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(Special Problems)
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(Thesis)
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01420511  adnAansdugedmiuiand 3(3-0-6)

(Advance Mathematics for Physics)
AAALAY nuLges NvAtawn3ng nguiniu N15BuRnIAdtoukazsdii aun1sdeyiusuarilendureniuy

Heduivay n1sudadeduiinda ndnmsudsiu seileuisideian
Curved coordinate, tensors, matrix algebra, group theory, complex integral and residues, differential equations and
Green's function, special functions, integral transforms, variational principle, numerical methods.

01420512  Wgu)AIDUAY 3(3-0-6)
(Quantum Theory)
Fydnwaiun-em uaznsiiauesiemming anudsiusaniliutuey nswasugiu feddunduluigisumis
wazlutuusy fandun1sitauinisne) nsundsensueiln duinszaty wazlvdunuwinduiindad nisulasdng
UAZIND Mo UlNUANIBILAYN1TVYY TEMIUTEUIUAMALNG B N1TNT2R
Bra-ket 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 scattering theory.

01420513  naAldnsAaNEan 3(3-0-6)
(Classical Mechanics)
Jaumansuazaumsnsiadeuiivesinquiaunis nquidmimsamieulunamansaaiadn aunisusiaduves
nsedeudl nsulasuusydR nguiueiodu-0lnd namanslidadu aunsansudiazueiafuvessyuy
seilosuazau
Kinetics and equations of motion of rigid body, classical mechanics in special theory of relativity, Hamilton
equations of motion, canonical transformations, Hamilton-Jacobi theory, non-linear mechanics, Lagrangian
and Hamiltonian formulations for continuous systems and fields.

01420514  guuwaAaasuazNANdLIEdR 3(3-0-6)
(Thermodynamics and Statistical Physics)
YSinauagnguesamumvnanans n1sussendlinguesaammanans Usingnisainsuuds nasansadifwuunaiadn
soswoudauuuatna® eowsudawuulydi eewendawuuunlydgd namansadifuuuateudu seuuimesi-
fusn szuulua-lealm flsddunisuusdiu wuviaesleda
Quantities and laws of thermodynamics, application of thermodynamics, 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  wasaaslviiaanadn 3(3-0-6)

(Classical Electrodynamics)
aunswundiaduazngniseusny aduudmanliiiuasnisnszareaiu vietdradu nsul n1snszide Jaym
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01420524

01420525

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.

szidaudBidsiaavdusuiand 3(3-0-6)
(Numerical Methods for Physics)

msunmidndlagldnenfinmesnsiinszinnurainadeulussuumsildnd navesaunisuvuidaduuarl
Wwadululsngnisainei@ndnisuszanaaniladuilulagmneiidndnsuiauniseyiusuuuidaduarlulgmnig
HandmsuhlUIdlusnAdenaiidng

Physics calculation by using computer, error analysis for physical systems, solution of linear and nonlinear
equation in physical phenomena, functionapproximation in physics problems,numerical solutions

ofdifferential equations in physical problems, applications in physics research.

nafansAauRNvaslaang 3(3-0-6)
(Molecular Quantum Mechanics)
Tassaaliananisidsuaniuglunmsmuuaznisduresluianants Wasuulasaougmadidnaseuvesluiana
andAmslrihuazwiminveduana
Molecular structure, molecular rotational and vibrational transitions, molecular electronic transitions, the

electric and magnetic properties of molecules.

wuudnaasluanalBeAIuIn 3(3-0-6)
(Computational Molecular Modeling)

ANUARTIVEERdMTULUUTIaRlIaNa NMIAWINAIBUANYBdlNaNaLUUTIADIvR AL TNTUsE NS ey
FBnsaanasu seleudsuuudiasadneuiimes suileuituuuitaemainluana sedeuiBusud asla N3
Usgenduuuinaedluana

Concepts in molecular modeling, quantum calculation of molecule, empirical force field model, energy
minimization methods, computational simulation method, molecular dynamics simulation methods, Monte

Carlo simulation methods, applications of molecular modeling.

Wandvasdluana 3(3-0-6)
(Physics (Physics of Molecule)
usssErigluananisvuseridluanakasUsngsaldauniadensuiasiautfiveesvamg ufauuluana
Handvemediwes

Intermolecular force, molecule collisions and transport phenomena, dilute gas, real gas, properties of

liquid, molecular field theory, physics of polymer.

n'lsl;tl?iaumlmLWaLLazﬂiﬂngmssﬁ%nsm 3(3-0-6)
(Phase Transition and Critical Phenomena)

JwniideaSeusnnou: 01420513

Uﬁﬂgﬂﬁﬂﬁﬂq(ﬂLam%ﬁﬁﬁﬂﬁ@ﬂ%ﬂqm Ui’]ﬂgﬂ"liiflﬁ?Lﬁ‘umﬁ'wm’iLUﬁIEJuL‘V\lﬁIu‘UaﬂL‘MaiLLaziz‘UULLﬂL‘Wﬁﬂ
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Critical phenomena, critical-point exponents, cooperative phenomena, fluid and magnetic phase transition,

phenomenological theories of phase transitions, renormalization group in critical phenomena
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QU sEuINAANEEN 3(3-0-6)

(Classical Field Theory)

nefduiusamfieenamansduivsauiuwiudniniihadunduanini awnresUsyymduadeuiinnsunsidues
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paudaninil auuaalinaseduauldunig

Special theory of relativity, relativistic mechanics, electromagnetic fields, electromagnetic wave, the field of

moving charges, radiation of electromagnetic wave, gravitational field, gravitational wave.

nafan3vasRINAIAaLiles 3(3-0-6)
(Mechanics of Continuous Media)
nafansvesrusieiioswedlaannamansnguaninnalainguvnamansveiinanssiaiios

Mechanics of continua, fluid, hydrodynamics, plasticity theory, thermodynamics of continuous media.

Handunsului@ndadoudu 3(3-0-6)
(Green’s Function in Quantum Physics)

laifunduitlifusunauaziutunm Midundudwmsulmiluiie uelialniou nsnszidudaiefss anmih
It erduniudmivaumaiuan flsddundulussuumaseynia flsiduniuiituiugamgd

Time-independent and time-dependent Green’s functions, Green’s functions for tight-binding Hamiltonians,
single impurity scattering, electrical conductivity, Green’s functions for Dirac particle, Green’s functions in

many-body systems, temperature-dependent Green’s functions.

Wandvas¥alauana 3(3-0-6)
(Physics of Biomolecules)

Tassadns Sunshseuavantfvesialinana Mandvesh namansvestaluana meslulaunfinduasnamansadn
vosiiluana Usngnisallwiuazudindnvesiiluana lulasaleduazaialasaladuosdaluana Usingnisal
meufuestiliana Msvaaesmaiiidnduasluanatien

Structure, interactions and properties of biomolecules, physics of water, mechanics of biomolecules,
thermodynamics and statistical mechanics of biomolecules, electric and magnetic phenomena of
biomolecules, microscopy and spectroscopy of biomolecules, quantum phenomena of biomolecules,

biophysical and single molecule experiments.

ngefaauzvauds | 3(3-0-6)
(Solid State Theory 1)

pRuLaniiy audRadfivesvewdidunsiseisenindidnnseutudidnasou saumanivesdidnnsou audiinisane
Tou auUAniauas

Lattice wave, static properties of solid, electron-electron interactions, dynamics of electrons, transport

properties, optical properties.

nguaaruzvauda I 3(3-0-6)
(Solid State Theory II)

FuiideaFeunnen:01420531

qmwwamam%mmﬂmﬂ?isumla mswdsulauuusingg svuulissdou Yanedugu

Thermodynamics of phase transition, order of phase transition, disorder systems, amorphous material.
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Fdndvasunsiiu 3(3-0-6)
(Physics of Graphene)

wa & = a = YY) a = A oA P ¢
ANUANUTIUVDIUNTAU gflalniflvunazduinsnmdianasoulunnsiualufvuuazaaduinsnin Usingnisel
Handndarugeluunsituanuaisadanatvauuwiminiden wnsfiuwingn anuivessesredidnnseiindun
) a aly gj U a ay ca 1 v Ay
TAUNG B UNTAUNAIWTUNANTENUIINDUATNIBFUU-00IUNLAZIERAAIEINTHY
Basic properties of graphene, Hamiltonian and relativistic electron in graphene, pseudo spin and relativistic
mass, high-energy phenomena in graphene, strain and pseudo magnetic field, magnetic graphene,
conductance in electronic graphene junctions, theory of multilayer graphene, effect of spin orbit interaction

and graphene-like materials.

FaAndvesansiadati 3(3-0-6)
(Physics of Semiconductor)

nuiunundanulumsisiniaifvesdidnaseunaslsausngnisaiaay nquinisnsvdseseymaiiuszq
nsrufulmiveseymaiiuszy Unngnisainsungiuvesansissnthunngmssimauasuas iiluansisiah
Band theory in semiconductor, statistics of electrons and holes, kinetics phenomena, scattering theory of
charged particles, recombination pf charged particles, contract phenomena, optical and electrical

phenomena in semiconductor.

Nguijvasuivan 3(3-0-6)
(Theory of Magnetism)

FuiideaFounnnon:01420515

audfiniaudwinuasszuueuna ngufaeuiuvedluuuiugay saumansveadu anwuwivdnlulae
Magnetic properties of a system of particles, Quantum theory of angular momentum, Spin dynamics,

Magnetism in metals.

Fandvaswodiues 3(3-0-6)
(Physics of Polymer)

lasasndluanadugineraudidang audhinuanuiouaudinidiihuazaudimuamesannediues
Molecular structure, Phomorlogy, Mechanical properties, Thermal properties, Electrical properties and

optical properties of polymer.

FandvasnBnivian | 3(3-0-6)
(Physics of Liquid Crystals 1)

wsfiwesddu Madsuimauasndanudasy audRvewdnmaluinin Aeeamedn awnfnuazinelsdidng
30 dugruwuulmivedluanandnvan auunnsedlundnvad Ui?ﬂgmiﬂimqLLaaﬁlﬁLﬂuL%qLé’u ANTNAFDIN
nanmaslutagiu ﬂ’]iﬂszqﬂ@?mﬁﬂma’slﬂu%LLamma

Order parameter, phase transition and free energy, properties of nematic cholesteric, smectic and

ferroelectric liquid crystals, novel morphology of liquid crystal molecules, disclinations in liquid crystals,

nonlinear optical phenomena, current experiments of liquid crystals, liquid crystal display applications.

Afndvasednman Il 3(3-0-6)
(Physics of Liquid Crystals I1)

Jurfigoaeunnniou: 01420537
nqufinaifvessdnamquivesuiesi-seluarnsuszyndnguianudeies Msmanvazionzvowndn
wa autimaaadsliin msidsauudenduasiedssuunuinslowuudusmdnma) Msnsuiuauaza

wWilnsalnUnsdavguy nsfnwinsiadiununnuden  msvnaedilduuviuaesvomanivian



01420539

01420541

01420542

01420543

01420544

Statistical theory of liquid crystals, Maier-saupe theory and its applications, continuum theory,
characterization of liquid crystals, electro-optic properties, X-raydiffraction and nuclear magnetic resonance
of liquid crystals, light scattering andquasielastic spectroscopy, calorimetric studies, freely suspended liquid

crystal filmexperiments.

NgufausApuANlUaEITATULLY 3(3-0-6)
(Quantum Field Theory in Condensed Matter)

msmaulmeugifuil 2 fedidnaseudunsisersenindiueu-3idnnsey Sunshserseninalineu-Bidnnseu
nsuilandtusazilanduanduius nauunveding wunwsewuy ngeinsrevausadedu nsdsmnulussuuds
qu Meiduniureunynguis

Second quantization, the electron gas, phonon-electron interaction, photon-electroninteraction, Green’s

and correlation function, Wick’s theorem, Feynman diagrams, linear response theory, transport in random

system, Matsubara Green’s functions.

TagransvaINaNUN 3(3-0-6)
(Material Science of Thin Films)

weluladilduu sauvwaransveuia weluladagyginid  nszuIunsedouliduue NsjauaInn1sUdes
Uszguaananaun lasaisvedildunaydnvauzianzvosilduu

Thin film technology, thermodynamics of gas, vacuum technology, thin film coating process, glow discharge

plasma, film structure and characteristics of thin films.

indvadlaseadraunlu 3(3-0-6)
(Physics of Nanostructures)

TAseas9veesEuLuNIly NamansAIeuANdIMIUTEUUUIIUNEANTINVRTAAUIIY NITHAAIENBALANIZYDY
Tassadeunlu senla-dldnnseiindvesseuuuily viewluasiduaiauly wdnsedvunlu laseadausdwdnuily
wagwmaluladuiludinin

Structureof nanosystem, quantum mechanics of nanosystems, fabrication of nanostructures,
characterization of nanostructures, optoelectronics of nanostructures,nanotubes and nanowires, nano-

crystallites, magnetic nanostructures and bionanotechnology.

wanuazsediond | 3(3-0-6)
(Crystals and X-rays I)

Fdendnsidauuvesidionduaniivaiundu maduiunsesausnsuasnduUind winuazautRvessdnns
HTndayalusnadansiunudeyannudunisaansudeya winweslasaiuaznsdunsziyises
X-rays, diffraction of X-rays, the reciprocal lattice, symmetry operations and space groups, crystals and their
properties, geometrical-data collection, intensity-data collection, data reduction, structure factors and

Fourier synthesis.

wanuazsediond I 3(3-0-6)
(Crystals and X- rays II)

JufidesiFeunnnou:01420543

Haymia FozmeuminizaesiinasigniznseisnninesitduansiniFes Buiulassawvesdnmiunainadon
WUUENLaTRUUTISTUU NadnSauivs

The phase problem, heavy atom methods, trial and error methods, direct methods, vector methods,
Fourier synthesis methods, methods of refining crystal structures, random and systematic errors, derived

results.
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ngufiundes 3(3-0-6)
(Nuclear Theory)

Tassasuazuuunaeetiuaded nguiveslisendandeivguinisnszids Tuafeadeusznouwuudnasuds
Wl

Structure and model of nucleus, nuclear reaction theory, scattering theory, compound nucleus, optical

model.

#andvauelasufnsniiainges 3(3-0-6)
(Physics of Nuclear Reactors)

iwdosfnsaifaedes VRS Rudugnls aagingn vauiimsunitinseu msuanuamdsnuiinsey wamans
voupdesUfnsaliaedesifomasiuedes

Nuclear reactors, chain fission reactions, criticality, neutron diffusion theory, neutron energy distribution,

nuclear reactor dynamics, nuclear fuel.

Aanduasnsiansudsed 3(3-0-6)
(Physics of Radiation Measurement)
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Radiation sources, radiation interactions, counting statistics and error prediction, radiation detectors,
scintillation detectors, photomultiplier tubes and photodiodes, Germanium detectors, linear and logic

pulse, digital signal processing, multichannel pulse analysis, background and detector shielding.

Wandvaaigas 3(3-0-6)
(Physics of Laser)

FuriideaFeunnnon:01420515
SunsiserseninioznenuazaunnsUasslnonisnszduuaziunianialelng wadndaumuiuiy nauias
aadnvesaeuiaaefialweiiaumu lawesduny meuduiaieiuaznsianguiaoassuimesnisnasiiion
BRGH

Atom-field interaction, stimulated emission and dipole oscillators, the density matrix, semiclassical laser

theory, gas laserring laser, Zeeman laser, quantum laser and measurement, Lagevin theory of laser

fluctuations.

iruransyalnidmivaasatumineiinday 3(3-0-6)

(Modern Optics for Soft Condensed Matter)

nMsnumWiALmEns aansaukiuelineeu inallavnanssml Auduiliwas senlavigdand

mansviasazaalnsaladuuuiadanguy drumansuuulddudadu nsdudeensuelinfides nsuszandld
aow o a v o

wazanAfeninerfedutagiu

Review of optics, soft condensed matter, microscopy technique, optical tweezers, optofluidics, light

scattering and quasielastic spectroscopy, nonlinear optics, second harmonic generation, applications and

current related research.

ATAUNAAIDUAL 3(3-0-6)
(Quantum Information)

PANNNSVDINAAIAASAIDUAY ASAIUINAIDUAL INYINNTTHAGUAIDUALAIDURLINLANDIANTUASLIISTAUUY
AUUUTIABUAN NTUALIAURAANAIALTIAIDUAN N1TVNARDIVBINITANUIAIDUAN N1TNARDIVBIFITAUNA
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01420574

01420581

Principles of quantum mechanics, quantum computation, quantum cryptography, quantum teleportation,
quantum dense coding, quantum error correction, experiments of quantum computation, experiments of

quantum information.

Handvasinuitugs 3(3-0-6)
(Advanced Physics of Sensors)

nsdaUTEIANRiIuSLaruNTUaR e TN TAIN U Y wqwﬁﬁdnmsﬁﬁzuagagm Ayeadazdygusuniu
1ITVYY ﬂﬁUixmaNaﬁiymmeﬁaﬂé’u

Classification of sensors and transducers, energy transfer, fundamental information theory, signal and noise,

amplifier circuits, introduction to signal processing.

Handvasiaiudugenaufoanig 1(0-3-2)
(Laboratory in Advanced Physics of Sensors)

AufideaiFeunnnou:01420571

UURnsdmsuiv 01420542 ?\Iﬁﬂémaaéffa%’uisﬁsuqa

Laboratory for 01420542 Advanced Physics of Sensors.

Handvasgunsaitugs 3(3-0-6)
(Advanced Physics of Instrumentation)
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Instrumentation systems, characteristic treatment, signal and noise, analog signal processing, digital signal
processing, signal and data transmission, monitor devices, recording devices, data acquisition and processing
system, computer-aided instruments and computer based instruments, instrument design and user

interface  commercial instrument and research instrument.

Handvosgunanitugemaufifnns 1(0-3-2)
(Laboratory in Advanced Physics of Instrumentation)

FurfidaeSeuannow:01420573 uaz 01420572 wienSoufiu

UiRnsdmsuin 01420544 Wandvasgunsaidugs

Laboratory for 420544 Advanced Physics of Instrumentation.

ms’nmaﬁ%%'uqe 3(3-0-6)
(Advance Astronomy)

wnAnlunsdannnsainsasmans namaniviosiiuazinan in3esloniemsimans anuliuaas 2laas ng
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Concepts in observational astronomy, celestial sphere and time, astronomical instrumentation, gravitation,
orbits, Kepler’s laws, the earth, the moon and the sun, the solar system, formation and evolution of stars,

spectrum and temperature of stars, the milky way galaxy, galaxies, origin of the universe.
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Handanaaanstuga 3(3-0-6)
(Advance Astrophysics)
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Big bang nucleosynthesis, star formation, stellar nucleosynthesis, properties of matter and radiation, heat
transfer in stars, thermonuclear fusion in stars, stellar structure, stellar evolution, the end-points of stellar

evolution, white dwarfs, neutron stars, black holes, formation and structure of galaxies.

nauiduinsniniialy 3(3-0-6)
(General Relativity)
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Space-time in special relativity, tensor analysis, geodesics and curvature, Einstein filed equations,
gravitational wave, Schwarzschild geometry and black holes, gravitational action principle, expanding

universe, fields under curved space-time.
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(Cosmology and Early Universe)
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Geometry of the Universe, Friedmann-Lemaitre-Robertson-Walker metric, geodesic of the universe,
Einstein equation, Friedmann equation, big bang, inflation, thermal history of the universe, radiation,

Baryons, dark matter, dark energy, Newtonian perturbation theory, relativistic perturbation theory.

N B ATBUANFUNNTA N 3(3-0-6)
(Relativistic quantum theory)
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Klein-Gordon equation for spin-0 particle, interaction of spin-0 particle with an electromagnetic field, Dirac
equation for spin-¥2 particle, Lorentz covariance of the Dirac equation, Dirac equation under external fields,
the hole theory and PCT symmetry, Klein’s Paradox, Weyl equation for neutrino, wave equations for
particles with arbitrary spins, Proca equations, Lorentz invariance and relativistic symmetry principles.
s2ileuisidemaiand 1(1-0-2)
(Research Methods in Physics)

vénuazsuifouiBnmAtomaiidnd mslleseillymidiofmuaiideaids Bsusudeyaiionisnausuns
o nstmualgmiegnuasneiinisnisn1slinsedt wana waznsinsainanside msdaissnuiie

nstnawelunsUsvyanasnsifiuilunsansivng



01420596

01420597

01420598

01420599

Research principles and methods in physics, problem analysis for research topic identification, data
collection for research planning, identification of problems, samples and techniques, research analysis,

result explanation and discussion, report writing, presentation and preparation for journal publication.

Bosanizmeildnd
(Selected Topics in Physics)
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Selected topics in physics at the master’s degree level, Topics are subject to change each semester.
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(Seminar )
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Presentation and discussion on current interesting topics in physics at the master’s degree level.

Usymiivary
(Special Problems)
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Study and research in physics at the master’s degree level and compile into a written report.

Ineriwus
(Thesis)
FeluseruuiyaninuazSeussadouduinedinus

Research at the master’s degree level and compile into a thesis.

1-3

1-3



