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01420511  mdinmanitugedmiitand
(Advance Mathematics for Physics)
01420512  wMqufjAreusiy
(Quantum Theory)
01420513 nafansaangan
(Classical Mechanics)
01420514  auvwaransLasNaANATw@aR
(Thermodynamicsand StatisticalPhysics)
01420515  warnanslviiaanedn
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(Research Methods in Physics)
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(Numerical Methods for Physics)
01420522  nafansAIsuRNvesluEang
(Molecular Quantum Mechanics)
01420523  wuudaedluanalieruIn
(Computational MolecularModeling)
01420524  Wandvesluana
(Physics of Molecule)
01420525 m'ﬁLﬂaEJULWGLLaxﬂiTﬂQm‘mﬁﬂqm
(Phase Transition and Critical Phenomena)
01420526  vguiauiueaiadn
(Classical Field Theory)
01420527 nafmansvasiinanseLiios
(Mechanics of Continuous Media)
01420528  flandunsulunreudnidnd
(Green’s Functions in Quantum Physics)
01420529  Wandvesdiluana
(Physics of Biomolecules)
01420531 ngufanuzveweds |
(Solid State Theory 1)
01420532 nguianuzvaeds I
(Solid State Theory II)
01420533  Wanduoaunsilu
(Physics of Graphene)
01420534 Wandvesansfisiani
(Physics of Semiconductor)
01420535  Mgwijveduindn
(Theory of Magnetism)
01420536  Wandvoswedwes
(Physics of Polymer)
01420537  Wandvoswaniwad |

(Physics of Liquid Crystals I)
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01420582

01420583
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01420591

01420596

Handvoamdnman |l
(Physics of Liquid Crystals II)

vguiauumousnluaasAIUkLY

(Quantum Field Theory in Condensed Matter)

Tanransvosiiduung

(Material Science of Thin Films)
Handveslassadraunlu

(Physics of Nanostructures)

nanuas DN |

(Physics and X-ray 1)

nanuas SIS Il

(Physics and X-ray II)

nguiluades

(Nuclear Theory)
flandvoundownsaiiondes

(Physics of Nuclear Reactor)
Handvesnsinnisunsed

(Physics of Radiation Measurement)
andvenawes

(Physics of Laser)
Vimumansealnidmivaasaiviiusiindou
(Modern Optics for Soft Condensed Matter)
ANTAUMNARIDUAY

(Quantum Information)
andvostaiusiugs

(Advanced Physics of Sensors)
Mandvostiuiiugamaufihnns
(Laboratory in Advanced Physics of Sensors)
Mandvesgunsaidugs

(Advanced Physics of Instrumentation)

Handvesgunsaidugeniaudiinis

(Laboratory in Advanced Physics of Instrumentation)

ATIFARS U

(Advance Astronomy)
Mandonsimansdugs

(Advance Astrophysics)
nouiduivsninialy

(General Relativity)
dnsnaineuazinsangausniy
(Cosmology and Early Universe)
VU AIUALFURNEAN
(Relativistic Quantum Theory)
sulauisidemeiland
(Research methods in Physics)
Sosamzneiand

(Selected Topics in Physics)
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01420598

Ugymdivay 13

(Special Problems)

a a < v 3 1 a
2. neniinus lddesndn 12 wiaehin

01420599  Aneinus 112

(Thesis)
A195UYI183YT

01420511  adinFansdugedmiuiand 3(3-0-6)

(Advance Mathematics for Physics)
AAlAY mues Nvadawning nguinid N1sBuinsndlouwazsdii aun1sdeyiusuarilendureeniuy

Heidufivae nsuaadduiinga wannisuusiu szdouitidiaas
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  VQu)AIDUAY 3(3-0-6)
(Quantum Theory)
Fydnualun-ian uasmsiiauesieuming audiudanuliiviueu mswdsug feitusduluuinddumis
wazluudu Mduliunisifauinisnal nsunisensueiin duinszate waglwdsuunmdufindad nsulasding
aTLNY wqwﬁ%ﬂuLuum“m%mmazmwgu WnsUssuAaEngBinIINTEa
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  namlaniAalEan 3(3-0-6)
(Classical Mechanics)
ﬁlauﬂﬁﬁ(ﬂ%uazﬁumiﬂ’liLﬂgauﬁl“UQQ’TG]QLL%&Lﬂ%ﬂ nouiduimsaniiavlunamaninaiadn aunisueliasiuves
nsiadeudl nsudasuuiydd nguiuedadu-01nd namanslidadu aunsansuduasusiafuvesszuy
doflosuazau
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  auuwaransuazNANABeatA 3(3-0-6)
(Thermodynamics and Statistical Physics)
YSunauavngrasgaumnarans n1sussendlinguesaummanans Usingn1sainsvues namansadiuuuaaiadn
sosoudauuuatya® eowsudauuulydd eewomdawuuunUydd namansadifvuuateudy ssuumasil-
fusn szuulua-lealand fendunsuisdiu wuudrasdleds
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  waddaslvdeanadn 3(3-0-6)

(Classical Electrodynamics)
aunsuundaduazngniseusnd adundmaniniiuaznisnszatendu vietadu n1suk n1snszde Jgm

' =3 av W a L3 LY T ] < (5 a
wiwanlilunguiduinsnmitey nasaniveteunaduivsuazaunuuivaninil msunsidlageyniaivsey



01420521

01420522

01420523

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.

szilouiBiTsiavdwmsuiand 3(3-0-6)
(Numerical Methods for Physics)
msfuamidndlagldnoufianesnsinzinnuranndeulussuumeiiand navesaunsuuuidadusayl
Wwadulusingmisalnei@ndnisuszanaaieduiludymmei@gndnisuiauniseuiusiuudsianlulgminig
HandnsinlUldluaudsensid@ng

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.

naAansatausuvadluLana 3(3-0-6)
(Molecular Quantum Mechanics)
Tassaaluananisidsuaniuglunssuuaznisduvestuianants Wasuulasanugmadidnaseuvesluana
andfinidliuazuwinanveduana
Molecular structure, molecular rotational and vibrational transitions, molecular electronic transitions, the

electric and magnetic properties of molecules.

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

AnuAaTIvgendmiuLuuTaeduana nsAwnaeuduvedluanauuuiaeIvesauIusLgsEAnYseidey
FBnsaanasu seleudsuuudiasudreuiimes suidsuituuuitaemaiiluena sudeuiBueud asla N3
Usggnduuuinaedlinana

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.

Wandvaslaana 3(3-0-6)
(Physics (Physics of Molecule)

usssprindluiananisyusenialuanakarsINgsalds uuialRenwiasstandiveseanamguauiuliana
Handveanediues

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

liquid, molecular field theory, physics of polymer.

ﬂ’]iLUsEJULLUa\‘lLWﬁLLaSUi’mQﬂ’ﬁnﬁﬂQﬂ 3(3-0-6)
(Phase Transition and Critical Phenomena)

Fufideuunnnou: 01420513

Ui'}ﬂgmiaﬁﬂqmLam%ﬁwﬁaﬁﬁm%ﬂqm Usingnisaiduiunissaunisidsumalurearaluagssuuusinin
Usingmiseinguivesnisivdsuma Jusfunlamtunguluusngnisaiings

Critical phenomena, critical-point exponents, cooperative phenomena, fluid and magnetic phase transition,

phenomenological theories of phase transitions, renormalization group in critical phenomena



01420526

01420527

01420528

01420529

01420531

01420532

LA GRHEEYGED] 3(3-0-6)

(Classical Field Theory)

nufduiusnmirvnaransduivsauuwinaniniindunindnini auuvesszamduaiouiinisunsiduves
4‘ @ D2 & D2

pauwimaNINi auueuliugiseaunuldua

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

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

nafansvasRINaIsdaLile 3(3-0-6)
(Mechanics of Continuous Media)
nafansvesrusailoatlraannnamansnguan nwanainaamnacansuasiinalsoliio

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

Hengun3uluiBndadauda 3(3-0-6)
(Green’s Function in Quantum Physics)

Herduniuilifuiunaesiuiune fduniudnsulniludie uelianideu nsnsuddudadonsr anm
Iyt terdunsudmsveuymaiusn eiduniulussuuvanseynia flefdunsuiitutvanmgd

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¥aluana 3(3-0-6)
(Physics of Biomolecules)

Tassadns Sunshseuarantfvesiilinana Mandvasi namansvestaluana meslulaundnduaznamansadn
vosiiluana Usngnisalliuazudndnvesdluana llasalaluazaalasalalvosialuana Usingnisal
ApUdNYeIdIluEana mi‘ﬂﬂammﬁﬂﬁﬂéuaﬂmaqaLﬁm

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.

ngufaauzvauds | 3(3-0-6)
(Solid State Theory )

PAukanTiY dudhadfvosedidunsisensenindidnnseuiudidnasou saumansvesdidnnseu audinisde
Tou audfviauas

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

properties, optical properties.

ngufaouzvauda 3(3-0-6)
(Solid State Theory II)

JniifeaSsuinnen:01420531

qmwwamam%mmmmﬂ%‘amﬂa MaAsuaLUUA19Y szuulissdou Tanedugu

Thermodynamics of phase transition, order of phase transition, disorder systems, amorphous material.



01420533

01420534

01420535

01420536

01420537

01420538

Wandvaawnsiu 3(3-0-6)
(Physics of Graphene)

auﬂ’ﬁﬁﬁugmmamﬂﬂu grflalnifounasduinsnmdidnaseuluwnsilualuiisnuasiaduinsnim Usingnisel
Handndaugeluunsituanuaisadanatvauuwiminien wnsiiuwingn anutvessessedidnnseiindun
sunguiunsfunaetunansenundunanienalu-sosinuay Tanadounsily

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.

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

‘V]Z]‘t&ﬁLLZ]UW&VN’WSLNEHST‘{Qﬁ?ﬁ’]ﬁﬁﬁ%mﬁLﬁﬂmi@‘uLLazIﬁaiJi’mgﬂ’]iﬁﬂﬁ]ﬁﬂ NuYNINTEIIWBBUYNMANUTEY
nsrfulniveseymaiiusyy Usngnisainsunsiuresansisinthnngnisaimauasnay lifinluansAsion
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.

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

Juiideadeuannian:01420515

audfiniaudminuasszuveuna geireusuveduuuduly saumansvesadu anmwivdnlulany
Magnetic properties of a system of particles, Quantum theory of angular momentum, Spin dynamics,

Magnetism in metals.

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

lassainsluanadugineraudidang audinenuiouaudfinialiihuazaudfinuawesiagwediues
Molecular structure, Phomorlogy, Mechanical properties, Thermal properties, Electrical properties and

optical properties of polymer.

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

wsdmesdwu mMaUdsualasndsudass autRvemdnvaluanfn Aelaamesn awninuazivolsoidnm
3n duguwvulnivedluanandnvan anuunnsedlurndnvas Usingnisainawaenilidudadu msveasans
=3 LY & =% &)

nanwadlutagdu madszgndndnvailulouanina

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.

Aandvaandnman |l 3(3-0-6)
(Physics of Liquid Crystals I1)

AudidesFeuinniou: 01420537
ngufvsadfvessdnamguiveauieei-seluaznsUszyndnguianudelies Mamansaziowizvowndn
we audimeandslii msdenuuiiienduariaedofuuniufnslowudrominman manssiduauaza

wWlnsalndasgangu nsAnwimsiaUsinamnuiou  N15naaeslauwuILADEvaINENVaD



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.

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

msmeulnedudifuil 2 fedidnnseudunsisensenindiueu-3idnnsey Sunshsersenindlineu-Bidnnseu
nsuilanduuasfenduanduiug nguiuneding waunwisewuy nguinsevausadudu nsdawiulussuuds
du Meiduniuraunynguin

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.

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

welulagilduue guvwaransveia wealuladagyyinid  nszuiunsefouliduune NsfauaInn1sudes
Uszguamnanaun lassaivesilaunasdnuazianevedilanun

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

plasma, film structure and characteristics of thin films.

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

Tassadievesssuuuly namansAIRuRNd S UTEUULITUNAANTINVRTAAUIIY NITHAAISNYALANITYDS
Tassadraunly sanln-Bildnvsedndvesssuvunly vieunlukasiduaauily wanseduunlu lassadrausmanuily
wazmalulagurlutanaw

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

crystallites, magnetic nanostructures and bionanotechnology.

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

Fdondnadenuuresiidienduaniivdiundy nsaiunsegeaNInTuAaENaNUTYN KanLavaudRveINENNTS
Hsdeayalusnadanrurindeyarnudunisaaneudeya winneslaswaituaznisdauasgiyises
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)

AndidesFouannion:01420543

Jamuna FozmeuninizasdiinassgniznseisnnmesisduaneiniFes Busulassawesdnaiunainadon
WUUFNLaTRUUTISEUU NaanSouivs

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.



01420551

01420552

01420553

01420561

01420562

01420563

nqufiuades 3(3-0-6)
(Nuclear Theory)

lassasuazuuunaswesiunded vguivetljiseniandeimgufn1snsuids Tuafeadausznouwuuinasuds
We

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

model.

WandvasaTasufnsniiandes 3(3-0-6)
(Physics of Nuclear Reactors)

iwdesfnsalfandes UiRTeivdugnly avgdngn naufimsunitinseu msuanuamdanuionseu wamans
voundosnsniluadesifomasiantes

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

nuclear reactor dynamics, nuclear fuel.

Adndvasnsianisunsed 3(3-0-6)
(Physics of Radiation Measurement)

o

LaInILIANISUASIE SUATN3EINITLHSIE @DAVDINITHURALNISYIIUIEANUARIALAZ DU INTITNINITHRS S

o

R
awnsUauariunaenmeuuauazlinloauawiin e fleuiadidudunazidanssnnisussanadyyu
ARvia Msleswiiadvanedes glinduasnsmyadiangiam
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.

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

AudidesiFeunnnew:01420515
SunsizenseninsezaenuazauiunisUaeslnenisnsedunasiunisnialalna waindannuvuiniu nguis
AANEANYDUABSULAFIALTSIAWBS UMY LaLBSTUIY mauﬁmLaLm@%LLﬁ:mﬁ@mUﬁﬁmm@Lmsuaqmiﬂsmﬁau
BICLH

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

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

fluctuations.

firuaansyalnidmivdansatuuiuyiindou 3(3-0-6)

(Modern Optics for Soft Condensed Matter)

nMsnumUiALmans garseuwiuriingeuy walanisganssml AuduBuas senlangdsind

mansuiiwaaraalvsalaluuuidangu Arumansuuulidudadu nsiudeansuetinfiaes nmsuszandld
aw oo v o

HATINUI EJVILﬂEJTZJENSLu{j‘Uﬁ}UU

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)

PANNNSVDINAAIEASAIDUAN ASATUINAIDUAL ININNTTHARUAIDUAUAIBURUMLANDSANTUASIUSHRUUY
AUUUTIABUAN NISUALUATURAANAIATIAIDUAN N1TNARDIVBINITATUIAIDUAN N1TNARDIVBIFITAUNA

ABUAN



01420571

01420572

01420573

01420574

01420581

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

quantum information.

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

n133nUszinnvesinfuiuasunsuaiigesnisdeiund ey wqujszmmi%ua&agwu Aye1nuasdygIusuniuy
WITVEY miﬂi:mawaﬁzgiymﬁaﬁu

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

amplifier circuits, introduction to signal processing.

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

Furiideadeunnnen:01420571

UftRn1sdmsuian 01420502 Wanduossaiudugs

Laboratory for 01420542 Advanced Physics of Sensors.

Wandvasgunsnivuge 3(3-0-6)
(Advanced Physics of Instrumentation)

sruvgunsalmsinnsandnvasenzdygiauazdyginsuniunsussiianadygiauouiden n1sUssulans

A

aa o '

foyaauidvianisdsihudyauuazdeyagunsalueiinesgunsalduiinnisldunvesdeyauasssuulszananagunsal
g v a ' ea & a '3 i3 v ¢ a a ¢ o¢
nldrouiiunestisuargunsainiluneuiunesnisesnuuuaunsaliasnislideu gunsaliBamdivduaraunsaily
NATY

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.

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

AwriideuSeuNion:01420573 uaz 01420572 wiendouiu

UiRnsdmsuinn 01420544 Handvesgunaaidugs

Laboratory for 420544 Advanced Physics of Instrumentation.

ATIAERS TG 3(3-0-6)
(Advance Astronomy)

WWIARUNITENNANITAINIAITIANERS NaransTouazIaT 1n3elianansimans Aultueid 2alaas ng
vauadiaes lan Anduniarniee1ind ssuugier mitudauaziTauinsvesnnigny awnesuuazgumgiives
am nudndmathadien nudndduq fudaenan

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.



01420582

01420583

01420584

01420585

01420591

HandansnAanitug 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.

noufduinsaimiialy 3(3-0-6)
(General Relativity)

nagmelungufiduivsainiiay Tinseinumes Flewdn uazaruldsaunisletalay edultudasuadng
204806 uazvquimdnuentuvesauliudinisveefenanaumnglioinanatda

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.

dnsnaineuazionangausniiy 3(3-0-6)
(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.

NnufAtRURNFUNNSA 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.
suliaudsIFennlana 1(1-0-2)
(Research Methods in Physics)

vénuarspidouiBnAfomeiidnd mslleneiliymidiormuaiidesids Bvumudeyaionisnausuns
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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.



01420596

01420597

01420598

01420599

Sasaniensignd 1-3

(Selected Topics in Physics)

Sesamzmsiidndluszauigginiidesenvasuliluusaznantsfinem

Selected topics in physics at the master’s degree level, Topics are subject to change each semester.

Huuun 1

(Seminar )

mstdusuazefuMetefiuaulansildndluszsaudigeiln

Presentation and discussion on current interesting topics in physics at the master’s degree level.

Uymriiaw 1-3

(Special Problems)

msAnwAuaimidndseruuigan ez Seussadowdusenu

Study and research in physics at the master’s degree level and compile into a written report.

Anenfinus 1-12
(Thesis)

FeluszdulSyinuavissuseadouduinerinus

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