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U1V

FY1U9AU
261503
261512
261515

261523

261543

a =
AY1LaanN

uaulidesnin
71U

syidyuniansntlinAansausutniand 1
Mathematical Methods for Physicists 1
wamanswuuatu
Classical Dynamics
N AIUAY 1
Quantum Theory 1
NAMENILTIEDR
Statistical Mechanics
warmansinuuuatu

Classical Electrodynamic

nuruliideaynin

Tmasnissumusednsasaluil

261504

261516

261518

261531

261532

261533

261546

261547

261553

261554

syilguitnendinaansdusutiniand 2
Mathematical Methods for Physicists 2
N9 6 AIDURY 2

Quantum Theory 2

Furmsaniialy

General Relativity

MiAuAansaLUnasy

Optical Spectroscopy

Virueanindu

Wave Optics

AuAaas3InIanInLaz Inaulng
Physical Optics and Photonics

N WAUIUAIBUAY 1

Quantum Field Theory 1

N9 W AUIUAIBUGY 2

Quantum Field Theory 2
Wandvastiinduauazaynia 1

Nuclear and Particle Physics 1
Wandvastlimduauazeaunia 2

Nuclear and Particle Physics 2

24 Milena

15 Milena
3(3-0-6)
3(3-0-6)
3(3-0-6)

3(3-0-6)

3(3-0-6)

9 Mienn

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)



261555

261556

261557

261558

261559

261563

261565

261574

261575

261576

261580

261581

261582

261585

AneUNUs
261597

261598

261599
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nguuisetedes
Nuclear Reaction Theory
Wandnsuussdvasiiedea
Nuclear Radiation Physics
Tandedesufnsaliuades
Nuclear Reactor Physics
Fadaoadin

Cosmic Rays

NENGHGSNIER

Hish Energy Physics
MAndanuzvasudetugs
Advanced Solid State Physics
68 AIBUAUYDITTUUBUNIATIUIUNIN
Quantum Many-Body Theory
ATIAEnsSHaNd 1
Astrophysics 1
ATIEansaNd 2
Astrophysics 2
Asmaasianddaunanisal
Observational Astrophysics
Yldndyagu

Fundamental of Biophysics
Wandigamuan
Computational Physics
naLRasNSHANdAIWIa
Computer Solution in Physics
Hidndvotoznauuazluansg

Atomic and Molecular Physics

o Y 1
urulidaenin

WMLTNUS 1 WY N LWUU N 2
Thesis 1, Type A 2
WUINUS 2 WAL A WUU A 2
Thesis 2, Type A 2
WLINUS 3 WAL A WUU A 2
Thesis 3, Type A 2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

Mu8nA
NUIBAR

NUILAH

NUIBAR
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nunIvIUsAUlituninein U 5 wu2ein

261591  duuun 1 1(0-3-1)
Seminar 1

261592  duuun 2 1(0-3-1)
Seminar 2

261593 szllguisideyainemansiazinalulad 3(3-0-6)

Research Methodology in Science and Technology
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3.1.4 LAAAUNITANYI
3.1.4.1 WHU N LUU N 2

FUUN 1
= 1%
AANISANEIAU

261503 szllguisnepdlnmansdmsutniand 1
Mathematical Methods for Physicists 1
261512 wafanswuuatu
Classical Dynamics
261515 MoufAIBUGY 1
Quantum Theory 1
261xxx WUADN

Elective Course

EREY

AANTsAnYIUang

261523 NafadnsSL3ann
Statistical Mechanics
261543 waransAwuvaty

Classical Electrodynamics

261593 seideuisisemainemanswasmalulad (lddumiiein)

“uenn

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(x-x-x)

12 %uenn

“uena

3(3-0-6)

3(3-0-6)

3(3-0-6)

Research Methodology in Science and Technology (Non-credit)

261xxx AN
Elective Course

261597 ANYIUNUS 1 WU N WUU A 2
Thesis 1, Type A 2

EREY

3(x-x-x)

3 PUILAR

12 “ud8ne
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FudN 2
A1ANISANEIAU

261591  dunun 1 (lddumidiein)
Seminar 1 (Non-credit)

261xxx vLG9N
Elective Course

261598 ANYIUNUS 2 LKW N WUU N 2
Thesis 2, Type A 2

EREY

=
A1AN1sAneIUane

261592 @unun 2 (latdunuaein)
Seminar 2 (Non-credit)

261599 ANYIUNUS 3 LKW N WUU N 2
Thesis 3, Type A 2

EREY

U280

1(0-3-1)

3(x-x-x)

3 UUIYAR

“nuenn

“Kuena

1(0-3-1)

6 NUIYAR

“uena
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3.1.5 ANSUIYSI82YN

261503 sziUsUIsNNAtInAEnsaEuTUTInHEnd 1 3(3-0-6)

Mathematical Methods for Physicists 1

aun19ieyiusduiuans Yelaymansu-agiad JgymiArveu aunisiieuiusees
Handusudsiedou TBnsmAmaumemskeniiwls sunsuSiesiazduiinansies fandu
fauinuluiiand

Second order ordinary differential equations, the Sturm-Liouville problems,
boundary value problems, partial differential equations, Functions of a complex variable,
method of separation of variables, Fourier Series and Fourier integrals, and detailed

treatment of special functions often encountered in physics

261504 szidaUITNIAURAIERSAEMSULNAENS 2 3(3-0-6)
Mathematical Methods for Physicists 2
Handuivay fanduaevesd flanduuaaa luwudugay Msussgndldniswlasavas
aunT9LBaUTILS Henduveniu wrandaveinisudsiu anuunnzluwazadd wasngufnay
Special function, Legedre functions, Bessel functions, angular momentum,
applications of Laplace transform, integral equation, Green functions, calculus of variations,
probability and statistics, and group theory.

261512 waAaaswuuaiu 3(3-0-6)

Classical Dynamics

[
[y

namansvesTTUUBYAA NENUANEITURUAINGY ndnnsveslslatuLazunagdn
Y99n13uUIiY NguiuneysnvuazauauiRaunns yueesass nsvyuyulién wugesluwud
ALY ailﬂ’]iﬂ"]Lﬁﬂ%f\]\‘lLLa3ﬂ’]iLLUaQIU§jLLﬂm@ﬁ’]ﬁ€g nsuUasanlodsihazaunisaunisuaia
fu nswdaspuetinea sudutges ngufjunideaiad vguijuweladu-a1laduazdiulsudndu-
woufa Asnmsmnsadeudmiussuudedes

Mechanics of a system of particles, velocity-dependent potential, Hamilton’s
principle and the calculus of variation, conservation theorem and symmetry properties, Euler
angles, finite rotations, inertia tensor, the eigenvalue equation and the principal axis
transformation, Legendre  transformations and Hamilton equations, canonical
transformations, Poisson brackets, Liouville’s theorem, Hamilton-Jacobi theory and action-

angle variables, Lagrangian formulation for continuous systems.
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261515 NHUHADUAY 1 3(3-0-6)

Quantum Theory 1

AR AIOUFY miﬂﬁzmmﬁwﬁaqmﬁ aunslysfaaes 3 iR lussuuiilileidn
AifBeu  madssgnddusielutemguiinissuniy arwauneslunamansaieudy n1sTm
JEERITNEAEGY

Quantum dynamics, WKB approximation, three-dimensional Schrédinger equation
in non-cartesian coordinates, further applications of perturbation theory, symmetry in

guantum mechanics, addition of angular momenta.

261516 NOWHAIDUAN 2 3(3-0-6)

Quantum Theory 2

aunsduiinsavesnisnszidaiiesnndnd msuszanauuueiu msleszindutes
nsdoula vauieeninrea lasiaiuazBunuazumngnisaiduuulsevann Sunsisetvednis
WHSIERDREABN FUANTLAATINDIADULATENNTTALLSA

Integral equation of potential scattering, Born approximation, partial-wave analysis,
phase shifts, optical theorem, fine structure and anormalous Zeeman effect, interaction of

radiation with atom, Klein Gordon and Dirac equation.

261518 dunsawialy 3(3-0-6)

General Relativity

ndnnsiugiuremnuiialuresduivsninve slotdalad isvradadaoyius nng
p3naoudintmaaestasduimsnmiily vindenieladuasvaud wrindleneriduday
KAZINTINAINEN

The basic principles of Einstein's general theory of relativity, differential geometry,
experimental tests of general relativity, the Schwartzschild metric and black holes, the FRW

metric and cosmology.

261523 naAanSLBeEAR 3(3-0-6)
Statistical Mechanics
wulnstuaznsuanuasuuuluaduiusl Teweismesnuiuuy fsiduAslosy n1snia
wndanAnade n1snszaneliSea adfaeudu nsauwiuiuulva-lerdalat nnsUssanauuy
aunminde Bnmeiiay veuRaslanaadnuazmeudu aunisluadasiind ngufunidy
Statistical entropy and Boltzmann distribution, density operator, pair correlation
function fluctuations, virial expansion, quantum statistics, Bose-Einstein condensation, mean
field approximation, numerical methods. Classical and quantum Monte Carlo, Boltzmann

equation, H-theorem.
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261531 viAuAtansaUnnIy 3(3-0-6)

Optical Spectroscopy

Aduwlwdnlng anasuaduwdmdniuin msuennszateuas nsuwenanasulag
SR NURILNIARY IedesiodmiunTinanesuuas mademedaunadunas nsUszgndld
NMTIALaZIATIZAEUNATULAS

Electromagnetic wave, electromagnetic spectrum, dispersion of light, spectroscopy
using diffraction gratings, instrumentation for spectroscopy, light spectrum analysis,

application of light spectroscopy.

261532  viAuAEAsAAL 3(3-0-6)
Wave Optics
aunsaay nsuUasiFes aduudmanlulin auaudRveauas anudauas nslnanlsd
Y4y NMInszidkasvadlalng n13nszidaas weallansnsiainuas
Wave equation, Fourier transform, electromagnetic wave, property of light, light

intensity, polarization, dipole scattering, light scattering, light detection techniques.

261533 WiAudansiBsnennuazinnauiing 3(3-0-6)

Physical Optics and Photonics

Yeduagvimumanindulowiu duamuunddou faumansyiBes nsdeuu ms
Annmuazlalans i@l Aduwimdnlndinludanailadidnnin feaumansideadn (@dalnnow)
wazsTTuTIRvedlney

Basics of ray and wave optics, Gaussian beams, Fourier optics, diffraction, imaging
and holography, electromagnetic waves in dielectric media and statistical optics (photon

statistics) and the nature of the photon.

261543 waaaasliuuualtu 3(3-0-6)
Classical Electrodynamics
doyvnanveutslumsliinadn fedduniu ouiudeRdu wimdnadn aduusidnluih
asladiannsnuazialivan aunisudndiag mﬂm'LLUSLU?SMLLazﬂgmiau%’ﬂ‘é NANNIIVD
nouiduinsn ey MilUasaelsud nnwes 4 36 mumesauuulman i
Boundary-value problem in electrostatics, Green functions, addition theorem,
magnetostatics, electromagnetic waves, dielectric and magnetic materials, Maxwell’s
equations, invariance and conservation laws, the principle of special relativity, Lorentz

transformation, 4-vectors, electromagnetic field tensor.
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261546 NHYHFUINAIDUAY 1 3(3-0-6)

Quantum Field Theory 1

WUeAUneY 261515 NaWAIBURY 1

nsapulndidudenuuuliduinsnin dunsiseseninediduazaans nguiauny
aanadn aunislaat-nefneu nqufauiudase vquiauuifidunsiteidedu aunisAusn
msmeulvdauuiusn warmansiniaeusiy nmsadeulvdauuudindnlnin wnagaeud uay
N9aBLIUd NUBIielLuY n1snszdslunamansiviinaoudiy

Quantization of the nonrelativistic string, interaction of radiation with matter,
classical field theory, Klein-Gordon equation, free field theory, interacting field theory, Dirac
equation, quantizing Dirac field, quantum electrodynamics, quantization of electromagnetic

field, Coulomb and Lorentz gauges, Feynman rules, scattering in quantum electrodynamics.

261547 NOUHAUINAIDUAN 2 3(3-0-6)

Quantum Field Theory 2

WUAUNRY 1261546 NEHAUINAIDURY 1

sUkuuMsUIRuUsSauddlunamaniadeudy  Aen1silanduialunquiauiuaisusy
(aundasy aunniddunsizeeiu uazauumesfion) gu SuUaganisnszida msvsuvesia
nsgeantuUiiusieuwiy Msvinsnalswdy nqumssuesdalad vouniuasiivadinved
LONANYANISAKATAURALUAN  SIANAAIANTAIDUFULAZLUUTIADININTTIY LEENINezTUINFA
NIITIWLTITING U

Path Integrals formulation in quantum mechanics, functional methods in quantum
field theory (free scalar field, interacting scalar field, fermionic fields), loops, scattering
amplitudes, Wick rotation, divergences in Feynman integrals, regularisation, renormalization
groups, gauge theories and lie algebras, ward indentities and anomalies, quantum
chromodynamics and the standard model, asymptotic freedom, unification of fundamental

forces.

261553 Wandvasduaduauazaynia 1 3(2-2-5)

Nuclear and Particle Physics 1

amumaqmmaaa LLN‘LJ']LF‘]aEJi LLUU‘\]WﬁEN“UENIﬂNﬂi'NU’JLﬂaEJa mwgmaqmwmums
AanuA ﬂgmmmmaﬂi VIi]‘U{]ﬂ’]iﬂiuL’iN Lﬂi@ﬂLi\‘i@u‘ﬂﬂﬁLLa Lﬂi@\‘l(ﬂi'ﬂﬁ]‘ﬂ‘Uﬂ’ﬁﬁﬂLL‘L!ﬂEJUﬂﬂﬂlla
U awmLLazaumﬂimmaaaymﬂgagm ﬂ’)’ﬁﬂLLﬁ%La‘U@@‘u LL‘U‘U’%’]ﬁaﬂﬂ’J’ﬁﬂ

Properties of the nucleus, nuclear force, models of nuclear structure, theory of
decay process, nuclear reaction, scattering theory, model of nuclear reactions, particle
accelerators and detectors, classification of elementary particles, properties and interaction

of elementary particles, quarks and leptons, quark model.
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261554 Wandvasilmduauazaynina 2 3(2-2-5)

Nuclear and Particle Physics 2

nsuUasauunsuazngnIseusney ainlnsalnUuaauansen wUUIIABIAINGN BUAS
A3819871999U  1ATIAT19V0LIATOULATUUUIIABINITADY LUUTIADINIATFIU NITNAFDY
NNTNARDIVDIUUUINABIUINTIU mamamﬁwaﬂuuuﬁﬁaaammgm

Symmetry transformation and conservation laws, hadron spectroscopy, quark
model, weak interactions, hadron structure and the parton models, standard model,

experiment tests of the standard model, beyond the standard model.

261555 wqufuisentiaundes 3(3-0-6)
Nuclear Reaction Theory
a aaa a a s aaa a a aaa a a s [J
wqwgmmﬂgmmmmaai ﬂaﬂiUWU’JLﬂﬁﬂﬁﬂigﬂ@U Uaﬂiﬂ’mﬁlmaﬂiﬁ]iﬂ NSUASRIMIAION
VAULAZUIINNITAUNISEEIUY  NIINTLIINITRYIUUNAIEATS
Theory of nuclear reactions, compound-nucleus reactions, direct nuclear reactions,

optical model and diffraction phenomena, multiple diffraction scattering.

261556 WandnsuHisdvesiaies 3(3-0-6)

Nuclear Radiation Physics

JUATNBNVDITIEAUAANS AuduRNINSId nszulrun1Taatsueant Unn Laglnuun
\nsesileinfiduarinmsgunsal 0din3 danseunazUfitoniindes

Interactions of radiation with matter, radioactivity, alpha, beta and gamma decay
processes, radiation detectors and instrumentation, dosimetry, neutrons and nuclear

reactions.

261557 WandiaTesufjnsaiiandes 3(3-0-6)

Nuclear Reactor Physics

NIzUIUNILUILENTIAGEE N1ARATINN  AUNISVUANTINTOU ANNITNITENT N5
giapuuuiiaiingd wadadeiney ge-aunarans nquinisannuda aunisddusznou
yiaveneiosfninl Ypinadomds wosuetuedssuarnsmunu mesluduaes

Fission process, cross sections, neutron transport equation, diffusion equation,
multi-group approach, numerical techniques, point-kinetics, slowing down theory, four-factor

equation, reactor types, fuel cycle, thermonuclear and thermonuclear control.

261558 3sdmadiin 3(3-0-6)
Cosmic Rays
Yidavaiinanansndng Ssdmoalinnnszuugier fedaeainainnisuzyiinering
wazrilwislunmeending Sdrealinfiindanugs oynmafiuszauazisdunun
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Galactic cosmic, cosmic rays from the solar system, cosmic rays from the solar flare,

solar neutrinos, high-energy cosmic rays, charged particles and gamma rays.

261559 Wandwaeaugs 3(3-0-6)

High Energy Physics

ammgagmuazmaﬁugm ngnseysnYuazaunnsluiland Lﬂ%ﬁmaummmzm‘%‘m
1F99UNA BINTOU-BIATEULaaIATauaUnInTalnT uuudianimin laUneu aynAReLS
wuuaeasgIuvesilaideynia wuuawlvidiuud wamansliihateudu areudulaslulawn
find Sunsizenognssou Yoy nguiiennwdudilg

Elementary particles and fundamental forces, symmetries and conservation laws of

physics, particles and fundamental forces, symmetries and conservation laws of physics,
particle detectors and accelerators, hadron-hadron interactions and hadron spectroscopy,
quark models, leptons, guage bosons, standard models of particle physics, Feynmann
diagram, Quantum Electrodynamics( QED), Quantum Chromodynamics (QCD) and Weak

interaction, anti-particles and Grand Unified Theories (GUTs).

261563 Wﬁﬂéﬁmumamﬁq%uqa 3(3-0-6)

Advanced Solid State Physics

ﬁﬁagmﬂﬁLﬁﬂmﬂam’szgﬂﬂwﬁu%ﬂiwu ﬂWimaulwz?ﬂ%\iﬁaawm@qﬂ’mL‘V\I@%ﬁaau
wazlugou Medlaansoularn1suszuugsniion N1sUssIIaoISTLOLAZN1TUATY N Y
Aeafusideuveslulndiven Tueu uinueu Siarnseufoudasy voufiddea nsuvadluln
drverhnaniu nsmreulvdusananduazusingnisallaiendu Usingnisalseadiuunlausiy

Elementary excitations, second quantization for fermions and bosons, electron gas

and Hartree-Fock approximation, random phase approximation and screening, Bogoliubov’s
theory of Helium, phonons, magnons, nearly free electrons, BCS theory, Bogoliubov-Valatin

transformation, flux quantization and Josephson effect, quantum Hall effect.

261565 NVHADUANVIITZTUUVBUNIATIUIUNMN 3(3-0-6)
Quantum Many-Body Theory
HefdunIuveseynialfgIvindunazldvuduiiar HedunIuvlaniisazaini

a Cs

NoauugliAudduysal wy3ndnuiwiy Naun1ssunIuLazNUAININETLLY Wwatlduwuesd

Y Y
[

aunsladu sufsuvesgunse msussyndldfuanimibsen

Time-independent and time-dependent single-particle Green’s functions, retarded
and advanced Green’s functions at zero temperature, density matrix, many-body
perturbation theory and Feynman diagram, self-energy, Dyson equation, Matsubara

formalism, application to superconductivity.
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261574 gsaAnaRsHand 1 3(3-0-6)

Astrophysics 1

sruufifmnennsmans Sumsisenvesuasuazoyna ndednsmssm audhnugiues
ANY AUNATUTDININNY UTTEINIATRINNIGNY Tassasenielurenigne ageiing ssuu
AR SEUUANIALUUINATA

Coordinate systems, interaction of lisht and matter, telescopes, basic stellar
properties, stellar spectra, stellar atmospheres, interiors of stars, the Sun, binary stars, close

binary stars.

261575 a1sAansnand 2 3(3-0-6)

Astrophysics 2

N3EUIUNINDALTAAIHNE ITUUINITNAIINLOUAIRUNENTDININY FINALIULUE
\IAvReANIgNE NMudnTnsthaiien Tassadewesnudng Samunisvesnudng nudndiusiug
LONANINGN

Process of stars formation, post-main-sequence stellar evolution, degenerate
remnants of stars, the Milky Way galaxy, nature of galaxies, galactic evolution, active galaxies,
cosmology.
261576 a1sAIERIHANAaLNANTITAL 3(3-0-6)

Observational Astrophysics

sruURfamITmansuazaa ndodnsmssaiuazgunsaimauas navestuusseIne
wadanalilawes wadamsanlasalad msdananisallugasanuenadudy

Coordinate systems and time, optical telescopes and instruments, effects of the
atmosphere, astronomical photometry, astronomical spectroscopy, observational in other

wavelengths.

261580 FWdndyagiu 3(3-0-6)

Fundamental of Biophysics

Taidndidesdy Usngmseldediildnd nsvuinasadiamanslufafidnd namans
mauﬁmﬁugmmﬁ%ms%ﬁ\l?{ﬂé wuuUTaeIsdsdayeyIas MIAnRABYANALE

Introduction to biophysics, phenomena in biophysics, mathematical methods in
biophysics, quantum mechanics basic to biophysical methods, modeling of signaling process,

and single-particle tracking.

261581 WandigaAuIn 3(2-2-5)
Computational Physics
nuynuAMLAnAEIAUTUSIATL ANNAIIALARBuLAY A laiLLUELYRSNSALIN aunS
auusandey seleudBlsiuavdmsumning aunseyiusdes warmansvadiiana Isusuing
la MsTasuuaBURNNBuAASlaluTENd
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A review of programming concepts, errors and uncertainties in computations, ordinary
differential equations, numerical methods for matrices, partial differential equations,

molecular dynamics, Monte Carlo methods, Monte Carlo simulations in physics.

261582 walaagnsiandauan 3(2-2-5)
Computer Solution in Physics
MIMIHARALTDS AUNTNITHAROUT NTFULAZARY WUUTIABINAFARSUBITEUY N5
waniasuaufeu Hiandmeusy lelnsiausrmen waznsihlulszendld
Equations of motion, vibrations and waves, modeling dynamic systems, heat

exchanger, quantum physics, hydrogen atom, applications.

261585 Wandvuasaznouuazluana 3(3-0-6)
Atomic and Molecular Physics
Iﬂiﬂﬂ%’]ﬂ@%@]@ﬂ awauﬁﬁ&ﬁﬂmauﬁm azmauﬁﬁ&ﬁﬂmauaaqﬁa azmauﬁﬁ&ﬁﬂmau
naned sz ldauiunisuen sunsiseNsEiINesRaNULEY, NSl lndautudvan
WA, dnsmsIuETY, IﬂiﬁwLLasaLﬂﬂm%’maﬂuLaqaﬁﬁaaqawamLLawawamau ANINTLLI
Atomic structure: single electron atoms, two electron atoms, multi-electron atoms,
atoms in external fields, interaction of atoms and light, electro-magnetic quantum field
theory, transition rates, polarization, molecular structure & spectra: diatomic molecular

structure & spectra, polyatomic molecules and scattering.

261591 &uuw 1 1(0-3-1)
Seminar 1
MsUMELIKALN1TBAUSIENUITENWENS

Presentation and discussion on physics research.

261592 duuun 2 1(0-3-1)
Seminar 2
ANSULEUBMALNTBAUTIENUITeNINENE

Presentation and discussion on physics research.

261593 52ilgulTINeMINeAEasuazialulag 3(3-0-6)
Research Methodology in Science and Technology
AUTNNY SN Wazlt1ru1gn15398 NTEUINNTTIAY UTELANNISIVY N1TAIRUA
Tnin153de dudsuazauyfigiu Msiiusiunudeya n1siasizideya n1538ulasesuay
$1897UN15398 N15UsERINUITe nsdnalIveluly asserussadnIdeuasinainitnisideaniy
NN IEIERSLazAlULaE
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Research definition, characteristics and goals, types and research processes,
research problem determination, variables and hypothesis, data collection, data analysis,
proposal and research report writing, research evaluation, research application, ethics of

researchers, and research techniques in science and technology.

261597 MNeTNUS 1 LAW A LUU N 2 3 waenn

Thesis 1, Type A 2

Anwesruszneuineninus wiesegrdinerinusluanuiviisades fvunUseiiv
Tand/doineniinug Wamenaisuansanunsivgenieafuineriinus (Concept Paper) waz
Javhwanisdunszienaisuasanuiseiiioades

Study the elements of thesis or thesis examples in the related field of study,
determine thesis title, develop concept paper and prepare the summary of literature and

related research synthesis.

261598 NYITNUS 2 WU N UWUU A 2 3 BN
Thesis 2, Type A 2
Wannedesdlouaziinsive Savhlasssdnednusiiotiauesonuznssuns
Develop research instruments and research methodology and prepare thesis

proposal in order to present it to the committee.

261599 ANYITNUS 3 WY N LWUU N 2 6 WUENA
Thesis 3, Type A 2
Ausiunudeya ieszideya dnvissauanuimiauesiosiansdiuiam
Ineniinus devirinendnusatuauysaiuazunanuifoifioffinsimeunsmuinasidnianisine
Collect data, analyze data, prepare progress report in order to present it to the
thesis advisor, and prepare full-text thesis and research article in order to get published
according to the graduation criteria.
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Firing Conditions on Phase Formation, Microstructure and Dielectric Properties of KNN-LS-BN

Ceramics Fabricated by Combustion Technique. Ferroelectrics 2013;454:119-128. (Scopus)
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Bhupaijit, P, Kormnphom C, Vittayakorn N, Bongkarn T. Structural, microstructure and

electrical properties of La;Os-doped Bigs(Nagsako 22Lin1)osTIOs lead-free piezoelectric ceramics
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Ferroelectrics 2013;,456:89-97. (Scopus)

Julphunthong P, Janaun S, Bongkarn T. The Effects of Firing Temperatures and
Dwell Time on Phase and Morphology Evolution of LaNiggFe,04 Ceramics Prepared via the
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Maneewan S, Punin W, Punlek C, Thongtha A, Kiatsiriroat T. Feasibility of Refuse

Derived Fuel 5 Composed of the Mechanical Biological Waste Treatment and Crude Oil Sludge.
Applied Mechanics and Materials 2014;448-453:699-708. (Scopus)

Thongtha A, Maneewan S, Punlek C, Ungkoon Y. Application using Sugar Sediment
to Enhance Mechanical Properties of Autoclaved Aerated Concrete. Applied Mechanics and
Materials 2014;459:664-668. (Scopus)

Maneewan S, Thongtha A, Punlek C. Coefficient of Performance of Thermoelectric
Cooling on Nanofluids. Applied Mechanics and Materials 2014;459:91-99. {Scopus)
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Autoclaved Aerated Concrete by Sugar Sediment. Advanced Materials Research 2013;807-
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Chaisan J, Maneewan S, Punlek C. Thermal Resistance by Phase Change Materials of
The Double Roof System. Advanced Materials Research 2013;807-809:2784-2787 (Scopus)
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1.1 SEAUUIUIYIR
Warangkanagaol C. Properties and phase shift structure of {1-0BT-()BNT ceramics.
Key Engineering Materials, 2016;675-676:615-618. (st
Chorchai W, Warangkanagool C. Dielectric property of NaCu;TisNbO,, ceramics

doped with small amount MgO nanopowder. Key Engineering Materials, 2016;675-676:93-96, (ISI)
Waranekanasool C, Chomchal W, Eitssayeam S. Effect of ALDO; nanoparticles on

grain sizes and dielectric properties of BaFe,;,Nb,,0; cerarics. Integrated Ferroelectrics: An
international Journal 2013;141(1):58-63. {15
Puchmark C, Rujijanasul G. Improvement in dielectric and mechanical performance
of CaCusTis0y2; by addition of AlO4 nancparticles. Nanoscale Research Letters 2012;7:68. (i1S1)
1.2 35AUNR
Warangkanagool €. Reducing temperature for preparation 0.7BT-0.3BNT ceramic

powders. Naresuan University Journal: Science and Technology 2015;23(2):79-85. (TCI ngy 1)
Waranekanagool C. Grain sizes and dielectric properties of CC(3.1JTO ceramics with

various sintering temperature prepared by molten salt method. NU International Journal of
Science 2014-2015;11(2):11-20, (TCI nga 1)
temperature, NU Science Journat 2013;10{1):30-37. (TC! nax 1)

Sanjoom K, Warangkanagool C. Effect of zircomium oxide nanoparticles on

microstructure, Vickers hardness and dielectric properties of PZT ceramics. NU Science Journal
2012;8(2):77-86. (TCI ngy 1) '
1.3 fnurflusiesuduiennsUssyiuinig (Proceedings) TeAVRINYAT

Warangkanagool C. Fffect of Sintering Temperatures on Grain Sizes and Dielectric
Constant of CC(3.1)TO Ceramics Prepared by Molten Salt Method. Proceeding of the 8" ASEAN
Microscopy Conference & 32" Microscopy Society of Thailand Annual Conference; 2015
Nakhon-Pathom, Thailand; 2015, p. 106-107.

Chomchai W, Warangkanagool C. Preparation of -NaCusTisNbO;; Powders.

Proceedings of the 8" ASEAN Microscopy Conference & 3™ Microscopy Society of Thailand
Annual Conference; 2015; Nakhon-Pathom, Thailand; 2015, p. 98-99.
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Waranegkanagool C Effects of BaTiO; on phase structure and microstructure of

Ko 0aNagesNbOs powders prepared by molten salt method. Proceedings the 8" science Research
Conference; 2016 May 30-31; University of Phayao, Phayao; 2016, p. 131-135.

Pinsiri P, Prajamthong N, Warangkanagool C. Effect of BaTiO on microstructure and
density of NaCusTiNbQy, ceramics prepared by mixed oxied method. Proceedings the g"
Science Research Conference; 2016 May 30-31; University of Phayao, Phayao; 2016, p. 25-30.

Prasopsin P, Warangkanagool €. Properties of (120BaTiOs-(x)BigsNagsTiO; ceramics
prepared by molten salt method. Proceedings the 8" Science Research Conference; 2016 May
30-31; University of Phayao, Phayao; 2016, p. 19-24.

Chomchai W, Waranekanagool C. Effect of MgO nanoparticles on microstructure,

density and microhardness of NaCusTisNbO,, ceramics prepared by mixed oxide rmethod.
Proceedings the 8" Science Research Conference; 2016 May 30-31; University of Phayao,
Phayao; 2016, p. 120-124.

Warangkanagool C. Preparation PZT ceramic powders by conventional mixed oxide
method compared with molten salt method. Proceedings Phayao Research Conference; 2016
January 28-29; University of Phayao, Phayao; 2016, p. 321-328.

Chomchai W, Warangkanagool C. Microstructure and dielectric property of

NaCu,TisNbO,, ceramics doped with 1.0 vol% MgO nanoparticles. Proceedings Phayao Research
Conference; 2016 January 28-29; University of Phayao, Phayao; 2016, p. 329-336.

Warangkanagool C. CC(3.1)TO ceramic powder preparation by molten salt synthesis.
Proceedings of the 31" MST Annual Conference; 2018 January 29-31; Nakhonratchasima,
Thailand; 2014, p. 100-101.

Chomchai W, Prasopsin P, Warangkanagool C. Phase structure and microstructure of
(1-x)BaTiOs-00Big sNag s TIO,  powders prepared by mixed oxide and molten salt methods.
Proceeding of the ém Science Research Conference. 20-21 March 2014, Chanthaburi, Thailand; p.
235-239.

Chomchai W, Warangkanagool C Properties of KgsNagsNbO, ceramics preparation

by conventional mixed oxide and molten salt methods. Proceedings of the 31" MST Annual
Conference; 2014 January 29-31; Nakhonratchasima, Thailand; 2014, p. 29-30.

Warangkanagool C. Properties of LCTO ceramics various sintering temperature,
Proceeding of the 30" MST Annual Conference of the Microscopy Society of Thailand; 2013
January 23-25; Chanthaburi, Thailand;2013, p. 104-105.
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Grain Sizes and Dielectric Constant of BaFe,,Nb,;0; Ceramics. Proceeding of the 29" MST
Annual Conference of the Microscopy Society of Thailand; 2012 Jan 30~ Feb 1; Cha-am,
Petchburi, Thailand; 2012, p. 147-148.
Tipparak P, Warangkanagool C. Effect of Cu Contents on Microstructure and Grain
Sizes of CCTO Ceramics, Proceeding of the 29" MST Annual Conference of the Microscopy
Society of Thailand; 2012 Jan 30 - Feb 1; Cha-am, Petchburi, Thailand, 2012, p. 149-150.
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1.1 SEAUUTHIENA
Aemsa-ad N, Ruffolo D, Saiz A, Mangeard P.-5, Nutaro T, Nuntiyakul W, Kamyan N,

Khumlumtert T, Kriger H, Moraal H. Measurement and simulation of neutron monitor count

rate dependence on surrounding structure. Journal Geophysics Reserve Space Physics 2015;120:
1-13. (151
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W, 2550-2556. yaTineenanduasivalulad uwiinenduguasusill 2559;18(1:1-9. (TC ngw 1)
1.3 ARulusieauduidennnsuszgsduinis (Proceedings) TEAUNINYTN
Alernsa-ad N, Ruffolo D, Saiz A, Mangeard P-S, Nutaro T, Nuntiyakul W, Kamyan N,

Khumlumlert T, Kriger H, Moraat H, Bieber I W, Clern J, Evensoni P. Measurement and

simulation of neutron monitors count rate dependence on surrounding structure, Proceeding of
the 34" International Cosmic Ray Conference; 2015 July 30-August 6, The Hague, The
Netherlands; 2615, p. 5253-5265.

1.4 fRulussnuduilesinmaszgadnns (Proceedings) 2AUYE

Khumiumiert T, Kanjanapa W, Alemsa-ad N, Thipayara;:b P, Sukray R, Yimboonkerd

R An analysis of solar events and space environment on peak of the 24" sotar cycle,
Proceedings the 7th National Science Research Conference;, 2015 March 30-21; Naresuan
University, Phitsanulok; 2015, p. 1-7.

Polsan W, Khumlumlert T. An analysis of the solar energetic particle propagation

to the earth from the solar flare position for solar event on August 9m, 2011 and September Brd,
2011, Proceeding of the 5" Science Research Conference; 2013 March 4-5; University of Phayao,
Phayao, Thailand; 2011, p. PHA49-54. |
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HAIUNIIYINTS
1. UAME M S AURA A ST AR
1.1 $eAUNILIIR
Dejang N, Somprasit O, Chindaruks S. A Preparation of Activated Carbon from
acadamia Shell by Microwave {rradiation Activation. Energy Procedia 2015;79:727-732. (SCOPUS)
Dejang N, Jiansiisomboon S. Investigated Microstructure of  AlyOs/13wi%MeO
Nanocomposite Coating Prepared by Plasma-Sprayed Technigue. Key Engineering Materials
2016,675-676:293-296. (SCOPUS)
Bunmephiphit C, Jigjitsawat S, Dejang N, Suriwong T. Characterization of Ni-Al Sotar
Absorber Prepared by Flame Spray Technique, Key Engineering Materials 2016; 675-676:477-481.
(SCOPUS)
1.2 S¥AULIf

1.3 ARuWlusenuiuidainmssguivinis (Proceedings) S¥AULINYIA

1.4 ﬁﬁuw‘“{usﬂamuﬁmﬁaamnﬂ'}‘gﬂsxﬂqu'ﬁimms (Proceedings) s5AUYIR
Kaewsuwan D, Dejang N. XRD guantitative analysis the chemical composition — of
ceramics coating using plasma sprayed, Proceedings of the 6" National Science Research
Conference; 2014 March 20-21; Burapha University, Chon-Buri; 2014, p. 166-171.
Junsds Fundden, uuisn fudy sansruresgnupiinsausausslaseaine nano -
sheet Wdaune Zn0O. msdssyuimnaai ot andsuuvialssmelng adedl 12, 8-10 fiqureu 2559,
Tsaususduns Suedin fivaglan; 2559, win 463-476.
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1. UNALMIEITINSANAEITE TR R
1.1 52AUUILIYIE

Yongram N, Khunnam W, Sarapat N, Yupapin P. Storing particles within a coated

PANDA ring circuit for micro-solenoid use. Journal of Nanoscience Letters 2014:4(12x1-3.

(Scopus)

Khunnam W, Yongram N, Sarapat N, Yupapin P. Quantum matter generated by
trapped particles. Sciencelet 2013;2(37):1-3. (iS0)

Yongram_ N, Manoukian EB. Quantum fleld theory analysis of potarizations
correlations, entanglement and Bell's inequality: explicit processes, Fortschritte der Physik
2013;61(6):668-684. (Scopus)

Kaeoniknom C, Singleton D, Sushkov SV, Yongram N. Dynamics of Dirac-Born-
Infeld dark energy interacting with dark matter. Physical Review D 2012;86(12):40-49. (Scopus)

Guendelman E, Singleton D, Yongram N. A two measure modet of dark energy
and dark matter. Journal of Cosmology and Astroparticle Physics 2012;11(12):1-11. (Scopus)
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1. unAnaneiTnIsAuna T dsiiina
1.1 szduuiunuié

Wiengmoon B, Kirtikara K, Jivacateand C, Chenvidhya D. PV modules deterioration
with less than 15 years installation in Thailand. Advanced Materials Research 2014;931-932:1068-
1072. (Scopus)

Wienermoon B, Kirtikera K, Jivacate C, Chenvidhya D, Sengprakorp R. Quantifying the

uniformity of solar cells using thermal imaging diagnosis, Applied Thermal Engineering
2014;70:350-360. (iS)
Wiengmoon B, Study of the Localized Heating of Si Solar cell by Thermal Imaging

and Scanning Electron Microscopy. Advanced Material Research 2013;770:157-160. (Scopus)
Wiengmoon B, Kirtikara K, Jivacate C, Chenvidhya D. Local parallel resistances of

solar cell derived by the thermal image analysis. Renewable Energy 2013;55:49-54. (1shy
1.2 seauTf
Wienemoon B, Suwannakom A, Khunchan S. The Performance Study of Solar Cell
Modules with Cooling Fins, Burapha Science Journal 2016; 21(3):257-267. (TCI naw 1)
1.3 @fsmilumerududesainnisdszgudnnis (Proceedings) sEfiuumy i

Wienemoon B, Suwannakom A, Songprakorp R. Development of -V Measurement
Systern for Photovoltaic Module Using Arduino-based Microcontroller. Proceeding of the 2™
international Conference on Applied Physics and Material Applications (CAPMAZ015), 2015 May
28-30, Bangkok, Thailand; 2015, p. 23-26,

1.4 FRuwlusenuiudsnmadssguivints (Proceedings) syAUA
Wienemoon B, Suwannakhom A. Performance study of the single crystalline

photovoltaic modutes under the tracking system with reflectors. Proceeding of Phayao Research
5 conference; 2016 Jan 28-29; University of Phayao, Phayao; 2016, p.521-531.
Wiengmoon B. PV Solar Radiation Sensor. Proceeding of The 6" National Science
Research conference; 2014 Mar 20-21; University of Phayao, Phayao; 2016, p.141-146.
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