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Knowledge and Morality for Graduate studies)
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A study of theories, principles, learning processes and approaches in
creating knowledge and potentialities of living life with dignity] inculcating values of being
truthful to oneself and public-mindedness towards society and the country, including
abiding by academic and professional integrity, adhering to propriety and respecting
others’ rights. An emphasis is also placed on the recognition of propriety intellectual
property and the development of the students’ positive outlooks on the world, human
relations skills and abilities to work with others, based on good governance, self-reliance,

sufficiency economy principles and lifelong learning.
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Advanced Mathematical Physics 1
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Complex functions, analytic functions, Taylor and Laurent series,
multivalued functions, calculus of residues, asymptotic series, integral transform, Green

functions.
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Advanced Mathematical Physics 2
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Vector spaces and matrices, the meaning of group theory, Hilbert space
and operators, representation theory of finite group, continuous group and their
representations, application of group theory in quantum theory, other necessary

mathematical topics for research.
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Computational Physics
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Solving problems in physics by computers. numerical analysis and
numerical methods for various problems, roots of equations, linear and non-linear

systems, curve fitting, function approximation, interpolation, extrapolation, differentiation,

integration, differential equations, eigenvalues, Fourier series, boundary value problems.
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Finite Element Method for Solving Boundary Value Problems in Physics
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Matrix Algebra, Basics Steps in Finite Element Method, Direct Formulation,
Variational Formulation, Weighted Residual Formulations, Solving Boundary Value
Problems in Electrostatics, Heat Conduction and Fluid Mechanics, Finite Element

Softwares.
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Classical Mechanics
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Mechanics of point mass systems, Lagrangian and Hamiltonian methods,
vibrations, transformation theory, integral invariants, kinetics and dynamics of rigid bodies,

perturbation theory, relativistic mechanics.



PHY6206 QGGG IERNGAL 3 (3-0-6)
Statistical Mechanics
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Review of thermodynamics, statistical postulates, microcanonical
ensemble, Maxwell-Boltzman distribution, thermodynamic laws, canonical distribution,
grand canonical ensemble, specific heat and magnetic susceptibility in non-interacting
systems, Bose systems, Brownian motion, Einstein theory, Perrin experiments, Nyquist-

Johnson noise, correlation functions, transport theory.

PHY6301 warans IR 1 3 (3-0-6)

Classical Electrodynamics 1
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Electrostatics, boundary value problems, electrostatics of macroscopic
media, multipoles, dielectric, magnetostatic, time varying field, Maxwell equations,
conservation laws, plane electromagnetic wave and wave propagation, wave guide, simple

radiation systems, scattering.

PHY6302 waran s Iiunusiy 2 3 (3-0-6)

Classical Electrodynamics 2
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Magnetohydrodynamics and plasma physics, special theory of relativity,
dynamics of relativisitic particles and electromagnetic field, collisions between charged
particles, radiation by moving charges, bremsstrahlung, method of virtual quanta, radiative

beta processes, multipole fields, radiation damping, self-field of particle, scattering and

absorption of radiation by bound system.
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PHY6405 Wandaunia 3 (3-0-6)
Particle Physics
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Quark, leptons, interactions and fields, invariance principles and
conservation laws, quarks in hadrons, lepton and quark scattering, quark interactions and

quantum chromodynamics, weak interactions, electroweak interactions, standard model,

particle physics and cosmology.
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Advanced Surface Physics
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Scattering of electrons from surface, Auger electron spectroscopy, electron
energy loss spectroscopy, low energy electron diffraction, reflection high energy electron

diffraction, dielectric function, epitaxial growth of surface and structure of surface.
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Quantum Theory 1
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Physical Basis of Quantum Mechanics, Schrodinger wave equation,
conservation laws in quantum mechanics, energy eigin function, particle in a box,

harmonic oscillator, spherically symmetric potentials in three dimensions, Hydrogen atom.

PHY6602 VW AIBURY 2 3 (3-0-6)
Quantum Theory 2
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Collision Theory, matrix formulation of quantum mechanics, symmetry in

quantum mechanics, approximation methods, simple quantum systems..
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Quantum Field Theory
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Classical field theory, quantization of scalar fields, quantization of Dirac
field, quantization of electromagnetic field, quantum electrodynamics, parity, charge-

conjugation and time reversal, renormalization, symmetried and symmetry breaking,

Yang’s Mills theory of non-Abelian gauge fields and standard electroweak theory.

PHY6805 NINEININAIULAZINALULAT 3 (3-0-6)
Energy Resources and Technologies
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Production and consumption of fossil energy, fundamental principles and
applications of solar energy, biomass energy, wind energy, geothermal energy, wave

energy, tidal energy and ocean thermal energy.
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*PHY6901 dunuand 1 1(1-3-3)
Physics Seminar 1
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Presentation of research problems in physics.
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Molecular Spectroscopy
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Electronic transition, vibrational spectroscopy, rotational energy, nuclear

statistics, nuclear magnetic resonance, electron spin resonance.
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Advanced Theory of Relativity
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Minkowski space, mechanics of special relativity, optics and plane wave,
four-dimensional vector and tensor, electrodynamics in vacuum, transformation properties
of electromagnetic fields, charged particles and field, pole-dipole and field,

electrodynamics in media, Einstein’s theory of gravitation and gravitational lenses.
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Advanced Solid State Physics
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Crystal structure, phonon and thermal properties, electron and electrical
properties, band theory, semiconductors, dielectric and magnetic properties,

superconductor, imperfections, amorphous solids.
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Superconductivity
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History and basic phenomena of superconductivity, macroscopic quantum

model, microscopic theory : BCS theory, Type | and Type Il superconductor , High

temperature superconductor, Josephson effect and SQUID(Superconducting Quantum

Interferometer Device)
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Advanced Astronomy
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Astronomical photography, spectrography, spectrophotometry, radial
velocity determination, photographic photometry, orbit determination of binary stars,

techniques for observing the solar chromosphere and solar magnetic field.
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Ozone Science and Application
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History of ozone, Ozone properties, Advantage and disadvantage of ozone,
Ozone applications, Ozone safety, Ozone effect on bacteria and virus, Ozone generations
using ultraviolet and corona discharge, Mass transfer of ozone, Ozone reactions in water
and gas, Construction of ozone, Ozone system, Measurement of ozone, Process of organic

oxidations, Advanced oxidation process, Research and future trend of ozone applications.
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Physics Seminar 2
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Presentation of research problems in physics.

PHY7906 PfaviualenaNand 3(3-0-6)
Current Topics in Physics
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Study in physics with the approval from advisor.

PHY7999 IeNUS 12 (0-0-36)
Thesis
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Research on interesting and (or) expecting to be useful topics in physics

with the approval by advisor.
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