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01420511 mimmam%sﬂzu@aﬁm%ﬂﬁﬂé 3(3-0-6)
(Advance Mathematics for Physics)

01420512  vgujArousy 3(3-0-6)
(Quantum Theory)

01420513  nafansnaIadn 3(3-0-6)
(Classical Mechanics)

01420514  guvwamaniuaziandideain 3(3-0-6)
(Thermodynamicsand StatisticalPhysics)

01420515 warnanslnipaadn 3(3-0-6)
(Classical Electrodynamics)
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01420611 75BufinIsnauidn 3 (3-0-6)
(Path-Integral Methods)

01420621 ﬂamam%maum‘”m%’uqa 3 (3-0-6)
(Advanced Quantum Mechanics)

01420622  Wandvesuilumnalulad 3(3-0-6)
(Physics of Nanotechnology)

01420623 VU AIDUALUDILA 3(3-0-6)
(Quantum Theory of Light)

01420624  ARUFNUDIAa T TIManalad 3(3-0-6)
(Quantum of topological matter)

01420631 auﬁﬁmsmwmaﬁaqsﬂzu@ﬂ 3(3-0-6)
(Advanced Physical Properties of Materials)

01420632  Wandsadfuuuldauga 3(3-0-6)
(Non-equilibrium Statistical Physics)

01420671  WaAndvesaansmuuy 3(3-0-6)
(Condensed Matter Physics)

01420681  WAnddanmszdulnanatugs 3(3-0-6)
(Advanced Molecular Biophysics)

01420682  WaAnAerwINveITUana 3(3-0-6)
(Computational Physics of Biomolecules)

01420683  avnlnsalnddugedimiutantanm 3(3-0-6)
(Advanced Spectroscopy for Biological Materials)

01420684  nsPaesdIlanana 3(3-0-6)
(Biomolecular Simulations)

01420691 331,‘17&1@%35&16&514@@%1@174%5 1(1-0-2)
(Advanced Research Methodsin Physics)

01420692  Uszaunsaldeuwiviland 3(0-3-6)
(Teaching Experiences in Physics)

01420696 Soaamgnmaiand 1-3
(Selected Topics in Physics)

01420698 Uy 1-3
(Special Problems)
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(Path Integral Methods)
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Concept of Feyman path integral method in quantum mechanics. Perturbation
method.Harmonic oscillators. Brownian movement and Wiener integral.Polymer chains and polymer

entanglements. Statistical mechanics and variation method.

naAansaaufuduge 3(3-0-6)
(Advanced Quantum Mechanics)
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Symmetry in quantum mechanics.Application of perturbation theory. Identical particles
and permutation symmetry. Permutation symmetry technique.Scattering theory and Born
approximation.Free particle state in scattering.Method of partial waves. Klein-Gordon’s equation. Dirac’s

equation.

Fandvasunluwmalulad 3(3-0-6)
(Physics of Nanotechnology)
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Survey of nanotechnology.Nanolithography.Synthesis and characterization.Physical
properties of nanocrystals and quantum dots.Nanoelectronics devices.Nanomagnetic materials.Carbon

nanotubes.

OB AIDUAUVDIULES 3(3-0-6)
(Quantum Theory of Light)
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Planck’s radiation law and Einstein coefficients.Quantum mechanics of atom and radiation
interaction.Fluctuation properties of chaotic light.Quantized radiation field. Interaction of quantized
field with atoms. Photon optics.Generation and amplification of light. Resonance fluorescence and light

scattering.Nonlinear optics.
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(Quantum of Topological Matter)
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Theory of topological material. Berry phase. Hall conductance and Chern numbers.
Time reversal symmetry,magnetic field in square lattices,edge solutions. 2-dimensional materials and

topological insulators,time reversal invariant topological insulators and Z, invariant.

dutAntenmuasiantuge 3(3-0-6)
(Advanced Physical Properties of Materials)
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Physical properties of materials.Classes of materials.Physical properties of materials such
as electrical conductivity. Thermal conductivity.Magnetic properties.And optical properties
thermodynamics and kinetics of materials.Mechanical behaviors of materialsand elementary quantum

physics.

Wandeanauuuliauga 3(3-0-6)
(Non-equilibrium Statistical Physics)
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Brownian motion.Stochastic processes. Langevin equations. Fokker-
Planck equations.Master equations.Reaction rates.Kinetic models.Quantum dynamics.Linear response

and correlation functions.Projection operators.Nonlinear problems.Irreversible processes.

Fandvasaansaruniy 3(3-0-6)
(Condensed Matter Physics)

TnssadauaniivuarnsBaminsduveswaniivdidnaseuluresuddasadawavvedans
ﬁuﬁ’;‘uauﬂa%ﬁ ﬁ’]iﬁﬁé‘l”lﬁ%lﬁgiﬁ]ﬂﬁiﬁ] ﬂ’]’DS‘W’]i’WLLNﬂLuaﬂLLaﬂﬂEﬂLLNﬂLuaﬂ AUUNNIDIVDILARTY msm%u
msiulavewdn nswaesy wasuiuiiviuazsusuiiaes anzuislsuunuinuazuoufmslsuuniin
anmihendauazanmuesivasands ladidnyBnuarauRiBuamwomeud

Lattice structure and binding.Lattice vibration.Electron in solids.Band structure of metals.
Fermi surface.Semiconductors and junctions.Paramagnetism and diamagnetism.Lattice
defects.Dislocation.Crystal growth.First and second order phase transitions.Ferro-and antiferro-

magnetism.Superconductivity and superfluidity.Dielectric and optical properties of solids.

HandGanmszduluanaduge 3(3-0-6)
(Advanced Molecular Biophysics)
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Physical basis of life.Structure and dynamics of biomolecules.Interactions between

biomolecules. Non-equilibrium statistical physics of biomolecules.Structure determination and
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visualization of biomolecules.Theoretical and computational physics of biomolecules.Single molecule

physics.Bionanotechnology.Quantum biology.

Wand@eruinvesdialanana 3(3-0-6)
(Computational Physicsof Biomolecules)
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Structure and interactions of biomolecules.Modeling and visualization of
biomolecules,physical and computational techniques in biomolecular simulations.Equilibrium and
non-equilibrium statistical physics of biomolecules.Physical basis of molecular dynamics simulation.
Monte Carlo simulation and quantum simulation of biomolecules.Physical techniques for analysis of

simulation results.

awnnsalnddugedmiuangdanin 3(3-0-6)
(Advanced Spectroscopy for Biological Materials)
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Review of optics.Laser induced breakdown spectroscopy, Raman
spectroscopy,fluorescence correlation spectroscopy,terahertz spectroscopy,nonlinear optical

spectroscopy.Biological applications and current related research.
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(Biomolecular Simulations)
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Computational simulation methods.Biomolecular modeling.Computer simulations of DNA,
lipid,proteinand carbohydrate.Applications of biomolecular modeling.
EERTTER "a%”uqamﬁ\lﬁna‘ 1(1-0-2)
(Advanced Research Methods in Physics)
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Advanced research physics and preparation of research proposal.Application of
information technology and computer data processing and retrievals,data analysis.Article writing and

presentation,group discussion,paper preparation for presentation publication.

Uszaumsalaeuiviiand 3(3-0-6)
(Teaching Experiences in Physics)
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Experiences in teaching preparation and planning.Pratical laboratory teaching.Learning

evaluation in laboratory in Physics under supervision of thesis advisor.

Sosanzyneiand 1-3
(Selected Topics in Physics)
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Selected topics in physics at the doctoral degree level. Topics are subjected to change

each semester.

Fuuun 1
(Seminar)
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Presentation and discussion on interesting topics in physics at the doctoral degree levelor

presentation on scientific topics with good quality at international conference.

Uymiiaw 1-3
(Special Problems)
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Study and research in physics at the doctoral degree level and compile into a written

report.

Ineriwus 1-48
(Thesis)
FeluseiuUSynenuaziSeussadewiuinerinug

Research at the doctoral degree level and compile into a thesis.
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AdinAaAnsIugeEmEuNand 3(3-0-6)
(Advance Mathematics for Physics)
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Curved coordinate.Tensors.Matrix algebra.Group theory.Complex integral and
residues.Differential equations and green's function,special functions,integral transforms,variational

principle,numericalmethods.

OB AIDUAN 3(3-0-6)
(Quantum Theory)
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Braket notations and matrix representations. Uncertainty relations. Change basis. Wave
functions in position and momentum space.Time evolution operator. Harmonic oscillator. Propagators
and Feynman path integrals. Potentials and gauge transformations. Theory of angular momentum and

rotations. Approximation methodsand Introduction to scattering theory.
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Kinetics and equations of motion of rigid body.Classical mechanics of the special theory of
relativity. Hamilton equations of motion. Canonical transformations. Hamilton- Jacobi theory.Non- linear
mechanics. Introduction to the Lagrangian and Hamiltonian formulations for continuous systems and

fields.

01420514 gauuwarnansuasNandideana 3(3-0-6)
(Thermodynamics and Statistical Physics)
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Quantities and laws of thermodynamics, application ofthermodynamics, transport
phenomena,Classical statistical mechanics, microcanonical ensemble, canonical ensemble, grand
canonical ensemble, quantum statistical mechanics, fermi-dirac systems, bose-einstein system,

partition function, ising model.

01420515 waranslWiaaiadn 3(3-0-6)
(Classical Electrodynamics)
aunsuungaduarngn1seyiny Aduwimdnlwihuaznisnsratendu vievnadu nsuid nInszida
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Maxwell's equations and conservation laws.Electromagnetic waves and wave propagation.

Waveguides. Radiation. Scattering. Electromagnetic problems in special theory of relativity. Dynamics of

relativistic particles and electromagnetic fields. Radiation by moving charges.
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