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DAVANGERE . UNIVERSITY

Department of Studies in Physics
PROCEEDINGS OF THE BOS MEETING

The Board of Studies (BOS) in Physics (P.G.) meton 23rd September, 2024 at 11.00 AM in the
Department of Studies in Physics, Davangere University, Shivagangothri, Davangere. The

following are the members of the board.

1. Prof. M. N. KALASAD Chairman

2. Prof. M. K. RABINAL External Member

3. Prof. N. NAGAIAH External Member

4. Dr.K. M. ESHWARAPPA Member

5. Dr. PRASANNAG.D. Member

6. Dr. ASHWAJEET J.S. Member

Sl. No. Agenda of the BOS meeting

1 Revision of P.G. Physics Syllabus (CBCS) to be effective from the academic year
2024-25.

7 Question paper pattern - P. G. Physics to be effective from the academic year
2024-25.

3 Approval of value added courses.

3 Panel of examiners.

Resolution:

e The board members have discussed the revision of P. G. Physics program
structure and syllabus to be effective from the academic year 2024-25 as per the
CBCS scheme. The board has considered and approved the revised P. G. Physics
syllabus from the academic year 2024- 25.

e The P. G. Physics question paper pattern was discussed and approved to be
effective from the academic year 2024-25.
e The panel of examiners is approved by the board.

The meeting ended with thanks to the members by the Chairman.

Signature of the Committee Members:

1. Prof. M.N.KALASAD \ [} _ge|olu
2. Prof. M.K.RABINAL :

W‘«
3. Prof. N.NAGAIAH Lasgails B
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PG syliabus effective

£

from 2024-25

Marks Py
— g 2 = - w e =
2 . 28| 2| =5 % g | EE
g Subject/ Title of the Paper E‘-) 2 § g g § e g 8
g Paper Code jmg é -E- 8 g = & 5 =
g E=) 558§ a5
4 < &= T
THEORY PAPERS
o 24PHYC 1.1 | Mathematical Methods of Physics 4 70 30 100 4 3
&2 | 24PHYC 1.2 | Classical Mechanics 4 [ 70 ] 30 100 4 3
; 24PHYC 1.3 Electrodynamics and Plasma Physics 4 70 30 100 4 3
= 24PHYC 1.4 | Electronics 4 70 30 100 4 3
2 PRACTICAL PAPERS
@ | 24PHYL 1.5 | Electronics Lab 8 80 | 20 100 4 4
24PHYL 1.6 General Physics Lab 8 80 20 100 4 4
Mandatory Credits: English Language Communication Skill 2 — — —_ 2 —_
THEORY PAPERS
= 24PHYC 2.1 | Mathematical and Computational Physics 4 70 30 100 4 3
& 24PHYC 2.2 Quantum Mechanics-I 4 70 30 100 4 3
E 24PHYC 2.3 Atomic and Molecular Physics 4 70 30 100 4 3
% 24PHYC 2.4 | General Condensed Matter Physics 4 70 30 100 4 3
% PRACTICAL PAPERS
n 24PHYL 2.5 Computational Physics lab 8 80 20 100 4 4
24PHYL 2.6 Optics lab 8 80 20 100 4 4
Mandatory Credits: Computer Skill 2 — - — 2 —
THEORY PAPERS
24PHYC 3.1 Quantum Mechanics -IT 4 70 30 100 4 3
24PHYC 3.2 | General Nuclear Physics 4 70 30 100 4 3
24PHYC 3.3a | Advanced Condensed Matter Physics (CMP)- I/
= [ 24PHYC 3.3b | Advanced Nuclear Physics (NP).I 4|70 301 100 | 4 .
o 24PHYE 8.4a | Lasers and Optoelectronic Devices.
g 24PHYE 3.4b ﬁsu"opﬁys_ics 4 |70 | 30 | 100 4 3
5 [ 24PHYE 3.4¢ | oPwsies
ﬁ 24PHYOE 3.5a | Introduction to Energy Science
2 24PHYOE 3.5b Concepts of Nanoscience 2 40 10 50 2 2
PRACTICAL PAPERS
24PHYL 3.6 General Nuclear Physics Lab 8 80 20 100 4 4
24PHYL 3.7 | General Condensed Matter Physics lab 8 80 20 100 4 4
THEORY PAPERS & PROJECT WORK/DISSERTATION
24PHYC 4.1 Instrumentation Techniques 4 70 30 100 4 3
24PHYC 4.2 | Statistical Mechanics 4 70 30 100 4 3
24PHYC 4.3a | Advanced Condensed Matter Physics (CMP)- II
24PHYC 4.3b Nuclear Physics (NP)-II 4 70 30 100 4 3
CMP NP
E, 24PHYE 4.4a Materials 24PHYE 4.4f Accelerating
] Characterization Physics
E 24PHYE 4.4b Solar& Hydrogen | 24PHYE 4.4g Radiation Physics
Energy and Dosimetry N
g 24PHYE 4.4c Polymer 24PHYE 4.4h Nuclear Spectroyscopy 4 wn 20 10 4 °
% Composites Methods
24PHYE 4.4d Biophysics 24PHYE 4.4d Biophysics
24PHYE 4.4¢ Quantum 24PHYE 4.4e Quantum
Computing Computing
PRACTICAL PAPERS & STUDY TOUR/FIELD VISIT
24PHYL 4.5a | Condensed Matter Physics lab .
24PHYL 4.5b | Nuclear Physics lab 8 |80 20| 100 | 4 *
24PHYP 4.6 | Project Work 8 80 20 100 4 4
Mandatory Credits: Personality Development 2 — — — 2 =
Total Credits for the Course / 136 | — 2400 | 104 —

LESHWAR
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PG syllabus effective from 2024-25

Programme - M. Sc.rPhYSics

Courses having focus on employability/ entrepreneurship/ Skill development

Activities with direct bearing on employability/

Paper Code Title of the Paper . .
4 P entrepreneurship/ Skill development
. . 1 f f lati f ial functions,
24PHYC 1.1 | Mathematical Methods of Physics " ge.bra' ¢ tensors. ormuration oF special tnctions
applications of matrices and integral transforms.
. . ian, iltoni d i f lati
24PHYC 1.2 | Classical Mechanics Lagrar}glan. Hamx tomar\' and Jacobi formulations
analysis of rigid body motion.
Felids of Moving charges, radiating systems
24PHYC 1.3 | Electrodynamics and Plasma Physics propagation and interactions of electromagnetic waves,
behaviors plasma.
24PHYC 1.4 | Electronics L.Tsag.e of Op-Amp and analysis of digital electronic
circuits.
24PHYL 1.5 | Electronics Lab Designing circuits and implementations.
24PHYL 1.6 | General Physics Lab Working with various devices.

Mandatory Credits: English Language Communication Skill

Mathematical and Computational

Working out the solution of partial differential
equations. Group representation, identifying boundary

24PHYC 2.1
Physics conditions, errors aralysis and Monte Carlo
Calculations.
24PHYC 2.2 | Quantum Mechanics-I Interpretation and application of Statistical laws
. . W function, ki t th luti £
24PHYC 2.3 | Atomic and Molecular Physics ave funchon, wor ng od ¢ sommon o
Schradinger, wave equation and Operator algebra.
. lculati £ 1 in, IR, R Spectra,
24PHYC 2.4 | General Condensed Matter Physics ca CP . 1 on o nudear st . aman - opectra
application of laser and Optics fiber
. . Designi lgorithm, impl tati f physi
24PHYL 25 | Computational Physics lab esigning - atgort ,m %mp ?men mon. o physies
problems and working with Linux operating system.
24PHYL 2.6 | Optics lab Space dynamics, remotes sensing, concepts stellar

interferometer, H-R diagram and Solar system.

Mandatory Credits: Computer Skill

Employing approximation methods to various systems

24PHYC 3.1 | Quantum Mechanics -II i
and Dirac’s Concepts.
Magnetic moment by molecular beam experiment,
24PHYC 3.2 | General Nuclear Physics nuclear spin,. nuclear reactions -Q values, thresh.old
energy, working neutrons, nuclear forces and particle
interactions.
Crystal structure determination, thermal behavior of
24PHYC 3.3a Adva'nced Condensed Matter solids, structure of. .semic.onductors . and
Physics superconductors, electronic dielectric ferroelectric and
magnetic properties of solids.
. 3 Pumping techniques, LASER Systems Optoelectronic
24PHYE 34a | Lasers and Optoelectronics Devices. e e i
devices manufacturing Process and applications.
. Space dynamics, remote Sensing, concepts stellar
24PHYE 3.4b
Astiopliysics interferometer H-R diagram and Solar system.
Atmospheric Physics concepts, Monsoon dynamics,
. . atmospheric models for pollutions studies &
24PHYE 3.4c | Atmospheric Physics i . :

meteorology principle and working of Various
instruments- Radar Systems.

Department of Studies in Physics, Dava

gere University.
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PG syllabus effective from 2024-25

24PHYOE3.52 | Nanomaterials Conventional and Non-conventional energy Sources.
. . Phys:cs of nanomaterials and Various techniques for the
24PHYOE3.5b | Introduction to Energy Science e . !
growth of nanomaterials.
. Handli devi -GM  Counter, G
24PHYL 3.6 General Nuclear Physics Lab ey oumer R
spectrometer & radioactive Sources.
General Condensed Matter Physics X-ray diffr.ac.tion analysis, measgrement of ene'rgy gap,
24PHYL 3.7 lab Hall co-efficient thermal expansions and Fermi energy
? of materials.
. . V d ic techni diation detectors,
24PHYC 4.1 | Experimental Techniques acul.lm and cryogenic techniques radiation detectors
electrical measurements and sensors.
24PHYC 4.2a | Condensed Matter Physics (CMP)- I | Electronic, thermal and optical properties of Solids.
24PHYC 42b | Nuclear Physics (NP)-I Nuclear .Détectors, nuclear Pulse techniques, nuclear
models timing and gamma rag Spectroscopy.
. i ic, fe i ies of Solids, h of
Condensed Matter Physics (CMP)- Dielectric, f rroelectric proPertles o ?0 ids gr'owt 0
24PHYC 4.3a . nanomaterials, and studies on imperfections &
dislocations.
24PHYC43b | Nuclear Physics (NP)-II Nuclear fiss.ion, neutro.n transport studies, analysis of
nuclear rection mechanisms, & nuclear decay.
24PHYE44a | Nanophysics Grov.vth.& Characterization techniques and studies of
applications.
Photovoltaic energy conversion, solar cells, hydrogen
24PHYE 44b | Solar& Hydrogen Energy production and storage studies and utilization of
hydregen.
24PHYE 44c | Polymer Composites Concepts of 'Polymer Composites, fanctionalization of
nanocomposites.
24PRYE44d | Biophysics Physi.cs of biolf)gical Processes and Various
experimental techniques.
Production of ion Sources, handling of ion sources and
24PHYE 4.4e | Accelerating Physics ion optics, Construction working and applications of
particles accelerators.
e , . Interaction of radiation with matter, Principles of
24PHYE 4.4f | Radiation Physics and Dosimetry . _ .
dosimetry radiation of dosimeters.
Ion implantati ts& imental methods of
24PHYE 4.4g | Nuclear Spectroscopy Methods on.lmp anta On, conceprst: Experinental methods o
positron annellation spectroscopy.
Four probe technique, Guy balance landling
. M t of tic S tibility, ivity,
24PHYL 45a | Condensed Matter Physics lab easuyement of magnetic Susceptibllly, Cosraviy
retentivity, energy loss of ferromagnetic materials V-I
Characteristics, magnetoresistance activation energy.
Handling of GRS, GM Counter, Meusurement of point
24PHYL 4.5b | Nuclear Physics lab energy & randomicity of radioactive decay. Design and
implementation of nuclear electronic circuits.
. Problem Selection, Project Plan, instrumentation data
24PHYP 4.6 | Project Work ) !

collections, interpretation & Reporting.

Mandatory Credits: Personality Development

Department of Studies in Physics, Da

ere University




PG syllabus effective from 2024-25

Programme - M. Sc. Physics

Programme Specific Objectives

e 'To enable students to understand basic and advanced concepts of Physics.
e 'T'o impart professional knowledge and practical skills which includes, advanced
experiments and computational techniques.

e 'T'o develop an ability to analyze and apply the concepts of Physics for solving real
life problems.

e 'To create a conducive environment to sharpen the research skills and thus produce
competent and professionally sound graduates.

Program Outcomes

The Master of Science in Physics program ensbles the students with knowledge,
general competence and analytical skills that are essential for education, research,
industry and consultancy.

On completion of the programme the student will be able to:

e Think critically and acquire skills through logical reasoning and inculcate the habit
of self-learning through principles of Physics.

e Apply the knowledge and comprehend the fundamental theory and experimental
concepts of Physics to real life situation.

® Demonstrate highest standards of ethical conduct and professional behavior,
critical, interpersonal and communication skills as well as a commitment to life-long
learning,

e Take up research to predict cause and effects of physics principles.

Programme Specific Outcomes

On completion of the programme the student will be able to:

e Understand the concepts of Physics and appreciate the diverse phenomenon
observed in nature from a small set of fundamental laws.

e Acquire hands on experience to wotk in applied areas of physical sciences by gaining
the knowledge of Physics through theory and practical with good laboratory
practices and safety.

e Demonstrate the skills to communicate the acquired knowledge and also, explore
the possible applications by research.

Departiment of Studies in Physics, Davangere University. 6



PG syllabus effective from 2024-25

Semester-I
24PHYC 1.1: Mathematical Methods of Physics

Course Obijectives:

e To demonstrate and understand how to formulate and solve Physics problems
using mathematical concepts viz: Vectors, Tensors, Matrices, Special functions and
Fourier and Laplace Integral Transforms.

Course OQutcomes:

After successful completion of this course, students will be able to:

CO 1. Demonstrate the usage of vectors, coordinate system and tensors.

CO 2. Identify the need of special functions to formulate Physics problems and
acquire the ability to solve them.

CO 3. Recognize the type of matrices, their properties and applications, also
understand the calculus of residues.

CO 4. Obtain Fourier and Laplace integral transform of given functions and their
physical significance.

~

Department of Studies in Physics, Davangere University



PG syllabus effective from 2024-25

Semester-1
24PHYC 1.1: Mathematical Methods of Physics

Unit-I (14 Hrs.)
Vector Analysis: Vectors and scalars, dot and cross product, gradient — divergence & curl,
vector integration, gauss and stokes theorem, orthogonal coordinate systems — differential
vector operators, curvilinear coordinates - differential vector operators.

Tensors analysis: Space in N dimensions, Coordinate transformation, contravariant and
covariant tensors, symmetric and skew-symmetric tensors, fundamental operations,
matrices, metric tensor, associate tensors, Christoffel’s Symbols, covariant derivative,
tensor form of gradient, divergence and cutl, applications.

Unit-II (14 Hrs.)
Special Functions: Review of second order differential equation, singular points, power
series solution— Frobenius method, series solution of differential equations: Legendre,
Bessel, Laguerre and Hermite polynomials, generating functions, Rodrigues formula,
orthogonal properties and recurrence relations, beta and gamma functions.

Unit-I11 (14 Hrs.)
Matrices: Different types of matrices — orthogonal, Hermitian, skew Hermitian, periodic
matrix, idempotent matrix, unitary and normal. eigen values and eigen vectors of matrices.
diagonalization of matrices.

Complex analysis: Analytic functions, Cauchy — Riemann equations, Cauchy — Riemann
equations (polar form), Cauchy’ s integral theorem, Cauchy integral formula, Taylor Series,
Laurent’s series, singularitics, Cauchy’s residue theorem.

Unit-IV (14 Hrs.)
Fourier’s Integral Transforms: Introduction, Integral transforms, Fourier integrals
theorem, Fourer integrals, Fourer transforms, properties of Fourier transforms,
convolution theorem, Fourier transform of detivatives, relation b/w Fourier and Laplace
transforms, applications of Fourier transform.

Laplace’s Integral Transforms: Introduction, Laplace transform and their properties,
Laplace transforms of derivatives, integral off(t), t f(t), initial and final value theorems,
exponential integral functdon, Laplace transform of f(t)/t, error function, unit step
function, periodic function, convolution theorem, inverse Laplace transforms.

References:
1. HXK Dass and Dr. Rama Verma, “Mathematical Physics” 6% Edition S. Chand & Company,
2010.

. Sathya Prakash, “Mathematical Physics” 6 Revised Edition Sultan Chand and Sons, 2011.
3. G.B. Arfken and H. ]. Weber, “Mathematical Methods of Physics”, 4® Edition, Books Pvt Ltd.,
India, 1995.
4. B. D. Gupta, “Fundamentals of Mathematical Physics” 6t Edition Books and Allied (p) Ltd.,
2012.
P. K. Chattopadhyay “Mathematical Physics” Wiley Eastern. 2009.
Sharma, “Matrix methods and vector Spaces in Physics” PHI. 2009.
G Ramachandran, M.S Vidya and Venkataraya, Vijayalakshmi, “Introduction to vectors, axial
vectors, tensors and spinors”, Prakashana Mysuru, 2017.

N>

Department of Studies in Physics, Davangere University



PG syllabus effective from 2024-25

Semester-1
24PHYC 1.2: Classical Mechanics

Course Obijectives:

e To understand the dynamics of system of particles.
e To illustrate the Lagrangian and Hamiltonian formulation.

e To demonstrate the motion of a rigid body.

Course OQutcomes:

After successful completion of this course, students will be able to:

CO 1. Understand the concepts of Newtonian Mechanics and Lagrangian Mechanics.

CO 2. Understand and apply the Hamilton’s equations to simple practical situations.

CO 3. Apply Hamilton-Jacobi Theoty to simple practical situation and understand the
concept of central force.

CO 4. Desctibe Eulet’s theorem, Eulet’s angles, Coriolis force and Four vectors.

Department of Studies in Physics, Davangere University. 9



PG syllabus effective from 2024-25

Semester-I
24PHYC 1.2: Classical Mechanics

Unit-I (14 Hrs.)
Newtonian Mechanics: Mechanics of single and many particle systems - conservation
laws of linear momentum, angular momentum and energy.

Lagrangian Formulation: Constraints in motion; Generalized co-ordinates; Virtual work
and D’Alembert’s principle; Lagrangian equations of motion; Velocity dependent
potentals and dissipation function; Lagrangian formulation of conservation theorems;
application of Lagrangian formulation to Atwood’s machine, bead sliding on a rotating
wire and simple pendulum.

Variational Principle and Lagrange’s equations: Hamilton variational principle;
Lagrangian equations of motion from variational principle; application of variational
principle to a straight line, catenoid and brachistochrone problem.

Unit-I1 (14 Hrs.)
Hamiltonian Formulation: Hamilton’s equations of motion from Legendre
transformations; Physical significance of Hamiltonian; Cyclic coordinates and conservation
theorems; Routh’s procedure; Detivation of Hamilton equation from Variational principle;
Principle of least action; application of Hamiltonian formulation to a simple pendulum,
charged particle in an electromagnetic field, motion of a particle in central force field.
Canonical transformations: Condition for transformation to be canonical, illustrations;
Poisson brackets — Properties, Canonical equations of motion in Poisson bracket notation;
Lagrange brackets, relation between Lagrange and Poisson brackets.

Unit-I11 (14 Hrs.)
Hamilton - Jacobi theory: Hamilton-Jacobi equation for Hamilton’s principal function;
Harmonic oscillator problem as an example of the Hamilton-Jacobi method; Hamilton-
Jacobi equation for Hamilton’s characteristic function.

Motion in central force field: Reduction to one-body problem; equations of motion and
first integrals; the Virial theorem; Keplet’s laws of planetary motion; Scattering in a central
force field: Scatteting cross-section and impact parameter; the Rutherford scattering
problem.

Unit-IV (14 Hrs.)
Motion of a Rigid Body: Moving coordinate systems: rotating coordinate systems; the
Coriolis force; effect of Coriolis force on a freely fatling particle; Euler’s theorem; angular
momentum and kinetic energy; the inertia tensor; Fuler’s equations of motion; Euler’s
angles; motion of a symmetric top.

Relativistic Mechanics: Fout-dimensional formulation: four-vectors, four-velocity, fout-
momentum and four-acceleration; Minkowski equation of motion; Lorentz co-variant
form of equation of motion.

References
1. H. Goldstein, Classical Mechanics: (Addison-Wesley, 1950).
R.G. Takawale and P. S. Puranik, Introduction to Classical Mechanics: (I'ata McGraw, 1979).
N. C. Rana and P. S. Joag, Classical Mechanics: (Tata McGraw, 1991).
Landau .. D. and Lifshitz E. M., Mechanics: (Additon-Wesley, 1960).
Dr. J.C. Upadhyaya, Classical Mechanics: (Himalaya Publishing House, 2009).
Satya Prakash, Mathematical Physics with Classical Mechanics: (Sultan Chand and sons,
1985).

AN AN

Departiment of Studies in Physics, Davangere University



PG syllabus effective from 2024-25

Semester-I
24PHYC 1.3: Electrodynamics and Plasma Physics

Course Objectives:

® To setup and examine Maxwell’s equations and their applicability to electromagnetic
field. Understand the Radiating systems.

e 'To identify and analyze the interaction mechanism of electromagnetic waves and
Plasma.

Course Qutcomes:

After successful completion of this course, students will be able to:

CO 1. Identify the various system of charges, formulate Maxwell equations in terms
of electromagnetic potential and undetstand the theory of radiation.

CO 2. Tlustrate various radiating systems and identify the need of tensor formulation
and represent electromagnetic field vectots in tensor form.

CO 3. Understand the interaction mechanism of electromagnetic waves in different
media and relate to practical situation.

CO 4. Understand and analyze the interaction between plasma and magnetic fields,
with particular emphasis on how plasmas are influenced and controlled by
magnetic fields.

Department of Studies in Physics, Davangere University. 11



n

PG syllabus effective from 2024-25

‘Semester-I
24PHYC 1.3: Electrodynamics and Plasma Physics

Unit-I (14 Hrs.)
Electric Multipole Moments: The electric dipole and dipole in uniform and non-uniform
clectric field, mutual potential energy of two dipoles-electric quadrupole and multipole
moments of a system of charges. multipole expansion of the scalar potential of an atbitrary
charge distribution.

Potential formulation: Maxwell equations in terms of electromagnetic potentials. Gauge
transformations. The Lotentz, coulomb and radiation gauges.

Fields of moving charges and radiation: The retarded potentials. The Lienard-Wiechert
potentials. Fields due to an arbitrarily moving point charge. The special case of a charge
moving with constant velocity.

Unit-II (14 Hrs.)
Radiating systems: Radiation from an oscillating dipole. Power radiated by a point
charge-Larmor formula. Lienard’s generalization of Larmor formula. Energy loss in
bremsstrahlung and linear accelerators. Radiation reaction-Abraham-Lorentz formula.
Relativistic electrodynamics: Charge and ficlds as observed in different frames.
Covatiant formulation of electrodynamics-Electromagnetic field tensor-Transformation of
fields - Field due to a point charge in uniform motion-Lagrangian formulaton of the
motion of charged particle in an electromagnetic field.

Unit-I11 (14 Hrs.)
Electromagnetic waves: Monochromatic plane waves- velocity, phase and polarization.
Poynting theorem. Propagation of plane electromagnetic waves in (a) conducting media
(b) nonconducting medium and (c) ionized gases. Reflection and refraction of
clectromagnetic waves at a plane interface—Fresnel formulae for parallel and
perpendicular components. Brewster law. Normal and anomalous dispersion in gases—
Dispersion in liquids and solids: Clausius-Mossotti relation.

Wave guides-TE waves in a rectangular wave guide-coaxial transmission line.

Unit-IV (14 Hrs.)
Plasma physics: Quasi neutrality of a plasma-plasma behavior in magnetic fields, Plasma
as a conducting fluid, magneto hydrodynamics, magnetic confinement, Pinch effect,
instabilities in pinched plasma column, Plasma waves, plasma oscillations.

References:

1. Laud B.B., “Electromagnetics”, Wiley Eastern Limited, India, 2000.

2. Griffiths D.J., “Introduction to electrodynamics”, 5th Edn,, Prentice-Hall of India, New
Delhi,2006.

Born M. and Wolf E., “Principles of optics”, 6th Edn., Pergamon Press, Oxford, 1980.
Gupta S L, Kumar V, Singh Sp, “Electro Dynamics”, 220d edition, Pragati Prakashan, 1992.
Jackson J.D., “Classical electrodynamics”, 2nd Edn., Wiley-Eastern Ltd, India, 1998.
Matveev A.N., “Optics”, Mir Publishers, Moscow, 1988.

Grant LS. and Phillips W.R., “Electromagnetism”, John Wiley and Sons Ltd. 1975.
Lorrain P. and D. Corson, “Electromagnetic Fields and Waves”, CBS. 1986.

9. Paul Bellan, “Fundamentals of Plasma Physics”, CUP 2006.

10. Pramanik, “Electromagnetism”, PHI
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11. Bittencourt J. A., “Fundamentals of Plasma Physics”, Springer. 2004.
12. Choudhuri A. R, “The Physics of Fluids and Plasmas”, Cambridge, UP 1998.
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PG syllabus effective from 2024-25

Semester-I
24PHYC 1.4: Electronics

Course Obijectives:

e To impart fundamental knowledge of operational amplifier and their application in
various electrical circuits and devices,

e To demonstrate the designing of various circuits using linear ICs to use them in
various application.

e To understand the basics of digital electronics and then design combinational and
Sequential logic circuits.

Course Qutcomes:

After successful completion of this course, students will be able to:

CO 1. Desctibe the characteristics of an ideal and practical operational amplifier.

CO 2. Design and demonstrate the linear, non-linear, filters and interface circuit and
other applications of an operational amplifiers,

CO 3. Understand the different building blocks in digital electronics using logic gates
and solving Boolean expressions.

CO 4. Design of applications of digital electronics as combinational and sequential
logic control circuits like flip flops, shift registers, counters.

tudies in Physics, Davangere University. 13
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PG syllabus effective from 2024-25

Semester-I
24PHYC 1.4: Electronics

Unit-I (14 Hrs.)
Operational Amplifier: Basic information of Op-Amp, Characteristics of an ideal
operational amplifier - comparison with 741, IC Op-Amp 741, equivalent circuit, open
loop Op-Amp configurations — differential, inverting and non-inverting amplifiers
(qualitative). Op-Amp as a feedback amplifier — feedback configurations, voltage-series
feedback amplifiers — negative feedback, closed loop voltage gain, input & output
impedance, bandwidth and voltage follower, differential amplifiers.

Unit-I1 (14 Hrs.)
Applications of an Operational Amplifier:

Linear Applications: Summing, scaling, averaging amplifiers, ideal and practical
integrator, differentiator.

Non- Linear Applications: Comparators, schmitt trigger, 555 timer - astable &
monostable multivibrator,

Active Filters: First order & second otder low-pass filters, first order & second order high-
pass filters, band-pass filters, all pass filters (qualitative).

Interface Circuits: D/A Converters - R-2R Ladder, Weighted Register DAC; A/D
Converters- Successive Approximation, Dual Slope ADC, Accuracy & Resolution.

Unit-II1 (14 Hrs.)
Boolean algebra and Logic Gates: Number systems, binary, decimal, octal, hexa decimal;
Boolean operations and expressions, Boolean analysis of logic gates, universal gates,
simplification of Boolean expression, SOP & POS simplification, NAND and NOR
implementation, Karnaugh map: two, three and four variable map, simplification of
Boolean expressions using K-map, don’t care conditions; Tabulation method,
determination and selection of prime implicates.

Unit-IV (14 Hrs.)
Combinational and Sequential logic circuits: Introduction, design procedure, Digital
adders and subtractors; Multiplexer and demultiplexers.

Flip Flops, types - SR, JK, D & T, MS-JK flipflops, triggering of Flip Flops, timing
diagrams, Flip flop excitation tables; Registers and types; Counters, Synchronous and
Asynchronous Counters.

References:

Ramakanth A Goyakwad, “Op-Amp and Linear Integrated Circuits”: 2015.

M. Morris Mono, “Digital Logic and Computer Design”, PHI,2001.

Albert Malvino, David ] Bates, “Electronics Principals”2002.

T. L. Floyd , “Digital Fundamentals”, 7" edn. (Pearson Education Asia )2002.

S L Kakani, K C Bhandari, “Electtonic Devices and Circuits”2012.

A P Malvino and D P Leach, “Digital Principles and Applications”, TATA McGraw Hill,

2006.

7. Robert F. Coughlin and Fredericks, Driscoll, “Operational Amplifiers and Linear Integrated
Circuits”: PHI 2001.

8. D Chattopadhya, “Electronics-Fundamentals and Applications™, 2008.
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sywhm effective frem 202425

Semester-1
24PHYL. 1.5: Electronics Lab

List of Experiments

(At least Eight of the following to be performed)

1.

N REPD

9.

Study the performance Op-Amp in differential mode and common mode and hence
find CMRR and Slew rate.

Study of Op-Amp as an inverting and non-inverting amplifier.

Design and construct the practical differentiator and study its performance.
Design and construct the practical integrator and study its performance.

Construct first/second order High Pass filter and to determine cut-off frequency.
Construct first/second order Low Pass filter and to determine cut-off frequency.
Construct Astable Multivibrator and hence find its duty cycle using (IC-741/555).
Design and construct summing, scaling and averaging amplifier using Op-Amp.
Design and construct comparator and subtractor using Op-Amp.

10. Realization of all gates using NAND gates (IC-7400).
11.Realization of all gates using NOR gates (IC-7402).
12. Verification of Half and Full adder.

13. Design and construct ADC and DAC.

14. Design and verification of flip-flops.

(Department of Studies in Physics, Davangere University may add new experiments).

References:
1. Albert Malvino, “Electronic Principles”, Experimental Manual.2015.
2. Grob, Pugh, Ponic, “Experiments in Basic Electronics”, McGraw Hill.1997.
3. Horowitz and Hill, “The Art of Electronics”, CUP. 1987.
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PG syllabus effective from 2024-25

Semester-1
24PHYL 1.6: General Physics Lab

List of Experiments
(At least Eight of the following to be performed)

Determination of inversion temperature of Cu-Fe thermocouple.

Determine the velocity of ultrasonic sound though liquid media and determining

the Vander walls constant.

Determination of mode constant of vibration of fixed free bar.

Frank-Hertz experiment- determine the excitation potential of Ar gas.

Thermal conductivity of good conductor by Forbes method.

Determination of filament work-function in vacuum and verification of Richard

and Dushman equation.

Analysis of rotation vibration spectrum of a diatomic molecule (HCl/HBr).

Determination of Plank constant using photocell.

Determination of energy gap of thermistor.

0. Determination of Hartmann’s constants and hence to verify the Hartmann’s
formula.

11. Determination of absorption coefficient of KMnO4 solution by transmission

method.
12. Vertfication of law of intermediate metals for thermo emf.

o=

o W

=0 o N

(Department of Studies in Physics, Davangere University may add new experiments).

References:
1. Gupta and Kumar “Practical Physics”, Pragati Prakashan. 1976.
2. Misra and Misra “Physics Lab”, Manual, South Asian Publishers. 2000.
3. Misra and Mohanty “Advanced Physics Lab Manual”, South As An Publication. 2007.
4. Rajkumar and Madan Lal, “Advanced Practical Physics”, Kedarnath Ramnath.1963.
5. R.A. Sawyer “Experimental Spectroscopy”, Dover. 1963.
6. Singh and Chauhan “Advanced Practical Physics”, 2 Vol,, Pragati Prakashan. 1976.
7. Worsnop and Flint “Advanced Practical Physics for Students”, AsiaPublishers.1971.
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PG syltabus effective from 2024-25

Semester-II
24PHYC 2.1: Mathematical and Computational Physics

Course Obiectives:

e To demonstrate how to setup and solve Partial Differential Equations (PDE) for a
given problem. Identify the necessity of groups and their representation. Classify
and trace the soutces of errors and evaluate the errors. Illustrate the Monte Carlo
Method of calculations.

e To make the students familiar with the applications of Partial Differential
Equations, Gteen functions, Error Analysis and Monte Carlo Method of
Calculations and group theory.

Course Qutcomes:

After successful completion of this course, students will be able to:

CO 1. Classify PDEs, apply analytical methods and physically mnterpret the solutions.

CO 2. Demonstrate the representation of groups.

CO 3. Use of Green functions to solve partial differential equations.

CO 4. Classify the types of errors and perform algebra of errors, identify the given
problem has stochastic nature or not and perform Monte Catlo calculations of
simple problems.

Department of Studies in Physics, Davangere University. 17



PG syllabus effective from 2024-25

Semester-II
24PHYC 2.1: Mathematical and Computational Physics

Unit-I (14 Hrs.)
Partial Differential Equations: Classificadon of PDLE’s. System of surface and
characteristics, examples of hyperbolic, parabola and elliptic equations. solution by the
direct integration, method of separation of variables. The wave equation, Laplace equation,
heat conduction equations and their solutions in cartesian coordinate system in one, two
and three dimensions, plane polar coordinates, cylindrical polar and spherical polar
coordinates, spherical harmonics and their properties.

Unit-II (14 Hrs.)
Group Theoty: Definition and examples of groups. symmetry group of squares,
multiplication table, classes and subgroups, cyclic groups, direct product of groups,
isomorphism and homomorphism, permutation group, reducible and irreducible group
representations.  Schur’s Lemmas., Topological and Lie groups, connectedness and
compactness, group generators. representation of a continuous group. SO (2), SO (3) and
SU (2) groups and their representation, The Lorentz Group.

Unit-III (14 Hrs.)
Green’s Functions and Integral Equations: Boundary value problems, Sturm-Lioville
theoty, Self-adjoint operators, Dirac delta functions and its properties, Green functions for
one, two- and three-dimensional equations, eigen function expansion of Green’s functions,
Fred Holm and Volterra type integral equations. Solution of equation with separable
Kernals, Neumann seties method — examples, non — homogeneous integral equations.

Unit-IV (14 Hrs.)
Theory of Errors and Curve Fitting:

Error Analysis: Definition, classification of errors, propagation of errors — addition,
subtraction, multiplication, division, exponentials, logarithm. Deviation from mean value,
standard deviation. Least Square Fitting: Principle of least square, method of least
squares, change of origin and scale, to fit up the parabola.

Monte Carlo Method of Calculations: Random variables, discrete random variables,
continuous random variables, probability density function, discrete probability density
function, continuous probability disttibutions, cumulative distribution function, law of
large number, central limit theorem, random numbers and their generation, tests for
randomness, inversion random sampling technique including worked examples, integration
of simple 1-D integrals including worked examples.

References:
1. H.K. DASS and Dr. Rama Verma, “Mathematical Physics” 6 Edition S. Chand & Company,
2010.

2. Sathya Prakash, “Mathematical Physics” 6™ Revised Edition Sultan Chand and Sons 2014.
3. G.B. Arfken and H. J. Weber “Mathematical Methods of Physics”, 4* Edition, Books Pvt Ltd.,
India. 1995.
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PG syllabus effective from 2024-25

4. B. D. Gupta, “Fundamentals of Mathematical Physics” 6 Edition Books and Allied (p)
Ltd.1997.

5. P.K. Chattopadhyay “Mathematical Physics” Wiley Eastern 1990.

6. Sharma, “Matrix methods and vector Spaces in Physics” PHI 2009.

7. G kamachandran, M S Vidya and Venkataraya, Vijayalakshmi, “Introduction to vectors, axial
vectots, tensors and spinors”, Prakashana Mysuru, 2017.

8. Athanasios Papoulis and S. Unnikrishna Pillai, “Probability, Random Variables, and and
Stochastic Processes”, Fouth Edition, McGraw Hill.2001.

9. Malvin H. Kalos and Paula A. Whitelock, “Monte Carlo Methods”, Second edition, Wiley-VCH,
Verlag GmbH & Co. KGaA.2008.

Department of Studies in Physics, Davangere University. 19



PG syllabus effective from 2024-25

Semester-I1
24PHYC 2.2: Quantum Mechanics - I

Course Obijectives:

e To understand the concepts in quantum mechanics. Formulate Quantum Physics
laws. Hlustrate the applications of quantum mechanics in various one-dimensional
problems of different potential field. Demonstrate the construction and solving the
quantum mechanical models.

Course OQutcomes:

After successful completion of this course, students will be able to:

CO 1. Understand de-Broglie hypothesis, uncertainty principle and derive
Schrédinger time dependent and time independent equation along with solving
the problems.

CO 2. Setup the Schrédinger equation to the vatious potential field and able to solve
by various approach.

CO 3. Ilustrate operator algebra in Quantum Mechanics.

CO 4. Explain the concepts of angular momentum and distinguish the identical
particles.

Departiment of Studies in Physics, Davangere Univel



PG syllabus effective from 2024-25

Semester-11
24PHYC 2.2: Quantum Mechanics - I

Unit I (14 Hrs.)
Fundamentals of Quantum Mechanics: Failures of classical mechanics and origin of
quantum mechanics. de Broglie’s hypothesis, wave particle duality, phase velocity and
group velocity. Uncertainty: Principle, mathematical proof of uncertainty relation,
application and illustrative examples. Complementarity and superposition principle,
Expectation values Equation of motion of matter waves: time dependent and time
independent Schrodinger equation, physical interpretation of wave function, Schrodinger
equation in momentum space. The Ehrenfest’s Theorem.

Unit IT (14 Hrs.)
One Dimensional Problem: The free particle, particle in a box: energy eigen value and
cigen functions, potential step: reflectance and transmittance co-efficient for E>V, and
E<Vy cases, rectangular potential barrier: reflectance and transmittance co-efficient,
quantum tunneling effect, application of barrier penetration (x-decay), harmonic oscillator:
energy eigenvalues, energy eigen states., raising and lowering operators.

Unit I1I (14 Hrs.)
General Formalism and Spin: Postulates of quantum mechanics, The Hilbert space,
Dirac’s notation, Operators: momentum operator, Hamiltonian operator, Hermitian
operator & its properties, commutator algebra, unitary transformation.

Identical particles: Paulis exclusion principle, Stern Gerlach experiment, Paulis spin
matrices for electron, its properties and commutation relation.

Unit IV (14 Hrs.)

Angular Momentum: Orbital Angular Momentum, spin angular momentum, Total
Angular Momentum: Eigen values and Eigen functions of J?and jz, Eigen value of

J. and J_ , commutator relation of total angular momentum with components, Clebsch-

Gordan (CG) Coefficients and its properties and CG coefficients for j; = tand J2 = % .

2
Reference Books:
1. N. Zettili, “Quantum Mechanics, Concepts and Applications” John Wiley and Sons, Ltd. 2nd
ed. 2009.
Satya Prakash, “Advanced Quantum Mechanics” KNRN, 5 ed. 2019.
D.J. Griffiths, “Introduction to Quantum Mechanics” Pearson Education,22d ed.2005.
Ghathak and Lokanathan, “Principles of Quantum Mechanics”, Macmillan,2004.
E. Merzbacher, “Quantum Mechanics” John Wiley and Sons,1999.
P. M. Mathews and K. Venkatesan, “A Textbook of Quantum Mechanics”, McGraw Hill
Education Pri. Ltd. New Delhi, 20d ed. 2010.
. G., Aruldhas, “Quantum Mechanics”, Prentice-Hall of India. 2009,
8. V. K. Thankappan, “Quantum Mechanics” Quantum Mechanics”, 5% edition, New Age
International.
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PG syllabus effective from 2024-25

Semester-I1
24PHYC 2.3: Atomic and Molecular Physics

Course Objectives:

e To examine the validity and applicability of various atomic models to understand
the atomic spectra.

e To understand the IR and Raman spectroscopic techniques.
e 'To explain the construction and working of different type of lasers.

Course Outcomes:

After successful completion of this course, students will be able to:

CO 1. Understand the concepts of atomic models, Coupling schemes, Stark and
Zeeman effect.

CO 2. Explain diatomic and polyatomic rotors with their rotational spectra.

CO 3. Explain different oscillators with their vibrational spectra and demonstrate the
IR, Raman spectroscopy techniques.

CO 4. Analyze the electronic structure of molecules and outline the properties and
applications of lasers.

Departiment of Studies in Physics, Davangere University.



PG syllabus effective from 2024-25

Semester-II
24PHYC 2.3: Atomic and Molecular Physics
Unit-1 (14 Hrs.)
Atomic Physics: Brief review of atomic models of Bohr and Sommerfeld; Determination
of spectral terms; Spin-orbit interaction: Spin-orbit interaction energy, fine structure
separation; LS and jj coupling schemes: derivation of interaction energies for two valence
electrons, Lande interval rule, Selection rules, Intensity relations; The breadth of spectral
lines: Doppler effect, natural breadth (from classical and quantum mechanical theory),
Collision damping, asymmetry and pressure shift, Stark broadening; Interaction with the
external fields: Zeeman effect (Normal and anomalous); Paschen-Back effect; Stark effect.
Unit-I1 (14 Hrs.)
Rotational Spectra of diatomic molecules: Classification of molecules, Rotational
spectra of diatomic molecule as a rigid diatomic molecule: Energy levels, selection rules,
IR and Raman spectra, intensities of spectral lines, effect of isotopic substitution; Diatomic
molecule as a non-rigid rotator: Energy levels, selection rules, IR and Raman spectra.
Rotational Spectra of polyatomic molecules: Linear molecules, Symmetric top
molecules, Asymmetric top molecules.
Instrumentation for rotational spectroscopy, Chemical analysis by rotational spectroscopy.
Unit-III (14 Hrs.)
Vibrational Spectra of diatomic molecules: Classical and quantum theory of Raman
scattering; Types of molecular vibrations; Energy levels, selection rules, IR and Raman
spectra of a diatomic molecule as a (a) harmonic oscillator, (b) anharmonic oscillator, (c)
vibrating rotator.
Instrumentation for vibrational spectroscopy: Foutier Transform IR instruments;
Dispersive IR mnstruments; advantages of I'T" spectrometers; Intensity of Raman bands;
depolarization ratio Dispersive and F'T-Raman spectrometers; applications.
Unit-IV (14 Hrs.)
Electronic Spectra of diatomic molecules: The Born-Oppenheimer approximation;
Vibrational Coarse Structure of electronic spectra: Intensity of Vibrational-Electronic
Spectra, The Frank-Condon Principle; Dissociation enetgy; Rotational fine Structure of
clectronic spectra; The Fortrait Diagram; Predissociation; Instrumentation for electronic
spectroscopy (Qualitative).
Lasers: Characteristics of a laser beam: Coherence of light, Spatial and temporal coherence;
absorption, spontancous and stimulated emission; Idea of light amplification; Einstein’s co-
efficients; Threshold condition for laser oscillation; He-Ne lasers, Ruby laser: construction and
working, energy level diagram; Applications of lasers.
References:
1. . E White, “Introduction to Atomic Spectra”, McGraw Hill, 1934.
2. Rajkumat, “Atomic and molecular spectra, lasers”, 5th Edition 2014.
3. G. Aruldhas, “Molecular Structure and Spectroscopy”, 2nd Edition, PHI Leatning Pvt. Ltd.,2007.
4. J. M. Hollas, “Modern Spectroscopy”, John Wiley, 2004.
5. Banwell and McCash, “Fundamentals of Molecular Spectroscopy”, Tata McGraw Hill, 1998.
6.  G. Hetzberg, “Spectra of Diatomic Molecules”, Vol. I, Van Nostrand Company, 1950.
7. G.Herzberg, “Infrared and Raman Spectra of Polyatomic molecules”, Vol.2, Van Nostrand Reinhold,1945.
8. D. A. Skoog, I. J. Holler and T. A. Nieman, “Instrumental Analysis” 5th edition, Harcourt Asia Pte. Ltd.,
1998.
9. Ghatak and Tyagarjan, “Optical Electronics”, Cambridge, Press, 2004.
10. B.B. Laud “Lasers and Nonlinear Optics”, Wiley- Eastern Ltd, 1991.
11. Nambiar, “Tasers”, New Age International, 2004.
12. W. T. Siifvast “Lasers”, Cambridge Press, 1998.
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PG syllabus effective from 2024-25

Semester-11

24PHYC 2.4: General Condensed Matter Physics

Course Obijectives:

e To demonstrate and understanding of Crystal Structure, Bragg’s law for crystal
structure analysis,

e To discuss the nature of Bonding in solids. Understand the lattice vibrations.
Hlustrate superconductivity. Study the Electronic properties of solids.

e 'To understand the theory of semiconductors and their properties. Illustrate the
dielectric, ferroelectricity and magnetic properties of materials.

Course Outcomes:

After successful completion of this course, students will be able to:

CO 1. Synthesize knowledge from atomic structure and bonding to analyze real-world
materials and deeper understanding of materials properties and behaviors.

CO 2. Identify and describe various unit cells and lattice parameters and applying the
concept of reciprocal lattice and utilize it to analyze crystal structure.

CO 3. Integrate knowledge of electrical and thermal properties of solids to analyze
real-world applications.

CO 4. Connect the semiconductor principles to their practical applications, 1dentify
and describe the properties of various magnetic materials and evaluate the
implications of superconductivity in advanced technologies.

Yaua yOre Inivarcitv
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PG syllabus effective from 2024-2

Semester-II
24PHYC 2.4: General Condensed Matter Physics

Unit-I (14 Hrs.)
Atomic structure: Drawbacks of the Ruthetford Model of Atom, Bohr’s theory of
Hydrogen Atom, Sommertfeld’s relativistic atom model, drawbacks of Bohr-Sommerfeld
atom model, vector atom model, quantum number, The Paul’s Fxclusion principle,
electron configuration, wave mechanical concept of the atom.
Bonding in solids: Forces between atoms, cohesive enetgy, bonding in solids: ionic bond
—bond enetrgy of NaCl molecule, lattice energy of ionic crystal, Madelung constant of 1onic
crystal, calculation of repulsive exponent from compressibility data, The Born-Haber cycle,
properties of ionic bonding, covalent bond — directional nature, hybridization and
properties, metallic bond, hydrogen bond.
Unit-I1 (14 Hrs.)
Crystal structure: Lattice points and space lattice, the basis and crystal structure, unit cells
and lattice parameters, crystal systems, crystal symmetry, Five-fold rotation axis is not
compatible with lattice, translation symmetry elements, metallic crystal structure,
directions, planes and Miller indices.
Reciprocal Lattice and Crystal Diffraction: Definition of Reciprocal lattice and its ,
properties, application FCC and BCC unit cells, Heisenberg’s Uncertainty principle,
Bragg’s law in reciprocal lattice and its significance. Bragg’s X-ray diffraction and Bragg’s
law. Methods of X-ray diffraction - powder crystal method, rotating crystal method, and
L.auw method. Electron and neutron diffraction.
Unit-III (14 Hrs.)
Electrical properties of Solids: Classical free electron theory and its drawbacks,
relaxation time, collision time and mean free path, quantum theory of free electrons,
classical wave equation, Schrodingetr’s wave equation and its importance, physical
significance of the Wave function ¢, Fermi-Dirac statistics and electronic distribution in
solids, density of energy state and fermi energy.
Thermal properties of Solids: Specific Heat, classical theory (Dulong and Petit Law),
Einstein’s theoty and Debye’s theoty of specific heat, Thermal expansion, Phonon collision
process, Thermal conductivity in solids.
Unit-IV (14 Hrs.)
Semiconductors: Band structure of semiconductors, intrinsic semiconductors — electrons
and holes, electrical conductivity extrinsic semiconductors, mechanism of current
conduction, generation and recombination, mobility, Hall effect.
Magnetism and Superconductivity: Magnetic permeability, magnetization,
diamagnetism, paramagnetism and ferromagnetism, the domain model, hysteresis,
antiferromagnetism. Superconductivity - Survey of superconductivity, effects of magnetic
ficld, critical current, Flux exclusion: The Meissner effect, Isotope effect, a Survey of BCS
theory.
References:

1. S O Pillai, “Solid State Physics”, NAI Publishers, Tenth edition, 2023.
M A Wahab, “Solid State Physics”, Narosa Publications, Second Edition, 2011.
A.J. Dekkar “Solid State Physics”, MacMillan India Ltd., 2000.
C. Kittle “Solid state Physics”, Wizly Eastern, 1996.
J.D. Stivastava “Elementary Solid-State Physics”, PHI, 2008.
6. S L Guptaand V Kumar, “Solid State Physics”, K Nath & Co Publications, 2009.
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PG syllabus effective from 2024-25

Semester-II
24PHYL 2.5: Computational Physics Lab

List of Experiments

1. Linux operating system basics (4 sessions):

Login procedute; creating, deleting directories; copy, delete, renaming files; absolute
and relative paths; Permissions—setting, changing; Using text editor.

2. Scientific text pr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>