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1./ 306N - TRKNT 1600

01420511
0

01420512
0

01420513

[

AdamARSTugedmTuTEnd 3(3-0-6)
(Advance Mathematics for Physics)

AAlAY nuwes NyANawUIng nqudniy N13dulinsalistoulasts
a7 aunsidseuiusuazilsiduveniu feiduiiey n1swlaudeduiinda
nannsuUsHy sz lauisideiiae

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.

N B AIBURY 3(3-0-6)
(Quantum Theory)
dydnwalusn-tan wagn1sdausnuuning aruduiusainuly
wiuou Mswasugiu dsidunduludigidumisaslusmdy fdudunis
Fmunaian Masunaesteln dulnszate wazlvdluunmduiniad n1s
wlasdnguasing vauirodluiuufuigayuuarn1svly I5nsUssanuAILaL
NOBANIINTLI
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 methods and scattering theory.

naeFansAaIaan 3(3-0-6)
(Classical Mechanics)

JaumaniuazaunInnadeuiivesinguiunis nouiduinsam
fevlunamaninatadn aunisuedaduresnisiedenil nsulasuuinyed
noufwaliadu-a1lnd narmansliidadu aunisansudiasielanuuedssuy

foLladarauly
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01420515
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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.

gauvnamansasiand B 3(3-0-6)
(Thermodynamics and Statistical Physics)
U3uuuagnguesgamvnamians n1sussynaldnguesgamvng
Aans Usingnisainisvuds nasiansadfnuupatadn sswoudawuula
U@ eesgeudanvulyad esswauidaluuundygd namansadfuuy
AU SrUUWeIH-ALsn szuulua-lealal Weddunisuusdiu uwuudiaele
9
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.

waenanslniaanadn 3(3-0-6)
(Classical Electrodynamics)

aumsuingaduagngnsouing adumimanilvlihuagminsyaneadu
vieradu n1sus N13nseLda Jymwimdnliilungud duivsainiiay
warnansvoseuaduivSuazawuwiwanlilin n1suwsidlaveyniaiuseq

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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01420522

01420523

Jelo0
su e Uit avdmSuNand 3(3-0-6)
(Numerical Methods for Physics)

mMseanmidndlagldaeufinnes nsiwazdanurainndoulu
seuumeildnd navesaunswuuadunasliidaduludsingnisainieidnd
nsUszanaeflatunludaymmeaildnd nisudauniseyiusuuuedianly
Yoyvmeild@nd msilulalusmuidenildnd

Physics calculation by using computer. Error analysis for physical
systems. Solution of linear and nonlinear equation in physical phenomena.
Function approximation in physics problems. Numerical solutions of

differential equations in physical problems. Applications in physics

research.

nafansAIBUALYBdliana 3(3-0-6)
(Molecular Quantum Mechanics)

lassasidluana msidsuanuglunisyuuwaznsduvadliana 13

a a @ wa | &

L‘UaEJuLL‘UadamuwwaLaﬂmiau%ﬂmaqa auUAne i nazlanvea
lana

Molecular structure. Molecular rotational and vibrational
transitions. Molecular electronic transitions. The electric and magnetic

properties of molecules.

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

AUANTIVEBAAIMTULUUTIADILULANA AITATUINAIBUAUYD
Lana wuudnaewedauInwsadnlseding seideuisnsanndsny sedeuls
wuUdIaedneNiames seideuisuuuiiasnaifluana seideuisuoud
A5t NMsUssendluuItaeduians

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.
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Handvadluana 3(3-0-6)
(Physics of Molecule)
wsaserdnaliiana  MsTuTERINlENakasUIINg NSl LA
1399749 WiA93 audivesvewmad nqudaunluana andvomediues
Intermolecular force. Molecule collisions and transport
phenomena. Dilute gas. Real gas. Properties of liquid. Molecular field

theory. Physics of polymer.

miLU?ﬁJuLmaaLWaLLazUinﬂgmﬁaﬁﬂqm 3(3-0-6)
(Phase Transition and Critical Phenomena)
AiidioaFeusnneu: 01420513

Usngnisadings Lam%ﬁﬁﬁqﬁq@‘iﬂqm Usngn1sadnniiiunissiy N3
wWasuialuveumaluagszuuLman Ui’mgmiaiwqwﬁsuaamimgauw\la
Suesuulawdunguludsingnisalings

Critical phenomena. Critical-point  exponents. Cooperative

phenomena. Fluid and magnetic phase transition. Phenomenological

theories of phase transitions. Renormalization group in critical phenomena.

NN AUINAEEN 3(3-0-6)
(Classical Field Theory)
nouiduiusaimiiiay namansduing auuudvdnlniiady
wimdnlwiin auinvesUszyfdundeoul nsunifedvesnduwsivdnlyi
awmaltugie aduaultdugag
Special  theory of relativity. Relativistic  mechanics.
Electromagnetic fields. Electromagnetic wave. The field of moving

charges. Radiation of electromagnetic wave. Gravitational field.

Gravitational wave.

NAFANSYRIRINANRDLTLDY 3(3-0-6)
(Mechanics of Continuous Media)
nafmansveInUrellod vatlua ennnarans ngufanimwaiadn

QUVNAFNANIYBITINA G DLTDY
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01420529

01420531

Jel- 000

Mechanics of continua. Fluid. hydrodynamics. Plasticity theory.

Thermodynamics of continuous media.

Hendunsuluiidndaiousu 3(3-0-6)
(Green’s Function in Quantum Physics)
flardunsuiilidfutunauastusuna feidunIudmsulng-ludis
weilalnidou msnsuidsludadodsn anmihlwi faiduniudmiveyniad
usn ferdunulussuunasouna feiduniufitutugamad
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.

Wandvastiluana 3(3-0-6)
(Physics of Biomolecules)

Taseade Sunsiseuazautivesiluana #andvesn namans
yasiluana wedlulauiinduaznamansadfvestluana Usingnised
i uazudivanvesdaluana lulasalaluazaalnsalaleesdaluana
Usnngmsalmoudiwesiiluena mmeassstiiidnduazlinanaifen

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.

Vo uanuzUeIuds | 3(3-0-6)
(Solid State Theory 1)

AAULANTY AauTRANAYIUDILTY dUATASENITENINNDLENATOUA

BaNATIU FaUFIANSYRIBANASaU auTRn1saelau AaNTRNILEs
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01420533"*

01420534

Jel- 000

Lattice wave. Static properties of solid. Electron-electron
interactions. Dynamics of electrons. Transport properties. Optical

properties.

naefanuzvouds | 3(3-0-6)
(Solid State Theory II)
IfideaSounnou: 01420531

gavwamIandveIn1siUd suma n15d suslanuusneg seuuld
suigu Tanodugu

Thermodynamics of phase transition. Order of phase transition.

Disorder systems. Amorphous material.

MY AIBUFUYDIIARAD IR 3(3-0-6)
(Quantum Theory of Two Dimensional Materials)
Fgnfideaieuanteu: 01420521
noufdianaseulundnuuuniu Nquimouiurensiu tauess
Andanwasiues ANUlALUBTS Auaudsy wadmenalagluianaedia
Electron theory in the periodic crystals. Quantum theory of
graphene. Berry phase. Berry vector potential. Berry curvature. Chern

numbers. Topological phases in two dimensional materials.

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

ngufunundseuluansi ety adfAvesdidnaseunaslea
Usingmsadaat ngunsnssidweteyniaiivsey nssuiulndveseunia
fUszq Usngmsaimsuagiuvesansisiaih Unngmsaimasaaay iy
ansAasg

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.

* 3e3vUTulye
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01420536™*

01420537

Jel- 000

VOB VOIULWAN 3(3-0-6)
(Theory of Magnetism)
IfifosSounnou: 01420515

auUAMIUUANYBITEUUIUNIA VU] AIBUANTESUNUALLT I
Jaumansvesalu anmwsimaniulans

Magnetic properties of a system of particles. Quantum theory of

angular momentum. Spin dynamics. Magnetism in metals.

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

lassadluana duguivet audidena audinisauseu audn
nalriuazaudanianasvesiannediues n15Uszendldn1591809
AevfiumafifiodnnaTRvemediues

Molecular structure. Phomorlogy. Mechanical properties. Thermal
properties. Electrical properties and optical properties of polymer. Applications

of computational simulations for polymer properties calculation.

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

wsfiwesdiu nmsdsurlaazndanudase audfivesdnvaiiy
Wi Aelaawe3n awnfnuazinelsdianvin dugrunuulmivesiuanandn
Wad ANUNNTesluNaNLia) Ui’lﬂgmiiﬁmﬂLLaﬂﬁvLaJLidJu@ﬂLﬁu N1INANADY
mandnadtuliagiu msuszendndnaidussuaniua

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.

* 3e3vUTulye
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Jel- 000

Wanduoswanivan |l 3(3-0-6)
(Physics of Liquid Crystals II)
Aiidoaseusnneou : 01420537

NunatAveIndnial Nuvetuess-veluazn1sussynd
nguianudeidos mMamdnuuglanzvemanivar audAmauaadslndi
nsdguuidienduazduedosuunuinsleuuduominmas M3z
uaswazaninsalnUAsdangu msAnwimsiainanudeu  mmeasd
WanLvIuapsVINENIAED

Statistical theory of liquid crystals. Maier-saupe theory and its
applications. Continuum theory. Characterization of liquid crystals.
Electro-optic properties. X-ray diffraction and nuclear magnetic resonance

of liquid crystals. Light scattering and quasielastic spectroscopy.

Calorimetric studies. Freely suspended liquid crystal film experiments.

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

nsaeubmatud Uil 2 Aedidnnseu SunsAsenseninddnueu-
dldnasou dunsnsensenIalineu-dlanasou nsuilsitunayileiduanduius
NOBAUNVRIINA WNUAINYNTELUY NQuNITRBvaLBRT LAY nsdNuly
sruudiedu Meiduniuvesnvmyus

Second quantization. The electron gas. Phonon-electron
interaction. Photon-electron interaction. Green’s and correlation function.
Wick’s theorem. Feynman diagrams. Linear response theory. Transport in

random system. Matsubara Green’s functions.

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

walulagWduune gaumnamansvesnia walulagdyyinie
NsgUIUNSPRUTlaNUIN NsFanasaInnIsUaeeUszguamaiaun laseasng

a6 % a6
YDINAULALANWULLANIZYDINAUUNY
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01420543

01420544

Jel- 000

Thin  film technology. Thermodynamics of gas. Vacuum
technology. Thin film coating process. Glow discharge plasma. Film

structure and characteristics of thin films.

AaAndvaalasaasiaunlu 3(3-0-6)

(Physics of Nanostructures)
lassadravessrvvuily  winnssuverianuily wealan1siasien
vasTanuily deunnsowesianuily laswassuwimvinvesianuily welulad
Wl waznsuszendldunlumalulag
Structure of nanosystem. Fabrication of nanomaterials.
Characterization techniques of nanomaterials. Defect of nanomaterials.

Magnetic nanomaterials bionanotechnology. Nanotechnology

applications.

NANWALSIFONT | 3(3-0-6)
(Crystals and X-rays )

Ldend nsapuwesidend waniivdiundu mssiiunisedig
auinasuaznguUsnd winuazaudfvewdn n1sTIuTINdeyaliausuiain
NSTIUTINTeYanNUdY NMsaaveuteys wnneslassasuarn1sduATIEn
Wises

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.

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

JufideaSeunnow: 01420543

* 3e3vUTulye
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Jaynuna I5ezneunin I5aesiinasign 35ase IF1animes 335
FupmziiFes BUsulssaiwesmdn munaiaedeuluUguLazIUE
JEUU WadNGoYIms

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.

01420545%  WAndveinaeganssmisioznay 3(3-0-6)
(Physics of Atomic Force Microscopy)
mnufuinvesndosqanssmifiliiauuudesnn usuazdunsizen
sEnIglilana dunsN3eNUAeTIad NamansuaINITaula naf1ansues
Audu eadUsEnaundosgansIminsioznen nsadunwarnsUsEgndld
NADIaNTIAULITIDEROY
Origins of scanning probe microscopy. Intermolecular forces and
interactions. Van der Waals interactions. Contact mechanics. Cantilever
mechanics. Components for Atomic Force Microscopy. AFM imagings and
applications.
01420551  wguiilwades 3(3-0-6)
(Nuclear Theory)
lAssasaiazhuudIaosvestiunded noufveslnserianedes
NUAN1INTERY TaAFaTaUsenoy WuUTIARIaal
Structure and model of nucleus. Nuclear reaction theory.
scattering theory. Compound nucleus. Optical model.
0
0
0
0
0
*sreivnTalnl
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01420553

01420561

Jel- 00
andvouniosfnsaifnindes 3(3-0-6)
(Physics of Nuclear Reactors)

\n3esUfnsaifandes UFATeTlvdugnld nngingn nquinnsuns
famseu msuanuaswdsudinseu wamandveundesujnsaiiundes
domdAsiuades

Nuclear reactors. chain fission reactions. Criticality. Neutron

diffusion theory. Neutron energy distribution. Nuclear reactor dynamics.

Nuclear fuel.

Wanduesn1sTInnISuNs o 3(3-0-6)
(Physics of Radiation Measurement)

WASIANTANITUHSIE dUATASEINISUNSIE adfivesnisduaznis
FNEANUAIIAAEEY FINTITNISUANSE Faesiansanasiu vaen
Aafauuaazlalonuas Aams1anesiuilouiadidudunasidanssn n1s
Ussaiadyufdia n1simsginadvatedes Qanaazn1saivesa
#5239

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.

Wandvosasos 3(3-0-6)
(Physics of Laser)
Fgfideaeuandeu: 01420515

JuUnINTENTENINREANLATAUIN NMIUdoslngNIINTEAULALAILNI
nialalna weIndaruvuiuiy nquffsaaadnvenawes ufaawes
LAOTIUMIU LATRTTUIY AIDUARLLADTHATNITIA NOB]a0UTBLIIVDY
msnszifieuiawes

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.
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01420563

0
01420564

*®

Jel- 000

Vierumansealnidmsuaasamuiiusingau 3(3-0-6)
(Modern Optics for Soft Condensed Matter)l
NSNUMUYALANERS aansriukiurlindou welianieqanssal Ay

Y

FuiBsuas eonlavigdind msnsziFuamazaalnsaladuvuisdanegy vy
mansuuuliifudadu msdudassuedniiass msuszgndliazauiden
Aetesluiagiu

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.

A1TAUNAAIDUAL 3(3-0-6)
(Quantum Im‘ormation)o

NANNITVBINAAIARS AIDUAL NITATUIAIDUAN INBINTTRARY
AMDUAN ATBUALLVLANDSANTY NISLNSWALUUNUILUUITIAIDUAL NS
WAlIANURANAIALTIAIDUAL NITNAABIYBINITANUIUAIDUAL NITNARDIVE
A1TAUNAAIDUAL

Principles of quantum mechanics. Quantum computation.
Quantum cryptography. Quantum teleportation. Quantum dense codins.

Quantum error correction. Experiments of quantum computation.

Experiments of quantum information.

Handvosgunsaleaulndidnvseiingd 3(3-0-6)
(Physics of Optoelectronic Devices)

TRYAORUUNANLAZIATIATIUAUNS NI USINYNITaInsIudLAafouay
msinendmeuluansiadi waamesieluihuazuas Famsradunasiild
W TUTTUTZUINLOUNA I URA NLAZLOUNSI9UE DY DaWAADALNUY LalYos

UounduuuuNsTINEUAZUULUAIIUARTOIMWIRY N1TUOALANAIILSIEN

*s1e3v ey
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01420572

01420573

Jel- 000

Heterojunctions and energy band structure. Franz-Keldysh effects
and excitonic effects in semiconductors. Electro-optical modulator.
Interband and intersubband photodetectors. Optical gain. Distributed
feedback and vertical cavity surface emitting lasers. High-speed

modulation.

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

N133AUTLANVIRITUTHATUNTUARNYDT NITAWIUNGINY V)
su'nmiﬁflyugagm dyaalardyiusuniu 29959818 N1TUTEUNANE
Fanandody

Classification of sensors and transducers. Energy transfer.
Fundamental information theory. Signal and noise. Amplifier circuits.

Introduction to signal processing.

Waﬂﬁ%ﬁa%’uﬁ%’uqamﬂﬂﬁﬂ’aﬂﬁ 1(0-3-2)
(Laboratory in Advanced Physics of Sensors)
Adifesdeunndeu: 01420571

Uuan1s dmsuivn 01420542 W%ﬂé%aﬁﬁuﬁguqa

Laboratory for 01420542 Advanced Physics of Sensors.

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

seuugunsal NsiATaNanwMzanIe dyginuasdyyinusuniy
n1sUszananadygInuweuiaen nsUssananadyuIufdia nisdwu
dyaauazdoya aunsaluetiwes aunsalluiin mslsunveseyauasszuy
Uszanana guUnsaifildreuiiamesvisuazgunsniiiduneufiames nns

ponkuvgunsaluaznsldnu aunsaldandlvduazaunsallunuie
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01420581

01420582

Jel- 000

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.

Mandvesgunsaifuasniaufofing 1(0-3-2)
(Laboratory in Advanced Physics of Instrumentation)
Fdideadeuandeu: 01420573 waz 01420572 Wendouiiu

UfURNT dmiuinn 01420544 Handuesgunsnitugs

Laboratory for 01420544 Advanced Physics of Instrumentation.

TImaARI TS 3(3-0-6)
(Advance Astronomy)

LA AluNITEUNANITAINIIAITIAIERNS NarIans il Lazlian
w3eailonemamans arultudas 1laas nguesiatiaed lan medunsuas
AMAY SEUVaTeE N1sALlakasITauINITURIN1IgNY awnasulay
gumgiivesan mudndmeinaiien nudndduq dudaonaw

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.(

Andamanidugs 3(3-0-6)
(Advance Astrophysics)

n1sasefianfigavessinandnuus Adannd n1saseinfigaves
519 1unA17 auURvesaunIAkaznITHHSIELUA1Y N1saremausoulund
Ufisenduedesihduluni laseasneweinid 35auinisuemn 39Uednn?

ANATY13 ANTanseu v AillauazlassasaveInuand
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01420584
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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.

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

naeINAlunguduinsnmiiay Jiaseiinuges Aleindn way
auilds aunslovalay adultudae isniadevieddas wazwgus ndn
wertuvesawltiug nMsvenedenan auuneldernmeananis

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.

é’]’mma%mLLazLaﬂanmLiﬂSm 3(3-0-6)
(Cosmology and Early Universe)

sUIRdinrasenan Wesndniauul-guad-lsiuaidu-tainines Jee
wanvestonan aunislealay aun1sWTauiud TnLUs N1TWEIAA
UseiRmansidenusouvatonan $98 wuseau aaisiin nawulln naud
N135UNIURVUTIFU NYBYNITTUNIURUUFURNS

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.
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01420591

01420596

Jel- 000

No ¥ AIBUANEUIEA N 3(3-0-6)
(Relativistic quantum theory)
eFniidosSeunnnen 01420512 01420515

aunsalad-nesneudmsveyninaluaud sunsnienaunipadugud
fuaususimanini aunsusndmiveyniralu-tawvilsdauans aolsudle
T UG VRIAUNITARIN BYAIAAKINNIElRauIuNIgUBN N uYlea way
auansTad leatmnsnend aunsiavesiinily aunsrduveseyninady
09 dunIsingan nspsiivesaaisuduarndnauuasdaduing

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.
s UauIITemsWand 1(1-0-2)
(Research Methods in Physics)

wdnuazsufeuiinsifenaildnd mdwseilamiiiedmuniide
NUIY ‘i%iwim%yjaLﬁamiammumﬁé’a nsnuadgn fsgaias
WATAIENIINITIATIEN WlaNa kaZNITIATAINANITINE NITIAYIITIBIU
Lﬁamiﬁ%auﬂumiﬂizﬁuLLazmiaﬂuﬂmﬁmﬁﬁmmi

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.
Fosawgnailand 1-3
(Selected Topics in Physics)

ouanensi@ndlussavligyailn waaisealavuliluunaznina

ANSANEN
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Selected topics in physics at the master’s degree level. Topics are

subject to change each semester.

GHE0TY 1
(Seminar )
mstnauenarefumemderiunaulamddndlusesuysyayilv
Presentation and discussion on current interesting topics in physics

at the master’s degree level.

SR RITITEY 1-3
(Special Problems)
= 1% 1% aa 3 [y a a a = <
nsAnEIAUAMNTENdszAUUIY IlnLazTautssdsudusieau
Study and research in physics at the master’s degree level and

compile into a written report.

NANUS 1-36
(Thesis)
WeluseauUSaalnuaziSeuSsadeuduinednus

Research at the master’s degree level and compile into a thesis.
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0 1,0,/01NENKT $KNEON KEL T

KIS

Jel- 000

~

KON o iKNENTL IO
gRXTILEN]
TN TETETGENK
eRTHENENTHU JKENTTNETGUENK0 oo | TKELOY
GPLTITRLL L (TR 10|y
ENKL YN0
L | wedsdnd asdienyss™ iy 01420531 | 01420523
SP9ANANSI1915Y 1. The relationship between the 01420532 | 01420527
wm.u. @Fnd) \NusAdeudusu 1 morphology and elasticity of natural 01420534 | 01420529
N INeNasuieg, 2546 rubber foam based on the 01420596 | 01420531
J5.0. GlAnd) concentration of the chemical blowing | 01420597 | 01420532
W INeNdauiea, 2550 agent, 2564 01420598 | 01420534
LNéNT.‘“@'j‘i’gNG 2. Current challenges in thermodynamic | 01420599 | 01420596
Biophysics, Molecular Modelling aspects of rubber foam, 2564 01420597
3. Insilico and in vitro design of 01420598
cordycepin encapsulation in liposomes 01420599
for colon cancer treatment, 2564
4. Alternative metabolic routes in
channeling xylose to cordycepin
production of Cordyceps militaris
identified by comparative
transcriptome analysis, 2563
2. | wedslsau aifleulssesy NI 01420596 | 01420596
TOIANENTINTE 1. Piezoelectric and electronic properties | 01420597 | 01420597
.. (Wand) of hydrogenated penta-BCN: A 01420598 | 01420598
LUUMINYNBYNBATANERNS, 2545 computational study, 2564 01420599 | 01420599
.. (Wand) 2. Development of magnetic recyclable

UNINYIEUNYATANERS, 2548
w.o. WEnd)

winendemaluladasus, 2552

LNENTRRIGNG

spinel photocatalysts with enhanced
sunlight-driven degradation of

industrial dyes, 2564

* 919156

o

URNATUNANEAT
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KONFD) - iNKNENTLITO
GRIINILER
TONGTETNET GUENKQ0
eRTHRNEN T JKENTTNE TGENKD oo | TKELTH
G L THER 0
ENKLE O
Condensed Matter Physics, 3. Photocatalytic performance of Fe-
Computational Physics substituted ZnAl,O, powders under
sunlight irradiation on degradation of
industrial dyes, 2564
4. Hybrid-Functional Study of Native
Point Defects and Ti/Fe Impurities in
alpha-AlL,O;, 2564
3. | wedvina wdyan Y 01420596 | 01420596
3O9ANENTI1TE 1. Zn-doped TiO, nanoparticles for 01420597 | 01420597
.. (a@nd) Reshdeususu 1 glutamate sensors, 2564 01420598 | 01420598
UNINYIYAWAIUAIUNS, 2548 2. Gas Sensing Materials Roadmap, 2564 | 01420599 | 01420599
m.al. W@nd) 3. 3D printed CuO semiconducting gas
UNINYRBURAE, 2550 sensor for ammonia detection at room
Us.a. (Wa@nd) temperature, 2564
UINeNdeueg, 2554 4. Electrochemical Sodium lon Sensor
LNéNT@ﬁgNGO Based on Silver Nanoparticles/
Nanoscience & Graphene Oxide Nanocomposite for
Nanotechnology, Gas Sensor Food Application, 2563
4. | wedver whedlsuy NI 01420596 | 01420596
309ANENT1915E 1. Multiarmed spiral waves generated by | 01420597 | 01420597
.. (Wand) periodic stimuli in excitable systems, 01420598 | 01420598
UNINYIFUNEATANENT, 2539 2563 01420599 | 01420599
.. (Wand) 2. Measurements of tin-palladium
UNTINYINNEATANERNS, 2502 catalyst concentration by an optical
Dr. rer. nat. (Nonlinear Physics) method, 2562
Otto-von-Guericke University 3. Concentration measurement of

Germany, 2551
LNSNTRFI GG

chromium passivation solutions by an

optical method, 2562
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KONFD) - iNKNENTLITO
GRIINILER
TONGTETNET GUENKQ0
eRTHRNEN T JKENTTNE TGENKD oo | TKELTH
G L THER 0
ENKLE O
Biophysics, Excitable Media, 4.  Self-organization of multiarmed spiral
Nonlinear Physics waves in excitable media, 2562
5. | W9EalgNs ansuay NUIY 01420514 | 01420514
HYemans1Rsd 1. Anomalous Lehmann Rotation of 01420536 | 01420536
m.u. (EAnd) Reshdesdusunis Achiral Nematic Liquid Crystal Droplets | 01420562 | 01420537
UNINYIRELNEATANERS, 2540 Trapped under Linearly Polarized 01420537 | 01420538
M.S. (Physics) Optical Tweezers, 2564 01420538 | 01420562
University of Colorado, USA, 2. All-dielectric silicon metalens for two- 01420591 | 01420591
2543 dimensional particle manipulation in 01420596 | 01420596
Ph.D. (Physics) optical tweezers, 2563 01420597 | 01420597
University of Colorado, USA,, 3. Frustration between two- and three- 01420598 | 01420598
2547 dimensional smectic ordering leads to 01420599 | 01420599
LNéNT@ﬁgNGO a biaxial nematic phase, 2563
Liquid Crystals 4. Miniaturized Metalens Based Optical
Tweezers on Liquid Crystal Droplets for
Lab-on-a-Chip Optical Motors, 2562
6. | yetuunia qmﬁmﬂau* NI 01420533 | 01420528
SP9ANANSI1R15Y 1. Nearly pure spin-valley sideband 01420583 | 01420533
m.u. @WFEnd) tunneling in silicene: Effect of interplay | 01420585 | 01420539
U MINgIdWAlulagnszauna of time periodic potential barrier and 01420596 | 01420583
ﬁmﬁ, 2545 spin-valley-dependent Dirac mass, 01420597 | 01420585
.. (Wand) 2563 014205980 | 01420596
U INYIBUASUASUNSA LS oY 2. Pseudo Klein tunneling induced by 01420599 | 01420597
Usyanuing, 2548 zero Chern numbers in multiple- 014205980
Us.0. \dnd) topological barriers silicone junction, 01420599
URNINYRBUARG, 2553 2562

* 919156

o

URNATUNANEAT
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KONFD) - iNKNENTLITO
GRIINILER
TONGTETNET GUENKQ0
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imagings and applications.



6,00-NENKT B T
eazBoamuiivsnglumned 3 4o 3.2
7, 03 TTELREENKEKNENT INIKRg 1T INTKONT § KENKGKT K BRE 'k EL GIL DT GU0tAspmasjskOK_nngle’

eazdennuiusngluvued 4 e 3



OTTILTI-815 ) NN TOUEr ¢ . 2-1
KNAT AN
ijNe TONICEL SN TRINLNLTKS
Iuaundiein (duussens-su U juianis-vufnvimeaue)

/0 Kl'hl'gvﬂl 01420564 3(3-0-6)

GE NN INETT Wandvosgunsaleaulndidnvsetind

gl‘] gullj ! k! Physics of Optoelectronic Devices)
00 KNFTOUTES)NFEDrIThi Ik AANEINRET R

(v) Avnenlundngmsinenenansumiadin arviviiand

() Fvendefu

") 3w eniden

Fl 1idl
20 Igﬂllﬂ:EoK" IKKER i
30000|f||m|0N|N'\|gﬂ| Fufl 25 \Fou unsAu wa. 2565
4, OTARKNLERSTENKG ) NINTT6U0
4 /0 INJLONEEB IEKNTT 610
Haqtunsinuildndgunsnieatlndidnnsedinddanudutifuduisludugnamnssuuasnalulad
Welitaniianu anuthlalumsieseiuaznouiamilfedestuiidndvesgunsaloatlndidnnseindiidy
duddylunmsairdassAnguazilulflusumaluladsin q lutligiu uazamsadluldusslonilunis
UuRnumeiunmsinidesielule
4,00 Kk T SRASTFERT NN
6.2.1 anusnedudnvurAnaNTRvsasfath srsludauasuas i
6.2.2 BBUIEIBNMINDNEN NTIIIV uazkbnuaseaUnsaloeUlndiannsedndle
6.2.3 venlfidsUszingoatlndidnmsedindviinfieg Mdududdgueanaliladiagtivhauedisls
6.2.4 $¥nEmailudszgndliluausingg 1wy msdemmaadluilagtu
5 00000e0N-TRIFKNG T 680tAmspactBegapinrm 0
sevsauvUnauaslasERaUndIny Usngnisainsudieaisuasnisiiniendnouluasieing ueqa
wesilalniluazuas fmsaduuasiliunsuddussnituoundinundnuasuaundsnudes senfnoainu laiwes
HounduuuunszasuazuuUasiuiTeuuIa MINegianAILEIEe
Heterojunctions and energy band structure. Franz-Keldysh effects and excitonic effects in
semiconductors. Electro-optical modulator. Interband and intersubband photodetectors. Optical gain.
Distributed feedback and vertical cavity surface emitting lasers. High-speed modulation.
6, (I NENKT R TO)

eavduanuivsnglunned 3 4o 3.2



7, 0 TTBLREENKEKNENFE INIKRI NG 1T INTKONT j KENKGKRIT K ERE I« EL TiL 607 T GU0ASpiasjs koK _nngle”

gavduanuiusngluvaned 4 U 3



OTTILTI-8I-)Ki) KERT 1600 . 2:2

KRR E AN
ijNe TUINEL & RNTRINLALTHS

Iuaundiein (duussens-su U juianis-vufnvimeaue)

/0 Kralg 01420533 3(3-0-6)
gF QVWUN!N(ET]\ ngufAIuiuvesianaedin
gr] v, UN!NIFEk! Quantum Theory of Two Dimensional Materialso

(V) Avnenlundngns Ineenansumiudin arviiviland
() Fvnenvsdu
(V) Avneniden
() INUEMIEMTUNENGAT..ooooeen AUVVIV s 0
001, TOUTREKFTINEFT 01420521 mquijemous (Quantum theory)

LN ey A v

000200001 6 TIRFRSK 1 KFRERLaisi

00004, 00 TRV ECBTENK 1 AT- J KIR) KEKNT T 600
6.1 ANUEIAYTBITIEIV AL IMANALUNTUTUUT

o

AMUNITTIN A UAlUlagAausy Junuimainlunisildsuwlasfianiauinnssuvadlan vialu

o

ANuIMAvINsigIivaasalsuiuvesiagaeliinugradeveanalulad awnsadilUlduselovd uay

[ a ¢ o s

Juiiugruiieimumaluladmeudiuvesszima siuvsimuimsuiuiidndesianmansaioln

6.2 HagNSTLANTUAUTER
6.2.1 T@nanunsaaduienguinmeudiuvedidnaseuresianaadii maUdsumadnousiy

o o

6.2.2 Aananunsathesranuinialuldlunmsinidetanadelnidiedesenguinnssula

q

(005, COOTANES | KESTAVENK ) KOR) KERO T 6400
T4 KN T 00 K Ky LNAKRIO) K]
01420533 01420533
FoInnwilng Handvounsilu 3(3-0-6) | Foinawilne  vquimeusivesianaesdid 3(3-0-6) | - WavuTedn
Feimnwdangu  Physics of graphene Fodmnwdangy Quantum theory of two
dimensional materials
JuniideaFeunnnou 01420521 IfifesFeunnon 01420521
AiideaFounseniy L AiifesSeundoutu luif
ANo5 U183 (Course Description) faSu1es183u (Course Description)
audAtuguveunsfiu snfialnidounasdusive ngudidnaseulundnuuuniu ngufimeuduves | - Yiuuge

a = = = LY o 6 a v . o a a
amdidnaseuluunsilu aluisuuazinaduimsnin | unsilu wawess ddnewesiue muldauess fuav | Meduiesein
Unngmisaiidndwdanugiluunsitu anueoadiang | @Sy admeneladluianaeln
Fuawuwivdnidion unsiuwdivin anuiivessesse

a & a o = = = &
ALNNIBUNALNITNUY WﬂwaLLﬂﬁWuWﬁWﬂ%u WNANITNUIN

% a a §fa o v Ay
DUATNIUAUU-093UN WAy aa@ﬂm&ms‘v\lu




KNT 1 R 30

KT100)KIJKE]

LRITIKRIO0) kB

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. Effect of spin orbit interaction

and graphene-like

Electron theory in the periodic crystals.
Quantum theory of graphene. Berry phase. Berry
vector potential. Berry curvature. Chern numbers.

Topological phases in two dimensional materials.
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Molecular structure. Phomorlogy. Mechanical
properties. Thermal properties. Electrical properties

and optical properties of polymer.
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Molecular structure. Phomorlogy. Mechanical
properties. Thermal properties. Electrical properties
and optical properties of polymer. Applications of
computational simulations for polymer properties

calculation.
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