestic solar applications, Industrial solar applications, Rural solar applications

	Unit:3
	Energy Storage Materials
	12 hours

	Electrochemical energy storage, Primary batteries, Secondary batteries, Fuel cells, Lithium‑ion batteries, Charging mechanisms, Battery safety aspects, Supercapacitors, Characteristics of supercapacitors, Hydrogen production, Hydrogen storage systems, Hydrogen fuel cells, Energy storage in renewable systems, Energy storage in electric vehicles

	Unit:4
	Advanced Energy Materials
	12 hours

	Photovoltaic materials, Silicon solar materials, Thin‑film materials, Perovskite materials, Semiconductor energy materials, Thermoelectric materials, Seebeck effect, Piezoelectric materials, Mechanical energy harvesting, Nanomaterials for energy applications, Catalytic nanomaterials, Electrode nanomaterials, Smart materials for energy technologies, Modern energy harvesting techniques

	Unit:5
	Renewable Energy Applications
	10 hours

	Smart grids, Energy management systems, Integration of renewable energy sources, Sustainable domestic technologies, Sustainable industrial technologies, Renewable energy in India, Indian renewable energy policies, Environmental impact of energy systems, green technologies, Future trends in renewable energy systems


	Smart grids, Energy management systems, Integration of renewable energy sources, Sustainable domestic technologies, Sustainable industrial technologies, Renewable energy in India, Indian renewable energy policies, Environmental impact of energy systems, Green technologies, Future trends in renewable energy systems

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture hours
	60



	Text Book(s)

	1
	S. Rao and B. B. Parulekar, Renewable Energy: Power for a Sustainable Future, Khanna Publishers.

	2
	Suhas P. Sukhatme and J. K. Nayak, Solar Energy: Principles of Thermal Collection and Storage, McGraw Hill Education.

	3
	G. D. Rai, Non-Conventional Energy Sources, Khanna Publishers.

	4
	S. Rao and B. B. Parulekar, Renewable Energy: Power for a Sustainable Future, Khanna Publishers.

	

	Reference Books

	1
	B. H. Khan, Renewable Energy Engineering and Technology, PHI Learning.

	2
	Chetan Singh Solanki, Solar Photovoltaics: Fundamentals, Technologies and Applications, PHI Learning.

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://onlinecourses.nptel.ac.in/noc22_ce82/preview

	2
	https://swayam.gov.in/

	3
	https://nptel.ac.in/courses/121106014

	4
	https://www.mnre.gov.in/

	5
	https://www.energy.gov/eere/renewable-energy

	6
	https://www.iea.org/topics/renewables

	7
	https://www.irena.org/

	8
	https://ocw.mit.edu/courses/energy-courses/

	9
	https://www.nrel.gov/

	Course Designed by Dr.K.B. Rajesh & Dr. A Balamurugan: 
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Value Added Course



VALUE ADDED COURSE I

	Value added course
	OPTOELECTRONICS
	L
	T
	P
	C

	
	
	30
	0
	0
	4

	
Pre-requisite
	Students are expected to possess some basic
knowledge	in	the	field	of	Semiconductor technology.
	Syllabus Version
	
2023-24

	Course Objectives:

	The main objectives of this course are to:
1. understand the optical process in a semiconductor.
2. understand the basic optoelectronics devices-LED, OLED, photodetector and photovoltaic devices.
3. be familiar with recent trends in optoelectronics.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	describe basic laws and phenomena that define behaviour of optoelectronic
devices.
	K1

	2
	describe the development and application of optoelectronic systems
	K2

	3
	interpret the acquired data and measured results.
	K4

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Module:1
	2 hours

	Electron - hole pair formation and recombination, absorption in semiconductor direct and indirect bandgap semiconductors.

	Module:2
	2 hours

	Effect of electric field on absorption, Franz-Keldysh effect in semiconductors.

	Module:3
	2 hours

	Light Emitting Diodes — Materials for light emitting diodes, Principle of action of LED, expression for light power in terms of photon energy, homo structured LED and Hetero junction
LED, drawbacks of homo structured LED.

	Module:4
	2 hours

	Types of LED structures—planar, dome type, surface emitter, edge emitter, super luminescent structure.

	Module:5
	2 hours

	Performance characteristics of LED—Optical output power-current characteristics, forward current voltage characteristics.

	Module:6
	2 hours

	Performance characteristics of LED—Optical output power-current characteristics, forward current
voltage characteristics, Modulation bandwidth, power bandwidth product, Lifetime, Rise time/fall time, reliability,

	Module:7
	2 hours

	Internal quantum efficiency, advantages / disadvantages of using LED. Numerical problems

	Module:8
	2 hours

	Organic light emitting diodes (OLED), The principle of OLED, characterization, structure, efficiency, multilayer OLED.




	Module:9
	2 hours

	Important parameters of photodetectors, Detector responsivity, spectral response range, response time, quantum efficiency, capacitance, noise characteristics.

	Module:10
	2 hours

	Absorption of radiation—absorption coefficient, mention of expression for photocurrent, long wavelength cut off, direct and indirect absorption T.

	Module:11
	2 hours

	Types	of	photodiodes—Junction	photodiodes,	pin	diode,	avalanche	photodiodes,	CCD photodetectors; Comparison of different detectors, Photomultiplier tubes.

	Module:12
	2 hours

	Phototransistors—characteristics. Photoconductive detectors—expression for photoconductive gain. Numerical problems.

	Module:13
	2 hours

	Solar cell—IV characteristics, efficiency, materials

	Module:14
	2 hours

	Organic	photovoltaic	diodes	(OPVD)—fundamental	process,	exciton	absorption,	exciton dissociation

	Module:15
	2 hours

	Charge transport, charge collection, characterization. numerical problems

	Total Lecture hours
	30

	Text Book(s)

	1
	Fibre Optics Communications, Harold Kolimbiris, Prentice Hall, (2004).

	2
	Optical Fibre Communications, Keiser G, McGraw Hill, (2000).

	

	Reference Books
	
	

	1
	Fibre Optic Communication, Agarwal D C, Wheeler Publications, (1996).

	2
	Optical Communication, Katiyar S, S K Kataria and Sons, (2010).

	3
	Optoelectronics and Photonics: Principles and Practices, Kasap S O, Pearson, (2013).

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/courses/115/102/115102026/

	2
	https://moodle.usth.edu.vn/course/view.php?id=362#section-1

	3
	https://www.classcentral.com/course/swayam-semiconductor-optoelectronics-10043

	Course designed by: Dr. S. Krishnaveni



VALUE ADDED COURSE II

	
Value added course
	

NON – DESTRUCTIVE TESTING
	L
	T
	P
	C

	
	
	30
	0
	0
	4

	
Pre-requisite
	Students should be aware of some fundamental principles	of	non	–	destructive	testing	and thermography.
	Syllabus Version
	
2023-24

	Course Objectives:

	The main objectives of this course are to:
1. learn the fundamentals of NDT and its applications which will be used for solving problems in industries to produce flawless components.
2. acquire knowledge about different types of Non-Destructive testing methods and apply those principles to identify defects in various products produced in industries.
3. study and understand various Non-Destructive evaluations, testing methods, theories and their
industrial applications.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	understand the magnetic testing methods and interpretation of results and applications.
	K2

	2
	understand the application of Thermography, eddy current testing method, ultrasonic and acoustic emission testing.
	K3

	3
	understand the instrumentation of various Radiography and testing techniques such as Fluoroscopy, Xerography, Computed Radiography and Computed
Tomography.
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6– Create

	

	Module:1
	2 hours

	Introduction of materials testing -Classification of materials tests – Overview of non-destructive testing methods.

	Module:2
	2hours

	Various NDT methods- selection of NDT methods-Visual Inspection.

	Module:3
	2hours

	Introduction-principle-types of visual testing- Experiments used in visual inspection -Applications.

	Module:4
	2 hours

	Liquid Penetrant Testing – Principles - Testing Process - penetrant materials – Developers.

	Module:5
	2 hours

	Penetrant testing methods- Interpretation of results- Applications.

	Module:6
	2 hours

	Magnetic Particle  Testing-  Magnetic  testing  methods-Interpretation  and  evaluation  of  test
indications. - Application of Magnetic particle Inspection.

	Module:7
	2 hours

	Thermography principles- Contact and non-contact inspection methods-Techniques for applying liquid crystals-Advantages and limitation.




	Module:8
	2 hours

	Infrared radiation and infrared detectors-Generation of eddy currents, Properties of eddy currents

	Module:9
	2 hours

	Eddy current sensing elements, Probes, Instrumentation, Types of arrangement, Applications, advantages, Limitations, Interpretation/Evaluation.

	Module:10
	2 hours

	Ultrasonic and acoustic emission testing - Basics of ultrasonic waves- Principle- Equipment for ultrasonic testing- Testing methods.

	Module:11
	2 hours

	Ultrasonic transducers- Mode of displays- Application.

	Module:12
	2 hours

	Introduction- Basic principle- Instrumentation of acoustic emission testing- Modes- Four channel data acquisition- Applications.

	Module:13
	2 hours

	Radiography testing - Principle-Equipment of Radiography Testing-film and filmless techniques-types and use of filters and screens.

	Module:14
	2 hours

	Characteristics of films -graininess, density, speed, contrast-characteristic curves- Radiographic
techniques.

	Module:15
	2 hours

	Fluoroscopy- Xerography-Computed Radiography- Computed Tomography.

	Total Lecture hours
	30

	Text Book(s)

	1
	Practical Non-Destructive	Testing,	Baldev	Raj,	T.Jayakumar,	M.Thavasimuthu,	Narosa Publishing House, (2014).

	2
	Non-Destructive Testing Techniques, Ravi Prakash, New Age International Publishers, (2010).

	

	Reference Books

	1
	Handbook of Non-destructive evaluation,  Charles, J. Hellier, McGraw Hill Professional,
(2001).

	2
	Introduction to Non-destructive testing: a training guide, Paul E Mix, Wiley, 2nd Edition
New Jersey, (2005).

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/courses/113/106/113106070/

	

	Course designed by: Dr. D.M.Suresh and Dr. K Saravana Kumar




VALUE ADDED COURSE III
	Value added course
	BIOMEDICAL INSTRUMENTATION
	L
	T
	P
	C

	
	
	30
	0
	0
	4

	
Pre-requisite
	Students are expected to have some basic knowledge	in	the	field	of	physiology, operations and instruments used in medical field.
	
Syllabus Version
	
2023-24

	Course Objectives:

	The main objectives of this course are to:
1. understand the working principles of Biomedical Instruments.
2. find applications of various biomedical instruments.
3. impart the knowledge of electronics on various biomedical instruments.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	study the safety instrumentation against radiation, physiological effects due to
current passage and electrical accidents in the hospitals.
	K1

	2
	analyze the theory of Bio-telemetry, its problems and uses.
	K4

	3
	evaluate the advances in biomedical instrumentation such as lasers in medicine,
endoscope, CT scan, ultrasonic imaging, MRI and biofeedback instrumentation
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Module:1
	2 hours

	Physiological Assist Devices: -Introduction – pacemakers – pacemaker batteries.

	Module:2
	2 hours

	Artificial heart valves – nerve and muscle stimulators.

	Module:3
	2 hours

	Heart-lung machine – kidney machine.

	Module:4
	2 hours

	Operation theatre equipment: Introduction – surgical diathermy – ventilators – anesthesia machine.

	Module:5
	2 hours

	Cardiac output measurements – pulmonary function analyzers – gas analyzers.

	Module:6
	2 hours

	Blood gas analyzers – oxymeters – elements of intensive care monitoring.

	Module:7
	2 hours

	Bio-Telemetry: Elements of bio-telemetry system.

	Module:8
	2 hours

	Design of a bio-telemetry system – radio telemetry system.

	Module:9
	2 hours

	Problems in implant telemetry – uses of bio-telemetry.

	Module:10
	2 hours

	Safety instrumentation Introduction – radiation safety instrumentation.

	Module:11
	2 hours

	Physiological effects due to 50 Hz current passage – electrical accidents in hospitals.



[image: ]
	Module:12
	2 hours

	Devices to protect against electrical hazards – hospital architecture.

	Module:13
	2 hours

	Advances in bio-medical instrumentation: Introduction – computers in medicine – lasers in medicine.

	Module:14
	2 hours

	Endoscopes – cryogenic surgery – CT scan – ultrasonic imaging.

	Module:15
	2 hours

	MRI – biofeedback instrumentation – biomaterials.

	Total Lecture hours
	30

	Text Book(s)

	1
	Biomedical instrumentation, M. Arumugam, AnuradhaPublicatios, (2009).

	2
	Introduction to biomedical electronics, Joseph Dubovy, Tata McGraw Hill Company (1978).

	

	Reference Books

	1
	Biomedical Instrumentation and Measurements, Leslie Cromwell, Fred J. Weibell And Erich
A. Pfeiffer, Measurements Prentice Hall of India (1997).

	2
	Handbook of biomedical instruments, Khandpur. R.S, Tata McGraw Hill Company (2003).

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/courses/108/105/108105101/

	2
	https://onlinecourses.nptel.ac.in/noc20_ee41/preview

	3
	https://www.classcentral.com/course/bioengineering-20126

	

	Course designed by: Dr. P. Sagunthala and Dr. K Saravana Kumar




VALUE ADDED COURSE IV
	Value added course
	MODERN DISPLAY DEVICES AND STORAGE MATERIALS
	L
	T
	P
	C

	
	
	30
	0
	0
	4

	
Pre-requisite
	Students are expected to know some basic concepts of display devices, storage materials and their usage.
	Syllabus Version
	
2023-24

	Course Objectives:

	The main objectives of this course are to:
1. acquire knowledge about different types of electronic devices and some storage materials.
2. understand the selection process which will be used in industries.
3. create various electronic and optoelectronic devices using suitable materials.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	evaluate display performances which are necessary to appropriately select an
LCD in clinical situations.
	K1

	2
	present information in visual or tactile form.
	K2

	3
	apply these concepts for electronic visual displays.
	K4

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Module:1
	2 hours

	Selection of	materials	for	different	devices:	Selection	Criteria-	Operating	Parameters-Manufacturing Process-Functional Requirements-Cost consideration.

	Module:2
	2 hours

	Engineering Requirements-Types of Materials-Examples of selection criteria.

	Module:3
	2 hours

	Modern Engineering materials: Metallic Glasses-Structure-Preparation-Properties-Applications.

	Module:4
	2 hours

	Shape memory alloys- Introduction-Structural Changes-General Characteristics-Characterization Techniques-Commercial SMAs-Applications.

	Module:5
	2 hours

	IC Packaging Materials. Introduction-IC packing-Package type-Package materials.

	Module:6
	2 hours

	Display Devices: Introduction-Electroluminescence process- LED materials.

	Module:7
	2 hours

	Fabrication of LED - Applications - Active and passive display devices.

	Module:8
	2 hours

	Liquid crystals-Types -General features of liquid crystals-liquid crystal display systems-TN-LED (twisted nematic liquid crystal display) - merits and Demerits.

	Module:9
	2 hours

	Magnetic Data Storage Devices: Basics of magnetic materials and their parameters - Memory concepts

	Module:10
	2 hours

	Magnetic surface storage devices-magnetic Disc Memories



[image: ]
	Module:11
	2 hours

	Flexible disc storage systems-Floppy disks- Magnetic Tapes and drives-Magnetic Bubble materials

	Module:12
	2 hours

	Rare earth garnets-Magnetic Bubble memories - Charge Couple devices – Applications.

	Module:13
	2 hours

	Optical Data Storage Devices: Principle-Disc data storage- Structure and operating principle of
CD-ROM.

	Module:14
	2 hours

	Magneto-optical storage system (recording and reading) - Data storage and retrieval methods.

	Module:15
	2 hours

	Holography data storage-principle-storing and retrieving digital data-Applications of Holography.

	Total Lecture hours
	30

	Text Book(s)

	1
	Semiconductor Physics and Optoelectronics, V.Rajendran, J.Hemalatha, M.Stalin Mano Gibson,
Vikas Publishing House PVT Ltd, (2003).

	2
	A Text book of Material Science, K.G.Aswani, S. Chand & Company ltd, (2001).

	

	Reference Books

	1
	Material science, O.P.Khanna, Dhanpat Rai Publications, (2004).

	2
	Semiconductor Physics and Optoelectronics, M.Arumugam, Anuradha Agencies,(2003).

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://www.slideshare.net/mobile/thesaifeye/material-handling-storage-system

	2
	https://www.slideshare.net/mobile/jerinmartin/display-devices-44886026

	

	Course designed by: Dr. D.M.Suresh and Dr. K Saravana kumar















Allied Courses



ALLIED PHYSICS PAPERS FOR B. Sc., MATHS / CHEMISTRY2021-2022 BATCH AND ONWARDS

SEMESTER I /III
	Course code
	1AF/
3AF
	
ALLIED PHYSICS-I
	L
	T
	P
	C

	Allied Paper
	
	4
	0
	0
	4

	
Pre-requisite
	The	students	are	expected	to	know	the
fundamental of properties of matter, heat and electricity.
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. understand the behaviour of matter in everyday life.
2. acquire the skill of solving related problems.
3. gain knowledge in properties of matter, electricity and magnetism.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	understand the laws involved in gravitation and elasticity.
	K2

	2
	update the knowledge on heat and thermodynamics, sound and spectroscopy.
	K3

	3
	realize the concept of properties of matter and recognize their applications in
various real problems.
	K4

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyse; K5 - Evaluate; K6 - Create

	Unit: I
	Properties of Matter
	12 hours

	Gravitation: Newton’s law of Gravitation - Determination of G by Boy’s method - mass and density of earth – acceleration due to gravity- Determination of g by compound pendulum.
Elasticity: Basic concepts – bending of beams – depression of cantilever- Determination of Y by uniform and non-uniform bending methods – Torsion in a wire – Determination of rigidity modulus by torsion pendulum.

	Unit: II
	Heat, Thermodynamics and Sound
	12 hours

	Vanderwaal’s equation of state-critical constants of a gas-derivation of critical constants in terms of Vanderwaal’s constants – Joule-Thomson effect – Porous plug experiment –liquefaction of helium – K-Onnes method – properties of liquid Helium I and II.
Sound: Ultrasonics – Introduction - Properties - Production – Piezoelectric method - applications.

	Unit: III
	Atomic Physics
	12hours

	X-Rays: Introduction – Properties – Principle – Production – Coolidge tube – Bragg’s law – derivation –– Powder crystal method – Moseley’s law and its importance – Compton scattering – Applications.

	Unit: IV
	Electricity
	12 hours

	Ballistic Galvanometer – principle – construction – theory – figure of merit –– current and voltage of sensitiveness – Conversion of galvanometer into ammeter and voltmeter – measurement of Thermo EMF and resistance by potentiometer – Electromagnetic induction – Transformers: Theory, energy loss and applications.

	Unit: V
	Magnetism
	10 hours

	Magnetic properties of materials: Magnetic induction B – Magnetisation M – Magnetising field H – Relation between – B, H and M – Magnetic susceptibility – Magnetic permeability – Properties of dia, para and ferromagnetic materials – Curie temperature – Energy loss due to hysteresis – importance of hysteresis curves – magnetic circuit.




	Unit: VI
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	Total Lecture hours
	60

	Text Book(s)

	1
	Properties of Matter and Acoustics, R. Murugesan, 2nd Edition, S. Chand & Co., Ltd. Reprint (2017).

	2
	Modern Physics, R. Murugesan, Kiruthiga Sivaprasath, Twelfth Revised Edition, S. Chand& Co. Ltd. Reprint (2006).

	3
	Heat and Thermodynamics, Brijlal N.subramaniyam, S. Chand & Co. Ltd, Reprint (2006).

	4
	Electricity and Magnetism, R. Murugesan ,Revised edition, S. Chand & Co., Reprint (2014)

	,

	Reference Books

	1
	Heat Thermodynamics and Satistical Physics, Brijlal N. Subramaniyam, P.S.Hemme, S. Chand & Co., Revised edition (2007).

	2
	Thermodynamics and Statistical Physics, Agrawal Prakash, PragatiPrakashan, 27th edition (2015)

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://www.physicstutoronline.co.uk/alevelphysicsnotes/

	2
	https://www.askiitians.com/revision-notes/physics/atomic-physics/

	3
	www.khanacademy.org/science/physics/elasticity/surface tension

	4
	https://sites.google.com/brown.edu/lecture-demonstrations/home?authuser=0

	Course Designed By: Dr. P. Sagunthala, Dr. P. Yasotha
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SEMESTER II / IV

	Course code
	2AF/
4AF
	ALLIED PHYSICS-II
	L
	T
	P
	C

	Allied paper
	
	4
	0
	0
	4

	
Pre-requisite
	The students are expected to learn the fundamentals of Nuclear Physics, Lasers, Semiconductors and electronics.
	Syllabus Version
	2023-24

	Course Objectives:

	The main objectives of this course are to:
1. identify and access the diverse applications of Physics.
2. acquire knowledge in physics concepts and problem-solving skills
3. expertise in various domains of Physics

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Acquire knowledge on basic concepts of photoelectric effect and fission, fusion and to a get clear idea of wave mechanics.
	K1

	2
	Understand the features of Nuclear forces, photoelectric cells, semiconductor diodes and their fundamental concepts.
	K2

	3
	Recognize the concept of Laser properties and digital electronics and explore their applications in real life.
	K4

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit: I
	Modern Physics
	12 hours

	Photoelectric effect – Laws of photo electric effect – Einstein’s photoelectric equation – verification of Einstein’s photoelectric equation by Millikan’s experiment – photo electric cells – applications. Wave mechanics: De Broglie matter waves – determination of De Broglie wavelength – Experimental study of De Broglie matter wave by G.P.Thomson experiment.

	Unit: II
	Nuclear Physics
	11 hours

	Characteristics of nuclear forces – nuclear structure by liquid drop model – Binding energy – mass defect – particle accelerators – cyclotron and betatron –nuclear fission: definition – energy released – chain reaction – atom bomb – nuclear fusion: definition – source of Stellar energy – Hydrogen bomb - elementary particles – Leptons, Mesons and Baryons

	Unit: III
	Laser Physics
	11 hours

	Purity of spectral lines – Coherence length and time – spontaneous and induced emissions – population inversion – metastable state – conditions for laser actions – Ruby laser – Helium–neon laser – applications of lasers – Raman effect – Raman shift – stokes and anti-stokes lines – Laser Raman Spectrometer.

	Unit: IV
	Semiconductor Physics
	12 hours

	Volt – Ampere Characteristics of P-N junction Diode – Zener diode – applications of Zener diodes – photodiode – principle of LED– Frequency Modulation and Amplitude modulation  – basic
principle of antennas – block diagram of Superheterodyne receiver – block diagram of monochrome TV receiver – basic principles and applications of RADAR

	Unit: V
	Digital Electronics
	12 hours

	Integrated Electronics Steps in fabrication of Monolithic IC’s – General applications of IC’s.
Analog and digital computers – organization of digital computers – number systems – conversion



[image: ]
	of binary into decimal – conversion of decimal to binary – binary addition and subtraction – Basic logic gates – NAND and NOR as universal logic gates – Demorgan’s theorems – Boolean algebra – applications of Demorgan’s theorems – Half adder and full adder circuits.

	Unit: VI
	Contemporary Issues
	2 hours

	Expert lectures, online seminars – webinars

	Total Lecture hours
	60

	Text Book(s)

	1
	Modern Physics, R.Murugesan, Kiruthiga Sivaprasath, Twelfth Revised Edition, S. Chand & Co. Ltd., Reprint (2006)

	2
	Principles of Electronics, V.K. Metha , Reprint,S.Chand& Co (2000)

	

	Reference Books

	1
	A Text Book of electronics, R.S Sedha, S.Chand& Co. Ltd. Reprint (2008).

	2
	Modern Physics,Sehgal.Choppa, Sehgal,S.Chand& Co

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://www.askiitians.com/revision-notes/physics/atomic-physics/

	2
	https://www.askiitians.com/revision-notes/physics/nuclear-physics/

	3
	https://www.askiitians.com/revision-notes/physics/solid-and-electronic-device/

	Course Designed By: Dr. P. Sagunthala and Dr. P. Yasotha
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SEMESTER I&II / SEMESTER III&IV
	Course code
	2PF/4PF
	ALLIED PHYSICS PRACTICAL
(Examination at the end of II/ IV semester)
	L
	T
	P
	C

	Allied Practical
	
	0
	0
	2
	3

	Pre-requisite
	Should have the fundamental knowledge of Basic Experiments in physics
	Syllabus Version
	2023- 24

	Course Objectives:

	The main objectives of this course are to:
1. Understand the basics of Experimental techniques and apply it
2. Gain knowledge about different light and optical properties.
3. Motivate the students to apply the principles of physics in their day-to–day life.

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	attain skill to understand the usage of basic laws and theories to determine various properties of the materials given.
	K3

	2
	analyze the characteristics of various diodes and construct power supply.
	K4

	3
	acquire the knowledge of the potentiometer and apply it for various experiments.
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	LIST OF EXPERIMENTS
(Any twelve experiments)
	56 hours

	1. Acceleration due to gravity-Compound pendulum method
2. Moment of inertia – Torsional pendulum method
3. Young’s modulus - Uniform bending - Optic lever method
4. Young’s modulus - Non-uniform bending - Pin and microscope
5. Rigidity modulus – Static torsion method.
6. Frequency of A.C - Sonometer
7. Thermal conductivity - Lee’s disc method.
8. Refractive index of a solid prism – Spectrometer
9. Refractive index of a liquid prism – Spectrometer
10. (i-d) curve - solid prism - Spectrometer
11. Wavelength of spectral lines – Grating - Minimum deviation - Spectrometer
12. Radius of curvature of lens - Newton’s rings method.
13. Viscosity of highly viscous liquid – Stoke’s method.
14. Surface tension - Drop weight method
15. Low range voltmeter calibration - Potentiometer
16. Low range ammeter calibration - Potentiometer
17. Construction of IC regulated power supply
18. Characteristics of PN Junction diode
19. Characteristics of Zener diode
20. Verification of truth tables of logic gates- AND, OR and NOT

	Contemporary Issues
	4 hours

	Online workshop, Webinars on Experimental Electronics

	Total Practical Hours:	60

	Reference Books

	1
	Practical Physics and Electronics, C.C.Ouseph, U.J.Rao, V.Vijayendran, S.Viswanathan
Publishers (2007)

	2
	A text book of practical Physics, M.N.Srinivasan, S.Balasubramanian, R.Ranganathan, Sultan Chand&Sons (2017)

	




	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/courses/115/105/115105110/

	2
	https://www.youtube.com/playlist?list=PLuiPz6iU5SQ8-rZn_LgLofRX7n8z4tHYK

	3
	https://www.slideshare.net/mobile/sunilrathore77398/basicanalogelectronics

	Course Designed By: Dr. P. Sagunthala and Dr. P. Yasotha




	Mapping with Programme Outcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	M
	S
	S
	S
	M
	L
	M
	S
	M

	CO2
	S
	S
	M
	S
	S
	L
	M
	S
	S
	S

	CO3
	M
	M
	S
	S
	L
	M
	S
	S
	S
	M


*S-Strong; M-Medium; L-Low







[image: ]














Annexure



B. Sc. PHYSICS





Syllabus
(With effect from 2023 – 24)




Program Code: 22C















DEPARTMENT OF PHYSICS
Bharathiar University

(A State University, Accredited with “A“ Grade by NAAC and13th Rank among Indian Universities by MHRD-NIRF) Coimbatore 641 046, INDIA



MARKS DISTRIBUTION (EXTERNAL(CEE) AND  INTERNAL (CIA))

I. THEORY(Core/ Elective/ Allied Papers)
	

Max. Marks
	Comprehensive External Examinations
(CEE)
	Continuous Internal Assessments
(CIA)
	
Overall Passing Minimum (Internal + External)

	
	Max. Marks
	Passing Minimum
	Max. Marks
	Passing Minimum
	

	100
	75
	40
	25
	-
	40

	75
	55
	30
	20
	-
	30






Distribution of marks for CIA for Core/ Elective/
Allied Theory Papers(Each student should attend at least one test)
	
S. No
	
Component
	Allotment of Internal Assessment marks for a maximum of

	
	
	25
	20

	1
	Tests (average of two tests of 2 hours each)
	05
	05

	2
	End semester model test (3
hours)
	10
	10

	3
	Assignments- 2 No.s/ Quiz/ Group discussion
	5
	-

	4
	Seminar
	-
	-

	5
	Attendance
	5
	5






II. PRACTICAL (Core/ Elective/ Allied Practical)
	

Max. Marks
	Comprehensive External Examinations (CEE)
	Continuous Internal Assessments
(CIA)
	Overall Passing Minimum (Internal + External)

	
	Max. Marks
	Passing Minimum
	Max. Marks
	Passing Minimum
	

	100
	75
	40
	25
	-
	40

	75
	55
	30
	20
	-
	30

	50
	30
	20
	20
	-
	20





A. Distribution of marks for CIA for Core/
Elective/ Allied Practical(Each student should attend at least one test)
	
S. No
	
Component
	Allotment of Internal Assessment marks for a maximum of

	
	
	25
	20
	

	1
	Record
	10
	05
	

	2
	Tests: One best test out of two tests
	10
	10
	

	3
	Attendance (Minimum 10 experiments to be
completed)
	5
	5
	





B. [image: ]Distribution of marks for CEE for Core/ Elective/ Allied Practical
	
S. No
	
Component
	Allotment of Comprehensive
External Examination marks for a maximum of

	
	
	75
	55
	

	1
	Record
	5
	5
	

	2
	Formula, Circuit diagram, Tabular column and etc.,
	20
	20
	

	3
	Observation
	40
	20
	

	4
	Calculation
	5
	5
	

	5
	Result
	5
	5
	





Distribution of marks for attendance
	Attendance
	Marks

	90% and above
	5

	Between 85 and 90%
	4

	Between 80 and 85%
	3

	Between 75 and 80%
	2

	Between 70 and 75%
	1




QUESTION PAPER PATTERN

The following question paper patterns shall be followed for OBE pattern syllabi for the candidates admitted from the academic year 2023-24 wherever applicable otherwise provided in syllabi itself.


	Maximum 75 Marks – wherever applicable

	SECTION A
	Multiple choice questions with four options
	10*1=10
	10 questions – 2 from each unit

	SECTION B
	Short answer questions of either / or type
	5*5=25
	5 questions – 1 from each unit

	SECTION C
	Essay-type questions of either / or type
	5*8=40
	5 questions – 1 from each unit




	Maximum 45 Marks – wherever applicable

	SECTION A
	Multiple choice questions with four options
	10*1=10
	10 questions – 2 from each unit

	SECTION B
	Short answer questions of either / or type
	5*3=15
	5 questions – 1 from each unit

	SECTION C
	Essay-type questions of either / or type
	5*6=30
	5 questions – 1 from each unit



[image: ]The General Awareness paper to have multiple-choice questions (with four options) to be evaluated by using OMR. For other courses in Part IV namely, Environmental Studies, Value Education – Human Rights, Yoga for Human Excellence and Women’s Rights the question paper pattern should be 5 out of 10. E
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