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Perturbation method. Harmonic oscillators. Brownian movement and Wiener
integral. Polymer chains and polymer entanglements. Statistical mechanics

and variation method.

narmansauiudugs 3(3-0-6)
{Advanced Quantum Mechanics)

auupslunaransmauil MsUssgnAremnEinITUNY BYMA
wilouAulasannaINsSesduioy walinauumsnsSeadudoy NN
nswidauasnisUsennamvesvadu aauseymadastlunisninids uesndu
uneu aumslaatinedeau aunisiusn

Symmetry in gquantum 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.

Handvowulunatulad - 3(3-0-6)
{(Physics of Nanotechnology)

msdrsavunlumalulad wiludlsns Wil nsduasiziuazanudu
dnuaizianie aulifinmenienmmeawdnuilukazgameudiu gunsaldildanselindun
T YaqualimdnurTu vieurTumsvay

Survey of nanotechnology. Nanolithography. Synthesis and
characterization. Physical properties of nanocrystals and quantum dots.

Nanoelectronics devices. Nanomagnetic materials. Carbon nanotubes.
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01420624*

01420631

uAa. 2

VU AIBURNYBLE 3(3-0-6)
{(Quantum Theory of Light)

ngmiu.w'%’aﬁ'umwé’aﬁu,asé’uUszﬁw‘élmialmﬂ naANANIATEUALYBIOURNT
ASprRRNIALNILNTE andRnisnsufiourasaseniu aunansusiidadeulnd
Sunsniuesanuateulndivernan vinumandiineu msnaitinuasnivene
vaaual vigaalsaudislauuuduazaisnsziium Weurmanslidadu

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.

rpususptaas@menelad 3(3-0-6)
(Quanturn of Topological Matter)

nuijvesansvenalad wesdwa nmhseaduaziandiu amnasim
fundu aunnaimdnluweniadivioy nainsevey Teanaesdifuazauiudmenelad
aurimensladantundulivsdey waassduiSous

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,

audRnenmassTaniugs 3(3-0-6)
(Advanced Physical Properties of Materials)

autinemenmuesan nauen vsatan autRan vacids 1w
autRmsi i andinsiheafou snifmeauivdn wavauiiduas wedl
Taunfinduay e deam! woRnssuvnanamanivesidn nasAousaANdRugY

Physical properties of materials. Classes of materials. Physical
properties of materials such as electrical conductivity. Thermal conductivity.
Magnetic properties. And optical properties thermodynaimics and kinetics of
materials. Mechanical behaviors of materiats and elementary quantum

physics.

* syaunlnlvd
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01420671

uAe. 2

#andiBeatianuuliauna 3(3-0-6)
(Non-equilibrium Statistical Physics)

mstadeuiinuuusrufiou nssutunsalauaa@n aunnsueauaiau
aumsveaninadunasd aumsmnawmes Snsimeiujitsen wuudaeadeat
mMairdoufivuuATsudy Widunsrevausndudunasilaituanduius Mmnssviy
wuuTusiandu Jgmuuulidndadu nsevaunmsithiannsadounduls

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. rreversible processes.

Fandvesaarsmiuuiy 3(3-0-6)
(Condensed Matter Physics}

Trssadrauanfisuaznisdamiler nsduvesianiiy Bidnaseuluveauds
Tassaduaugaslave Ruhvesedd anshsfthuassasde nswmsuumuin
waglpeuumiu@in muunnsesweaaniis n1sidou maivlnvesmdn madeu
wasusuiinilauazduduiiaes amzmslsuunfnuazueufnslsuuniuin anh
sanbanaranmuasivasinis ladidnvinuazantiBuaswosuauds

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.
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01420682

une, 2

HandTanmszauTuanatugs 3(3-0-6)
(Advanced Molecular Biophysics)

ydnHuguddandvedin lasadauarwamanivesiilinana Sums
Aersewindiliana MndiBeatiuuuliaunavasilmana mamlasadnuay
nsuandlassainesdiluana MandBwquijuasiBeraniumeivesdiluiana
Mnduvedhnanaiie wilumaluladidaiinw $2vedemeusy

Physical basis of life. Structure and dynamics of biomolecules.
Interactions between biomolecules. Non-equilibrium statistical physics of
biomolecules. Structure determination and visualization of biomolecules.
Theoretical and computational physics of biomolecutes, Single molecule

physics. Bionanotechnology. Quantum biology.

Wandifrnnavesdlmana 3(3-0-6)
(Computational Physics of Biomolecules)

Tnssafuazdunsisowesstliana msadauvudasauaznisian
amvssiiluana walladeidnduazderenfumeivasnsvinuuuiiasssdn
Tuiana Aandidabiuuuausanasltaunavasialuana winifugudsiandvosms
ynuuudaemaransluana wuuiasweuindla wasiuudiasudniouiuves
Flwana walamdanddmiumsiassinaginmsviuuuiass

Structure and interactions of biomolecules. Modeling and
visualization of biomolecules, physical and computational technigues 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.
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01420683

01420684

01420691

uAd. 2

awnlnsalntdugedmiuTandanmm 3(3-0-6)
{Advanced Spectroscopy for Biological Materials)

maviumuimenans awnnsalndnmsmieninawesliinmsunniin
awnnsalnUuuuruu awninsalnUvgesisaudanduing awnlnsalnduuy
wosndind awnlnsalntvuuimenanibidndadu msussgnividinmmuas
mATeidRsdedulagiu

Review of optics. Laser induced breakdown spectroscopy, Raman
spectroscopy, fluorescence correlation spectroscopy, terahertz spectroscopy,
nonlinear optical spectroscopy. Biological applications and current related

research.

Ns31aestiluana 3(3-0-6)
(Biomolecular Simulations)
seileuisnisasadereniiames kuudasstiluana Msdaeads
AaNfiamesvosiduwe Loty Tusiu wazmslulawsn nsuszanduvudaatluana
Computational simutation methods. Biomolecular modeling.
Computer simulations of DNA, lipid, protein and carbohydrate. Applications of

biomolecular modeling.

selouTsiiotugimneiand 1(1-0-2)

~(Advanced Research Methods in Physics}

amAfodugemaiiEndiasnistavilasiinnisids msléimelulad
asaume uasnauinnefdmiulstanana uasnsauautaya n1sTATIEING N1
Foudsuasdeuunnnumiednnns waznsiiaue mseiunenasnise ms
JavhssnudiemaiieuslumsUssganasmsifailumsasiving

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.

* g3y nUninv
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01420692*

01420696

01420697

01420698

uaw, 2

Usvauntsnlaoyivildnd 3(3-0-6)
(Teaching Experiences in Physics)

UsSEauUNIaiNITIATENULaSNISINIKYNTaRY MaeuluialiRng
watiams¥awanisiSeusiivnianduiininng Insagameldnmsamuguguanes
p1sgTInuInenfinug

Experiences in teaching preparation and planning. Pratical
laboratory teaching. Learning evaluation in laboratory in Physics under

supervision of thesis advisor.

Bosamweveftand 1-3
(Selected Topics in Physics) .
Fouamzmaitandlussiuiiygnien widawdsunadiuluudayme
n5fnw
Selected topics in physics at the doctoral degree level. Topics are

subjected to ‘change each semester.

duuun 1
(Seminar)
m'sﬁﬂl.auaLLasa.ﬁthﬁuﬁ"ril'aﬁﬁ'lau'lawwaw’u%ﬁlﬁnﬁlussﬁ’uﬂ%mmq
\on M%aﬁm'iﬁ'lLﬁuamaqwuﬁ’ﬁamﬁmnmamiaeiwﬁﬂmmw'luﬁﬂsz'zg:u"“rmms
FEAVUNUGR
. Pfésentation and discussion on interesting topics in physics at the
doctoral degree level or presentation on scientific topics with gobd quality at

international conference.

Ugymfierg 1-3
{Special Problems)
“msfinwdunimeiandseduliygienuaziSouSsadomlumeny
Study and research in physics at the doctoral degree level and

compite into a written report.

* s 3 nlntvg
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01420699

01420511

01420512

Umo. 2

Anpailwus 1-48
{Thesis)
o ol O o o al ol [ r-Y [ 4
uluseiudsgauen wasisousaanntuIngunwus

Research at the doctoral degree level and compite into a thesis.

= SJ LP at
3.1.5.2 9187 \Jusveivuenvd ngns

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

fifalAs wwged Rvadinuning nqufjnsu msBuliinsmBsdaunasisdan
aumsieyiusuasHaiturainiu dridufiay msudanBeduiinda winnnauys
Ay se1levitiieiay

Curved coordinate, Tensors, Matrix algebra. Group theory. Complex integral
and residues. Differential equations and green's function, spedial functions, integral

transforms, variational principte, numerical methods.

nguiAlauiy 3(3-0-6)
(Quantum Theory)

Fydnwaiusuan uasmsiiaueniouming ansduiuseuliwiuey s
Wasugu ferdustiluBgidumisasTuandy fifiunmsTianmsna ms
wndemsueiin fudnszae waglduaummduiiniad nsudasdinduazing viqul
voaluumMNAMLaEA TYIYY ﬁﬁmiﬂismm'ﬁimawqwﬁm‘sn'smﬁuﬁmﬁu

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 methods and Introduction to

scattering theory.
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01420513

01420514

01420515

ume, 2

naransaatadn : 3(3-0-6)
{Classical Mechanics)

Jaumanilazaumsmsiadouivesinquiande nquiidninsamAavlu
nafaniratadn aunsuslafuresnisiadeudl nswaswulydR nquiuelia
fu-nind namaniliidady sunsensuduasueiafuvesssuusaiiosatauiy
ey

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- lingar mechanics. Introduction
to the Lagrangian and Hamiltonian formulations for continuous systems and

fields.

gauvwaranitasHandiBeadi 3(3-0-6)
(Thermodynamics and Statistical Physics)

Yinniuasnguasgumvwarans n1sUszynalinguesguvwarans
Uningmsainisvuds narmandaiifuuuaanddn sewamdauvuyatyei esven
Wawuulndi esssemiianuuivlygd nasnansadfivuumousiu ssuuiesii-f
usn szuvlua-laalad Heddunisudsdiy woudiaesleds

Quantities and laws of thermodynamics, application of
thermodynamics, transport phenomena, Classical statistical mechanics,
microcanonical ensemble, canonical ensemblg,. graﬁd canonical ensemble,
guanium stati:c.tical mechanics, fermi-dirac syﬁtems, bose-einstein system,

partition function, ising model.

warmanilwihaaagn 3(3-0-6)
{Classical Electrodynamics}

aumsuundinaduasngmiseying eduwiimaniihuarmsnssneadu via
vhadu maud msnseds dapnuimdnlwihlunguiduivsawiten wamanives
symadiinsuazaumwiminii mwisdlnseymeaiivsy

Maxwell's equations and conservation laws. E{ectromégnetic waves

and wave propagation. Waveguides. Radiation. Scattering. Electromagnetic
problems in special theory of relativity. Dynamics of relativistic particles and

electfomagnetic fields, Radiation by moving charges.

3
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wagussdiaUsziv ABIEuY C!f-CO
1| wodsdnd Hedfienyms 350 01420534 | 01420681
SEIANANTINTE 1. Transferability of Polymer Chain Properties 01420571 | 01420682
., Fand) Aeshtien between Coarse-Grained and Atomistic Models of | 01420572 | 01420684
dury 1 Natural Rubber Molecule Validated by Molecular 01420596 | 01420696
uuTivendsuing, 2586 Dynamics Simulations, 2560 01420597 | 01420698
Us.o. #and) 2. A molecular dynamics study of conformations 01420599 | 01420699
wnVivedvuiing, 2550 of beta-cyclodextrin and its eight derivatives in 01420681
3 B599 four different solvents, 2560 01420682
m'tnﬁl.ﬂuwﬂtu 3. Alpha-tocopherol inhibits pore formation in the | 01420696

Biophysics, Molecular

Modeling

oxidized bilayers, 2560

4. The good, the bad and the user In soft matter
simulations, 2559

5. Sequence- and Structure-Based Functional
Annotation and Assessment of Metabolic
Transporters in Aspergillus oryzae: A
Representative Case Study, 2559

6. Motecular dynamics simulation of water
permeation through Alpha hemolysin channel,
2559

7. Bilayer deformation, pores & micellation
induced by oxidized \ipids, 2558

8. Molecular dynamics simulation of surfactant
monolayers, 2558

9. The disruption of lipid monolayer due to
carbon nanoparticles, 2558

10. Lipid monolayer disruption caused by

aggregated carbon nanoparticles, 2558
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2. | wwwduwa ngauBund | 39 01420511 | 01420697

gremansiansd 1. Functional Contributions of Positive Charges in 01420512 | 01420698
. M.Phys. {Physics) the Pore-Lining Helix 3 of the Bordetella pertussis | 01420532 | 01420699

Oxford University, UK, CyaA-Hemolysin to Hemolytic Activity and lon- 01420596
2542 Channel Opening, 2560 01420597
Ph.D. (Physics) 2. Potential Pre-Pore Trimer Formation by the 01420598
University of lllinois, Bacitlus thuringiensis Mosquito-Specific Toxin: 01420599
USA., 2548 Molecular Insights into a Critical Prerequisite of 01420697
310071 Membrane-Bound Monomers, 2558
m‘mﬁﬁmmm 3. Structural dynamics and ion channel activities

Biophysics, Molelular
Physics, Computational

Physics

of CyaA-hemolysin pore from Bordetella pertussis
revealed how it may conduct cations, 2558

4. Introducing positive charges to the pore interior
of CyaA-hemolysin from Bordetella pertussis
increased its hemolytic activity, 2558

5. Membrane-Pore Forming Characteristics of the
Bordetella pertussis CyaA-Hemolysin Domain,
2558

6. Bacillus thuringiensis CrydAa insecticidal protein:
Functional importance of the intrinsic stability of
the unique O4-05 loop comprising the Pro-rich
sequence, 2557

7. Importance of polarity of the 0l4-05 loop
residue—Asn166 in the pore-forming domain of
the Bacillus thuringiensis CrydBa toxin:
implications for fon permeation and pore opening,

2557
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wiedyna ndgge” 3y 01420596 | 01420696
AYUARTIANGY 1. Self-consistent charge density functional tisht- | 01420597 | 01420697
mu. (W3nd) \flwsditlon | binding study of poly(3,4- 01420598 | 01420698
sy 1 ethylenedioxythiophene): poly (styrenesul- 01420599 | 01420699
unTivenduasyauaiuvs, | fonate) ammonia gas sensor, 2560 01420696

2548 2. SCC-DFTB Study on Structure, Electronic and 01420697

M.S. {Physics) Sensing Properties of Polypyrrole, 2560 01420699

wvgndauing, 2550
Ph.D. (Physics)
T ivendouing, 2554
39098 (

P
by

A -

wuwasuarseuudites

3. Highly sensitive and selective room-
temperature NO2 gas sensor based on bilayer
transferred chemical vapor deposited grapheme,
2560

4, Identification of adulteration in uncooked
Jasmine rice by a portable low-cost artificial
olfactory system, 2560

5. Flexible room-temperature resistive humidity
sensor based on silver nanoparticles, 2560

6. Flexible alternating current electroluminescent

ammonia gas sensor, 2560

| 7. Evaluation of bacterial population on chicken

meats using a briefcase electronic nose, 2559
8. Low-cost and flexible printed graphene-
PEDQOT:PSS gas sensor for ammonia detection,
2557

9. Discrimination of chicken freshness using _
electronic nose combined with PCA and ANN,
2557

* 219158 URnvaunangns
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10. Nonequilibrium guantum chemical molecutar
dynamics simulations of C-60 to SiC
heterofullerene conversion, 2557

11. Electronic nose for toxic gas detection based

on photostimulated core-shell nanowires, 2557
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AR @0 AR
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lavdsEeiaussyiuy
wetves wissiGey 3 01420696 | 01420696
feaumansnsd 1. Improvement of electracardiogram by empirical | 01420699 | 01420698
m., (#and) wavelet transform, 2560 01420699

umMIMERBINYRsAans,
2539

W, (Wand)
UNTINEABLNYRTENERS,
2542

Dr.rer.nat. (Physics)
Otto-von-Guericke
University, Germany,
2551

31024

amniidarng
Biophysics, Excitable
Media, Nonlinear Physics

2. Unpinning of spiral waves from rectangular
obstacles by stimulated wave trains, 2560

3. Generation of spiral waves pinned to obstacles
in a simulated excitable system, 2560

4. Low-cost standalone multi-sensor thermometer
for long time measurements, 2560

5. Effect of a modified sinuscidal forcing on spiral
wave in a simulated reaction-diffusion system,
2560

6. Robustness of free and pinned spiral waves
against breakup by electrical forcing in excitable
chemical media, 2560

7. Electrically forced unpinning of spiral waves
from circular and rectangular obstacles, 2559

8. Correction of B (O+induced geometric distortion
variations In prospective motion correction for 7T
MRI, 2559

9. Propagation of spiral waves pinned to circular
and rectangutar obstacles, 2558

10. Correction of gradient nonlinearity artifacts in
prospective motion correction for 7T MRI, 2558
11. Inhibitory Effect of Oxygen on Excitation
Waves in the Belousov-Zhabotinsky Réaction with
Different Excitability, 2558

12. Influence of Excitability on Unpinning and
Termination of Spiral Waves, 2557

13. Unpinning of Spiral Wavas by Electrical Forcing
in Excitable Chemical Media, 2557
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uaveigns desunw* | 39 01420531 | 01420671
guAtans19nse 1. Torque induced on Lipid Microtubules with 01420536 01420683‘_
mu. (WaAnd) esAllon | Optical Tweezers, 2560 01420562 | 01420691
Susunile ‘| 2. Leaning-type polar smectic-C phase in a freely 01420573 | 01420696 '
U veasneRsAanT, suspended bent-core liquid crystal film, 2558 01420574 01420_697.
2540 3. Optically driven translational and rotational 01420591 | 01420698
M.S. (Physics) motions of microrod particles in a nematic liquid 01420596 | 01420699
University of Colorado, crystal, 2558 01420597
USA., 2543 4, Microsurgery of elodea cells using excimer 01420598
Ph.D, (Physics) laser, 2558 01420599
University of Colorado, 5. Optical manipulation of the nematic director 01420671
USA,, 2547 field around microspheres covered with an 01420691
371051 azodendrirmer monolayer, 2557 01420696
m*znﬁr'ﬂmmcu 6. Precession Mechanism of Nematic Liquid 01420697
Optics, Spectroscopy, Crystal Croplets under Low Power Optical 01420698
Soft Matter, Liquid Tweezers, 2557 01420699
crystals, Biophysics

[ P4 PR Y
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6. | wdwmils gawulay 3w 01420579 | 01420624
Atemansnnse 1. Large magnetoresistance dips and perfect spin- | 01420512
wm.u. (Wand) valley filter induced by topological phase 01420599

wrimendsmalulabinge
WUNAGUYT, 2546
mu. (Wand)
wMIinendursuniuns
Tsmuszanuiing, 2548
Uia. (Wand)
uwvendauiing, 2553
33205 ¢
annilunty
Handvnuijresasans
ATUNY

transitions in silicone, 2561

2. Switching effects and spin-valley Andreev
resonant peak shifting in silicene superconductor,
2561

3, Strain control of real- and lattice-spin currents
in a silicene junction, 2560

Polarized-photon frequency filter in double-
ferromagnetic barrier silicene junction, 2560

4, Perfect spin filtering controlled by an electric
field in a bilayer graphene junction: Effect of
layer-dependent exchange energy, 2559

5. Lattice-pseudospin and spin-valley polarizations
in dual ferromagnetic-gated silicone junction, 2559
6. Gate control of lattice-pseudospin currents in
graphane on SW2: Effect of sublattice symmetry
breaking and spin-orbit interaction, 2559

7. Strain filter with gate control in a gapped
graphene junction, 2558

Electron with arbitrary pseudo-spins in multilayer
grapheme, 2558

8. Giant tunneling electroresistance in
ferroelectric-gated silicene junction, 2558

9. Virtual Andreev Reflection in Topological
Insulator-Based Ferromagnet/ Insulator/
Superconductor, 2558

10. Control of resonant frequency by currents in
graphene:; Effect of Dirac field on deftection, 2557
11, Josephson Effect in Graphene: Comparison of
Real and Pseudo Vector Potential Barriers, 2557
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7. | wednd edravie Ll 01420542 | 01420696
é"ﬁ‘wﬂ’lamwﬁﬁ 1. Development of measurement system for 01420543 | 01420698
wm.u. (Wnd) gauge block interferoreter, 2560 01420545 | 01420699
wninnduinunsenand, | 2. Moisture content measurement in paddy, 2660 | 01420596
2538 3. Role of ilmenite micro-inclusion on Fe 01420597
M, (Wand) oxidation states of natural sapphires, 2560 01420598
wTvdsineasanans, | 4. Oxidation state of Ti atoms and Ti-O bond 01420599
2543 length on natural sapphire gem-materials probed 01420696
Ura, (#Hand) By x-ray absorption spectroscopy, 2560 01420698
wrimgrdtnaluladigs | 5. Oxidation states of Fe and Ti in blue sapphire, | 01420699

u13, 2548
32101

M
ey
Trlndfiaduaunivsaind
Tonldnasdulnsmnsou

2559

6. Propagation of finite mass {spin-0) partictes in
refraction phenomenon, 2559

7. Development of Laser Driver for Gauge Block
Interferometer, 2559

B. Fe2+ and Fe3+ Oxidation States on Natural
Sapphires Probed by X-ray Abscrption
Spectroscopy, 2559

9. Development of near infrared spectro- meter
for gem materials study, 2558

10. Flexibte alternating current
electroluminescent display: Study of parameters

on light emission, 2557
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8. | widainnl wadu 3y 01420531 | 01420622
HeEns195d 1. Synthesis and investigations of mineral ions- 01420597 | 01420691
M.u. (Wand) loaded apatite from fish scale and PLA/chitosan | 01420598 | 01420652
uivigndsuiing, 2545 composite for bone scaffolds, 2561 01420691 | 01420696
Ph.D. (Chemical Physics) | 2. The Study of Metal Sulfide as Efficient Counter | 01420696 | 01420697
IMIVUNAEARG, 2552 Electrodes on the Performances of 01420697 | 01420698
5 3005 CdS/CdSe/Zns-co-sensitized Hierarchical 01420698 | 01420699

awduny TiO25phere Quantum Dot Solar Cells, 2560 01420699

Biornaterials, Magnetfc

Materials

3. Physlco-chernical and in vitro cellutar
properties of different calcium phosphate-
bivactive glass composite chitosan-cotlagen
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