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3.1 nangns
3.1.1 uuniein

VANGASUHY N WUU N 2 wiumheinniunaeanangnslitesndt 36 wiiein

3.1.2 Insead1amangns IANITANYIATULHY A WUU A 2

nawel /5. | wangnsuiuu
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(¥U280A) (¥U280A)
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1.1 309U 91U - 15
1.2 3y uden wuldteenin - 9
2 WMPTNUS WU 12 12
3 srevvsauldtunuaein 91uu - 5
miiginsaunaaanangns uiulitesndi 36 36
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(1) 51839 lunuInfnge
3.1.3.1 NSUIANITANY AU N WUU N 2

U1V

FY1U9AU
261503
261512
261515

261523

261543

a =~
AY1Laan

uaulitesnii
71U

szidyuiansntlinAansausutniand 1
Mathematical Methods for Physicists 1
Wamanswuuatu
Classical Dynamics
N uAIBUAY 1
Quantum Theory 1
NAMENILTIEDH
Statistical Mechanics
warmanslnuuuatu

Classical Electrodynamics

nuruliideaynin

Tmasnissumusednsasaluil

261504

261516

261518

261531

261532

261533

261546

261547

261553

261554

syilguitnendinaansdusutiniand 2
Mathematical Methods for Physicists 2
N9 AI0URAY 2

Quantum Theory 2

Furmsaniialy

General Relativity

MAuAansaLUnaTy

Optical Spectroscopy

Virueanindu

Wave Optics

AuAans3InIanInLaz Inaulng
Physical Optics and Photonics

VW AUIUAIBUAY 1

Quantum Field Theory 1

N WAUIUAIBUFY 2

Quantum Field Theory 2
Wandvastlinduanazaynia 1

Nuclear and Particle Physics 1
Wandvastlmduanazeaunia 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 Muenn

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

e UNUs
261597

261598

261599

16

nguuisetedes
Nuclear Reaction Theory
Wandnsuussduasiiedes
Nuclear Radiation Physics
Tandedesufnsaliuades
Nuclear Reactor Physics
Fadaoadin

Cosmic Rays

HANAWS g

Hish Energy Physics
MaAndanuzvasudetugs
Advanced Solid State Physics
N6 ¥EAIBUFUYDITTUUBUNIATIUIUNIN
Quantum Many-Body Theory
ATIAEnsSTaNg 1
Astrophysics 1
ATIAansHand 2
Astrophysics 2
Asmansianddananisal
Observational Astrophysics
Yildndyagu

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

Atomic and Molecular Physics

o " Y 1
urulidaenin

WLTNUS 1 WNY N LWUU N 2
Thesis 1, Type A 2
WUINUS 2 WAL A WUU A 2
Thesis 2, Type A 2
WYINUS 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)

U28nA
NUIBAR

NUIYAR

NUIBAR
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nunIvIUsAUlituninein U 5 wu2win

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

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

261593 szllguisiveyainemansiazinalulad 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
= 17
AANISANEIAU

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

Elective Course

EREY

AANsAnyIUang

261523 NafansL3ann
Statistical Mechanics
261543 waransAwuvaty

Classical Electrodynamics

261593 seideuisisemainemanshasmalulad (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 ANYITUNUS 1 WU N WUU A 2
Thesis 1, Type A 2

EREY

3(x-x-x)

3 PUILNR

12 “ud8ne
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FudN 2
A1ANISANEIAU

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

261xxx WL@9N
Elective Course

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

EREY

=
ArAnN1sAneIUansy

261592 dunun 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

“uenn

“uwna

1(0-3-1)

6 NUIYAR

“uena
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3.1.5 ANDSUIYSI82UN

261503 szU8UITNNARInAEnsaEUTUTInHENd 1 3(3-0-6)

Mathematical Methods for Physicists 1

aun19ieyiusdufuans Yelaymansu-agiad JgymiArveu aunisiieuiusees
flandusudsiedou TBnsmAmeumemskeniiuls sunsunSiesuazduiinansies 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 szidaUITNIAURAIERSAMSULNAENS 2 3(3-0-6)
Mathematical Methods for Physicists 2
Handuivay fanduaavesd flanduuaaa luwudugay Msussgndaldniswlasavas
aunT9LBIUTILS Henduveniu waandavesnisudsiu aruunazluwazadd uwasngufnay
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 waAdaasuuuaiu 3(3-0-6)

Classical Dynamics

[
[y

namansvesTTUUBYAA NaNUANETTURUAIGY ndnnsveslelatuLazunagdn
Y99n13uUIiY NguiuneysnvuazauauiRaunns yueesass nsvyuyalién wugesluwugd
ALY aumiﬂ"]LmzﬁmLLasmmﬂaﬂiﬂ’cjl,t,ﬂmyuﬁﬁﬁﬁg nsulasanlodsihazaunisaunisuaia
fu nswdaspuetinea suduiimes ngufjunideaiad vguijuweladu-a1laduazdiuusudndu-
wouia Tnsanmadeudmiussuusaiiios

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 SAIOUFY miﬂﬁzmmﬁwﬁaqmﬁ aunslysfaaes 3 iR lussuuiilillefidn
Aideu  madssenddusielutemguiinissuniy arwauneslunamansaieudy N5
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

aun1sduiindavesnisnszidaiesnndnd msUszanauuedu msleszindutes
nsdoula nauieeninrea lasiaiuazBunuazuingnisaiduuulsevann Sunsizetvednis
WHSIERDRYABN 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

ndnnsiugiuremnuiialuvesduivsninve slotdalad isvradaidaoyius nng
p3maoudintmnaestasduimsamiily vindenieladuasvaud wrindieveridudoy
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 naAanSLAeEaR 3(3-0-6)
Statistical Mechanics
wulnstuaznsuwanuasuuuluaduiusl Teweiswesnuiuuy fsidufslosy n1snia
wndanAnade nsnszaneliSea adfaeudu nsauwiuwuulva-lerdalat nnsUssanauuy
auninde Bnsmeiiay veuiaslanaadnuazmeudiu aunisluadesiun 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 diAuAtansaUnnIy 3(3-0-6)

Optical Spectroscopy

Aduwlwdnlnd alnasuaduwdmdnluin msuennszateuas nisuwenanasulag
SR NURILNTARY WedesiodniunTinanesuuas mydiemedaunadunas nsUszgndld
NIRRT IZAEUNATULAS

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

application of light spectroscopy.

261532  viAuAaAsAAL 3(3-0-6)
Wave Optics
aunsAay nsuUasyiFes aduudmanlulin auautRveauas anudauas nslnanlsd
YodUas NMInszidasvadlalng n1snszidaas weallansnsiainuas
Wave equation, Fourier transform, electromagnetic wave, property of light, light

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

261533 WiAuAansiBsmennuazinnauing 3(3-0-6)

Physical Optics and Photonics

Yeduagvimumanindulowiu duamuunddou faumansyies nsdeuu ms
Annmuazlalans i@l Aduwimdnlndinludananladidnnin feaumandideada (@dalnnow)
wagsITTuTIRve ey

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 wadaasluiwuualtu 3(3-0-6)
Classical Electrodynamics
doyvnanveutslumsliinadn fedduniu nouiudeddu wimdnadn aduusidnluih
asladiaansnuaziilivan aunisudndiiag fﬂﬂtﬂLLUSLUSSHLLazﬂ{]ﬂ’ﬁa‘Q%ﬂ‘@ NANNIIVD
nouiduinsnmiiiay 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 1 261515 NaWAIRURY 1

nsapulndidudenuuuliduinsnin dunsiseseninediduazaas nguiauny
aanadn aunislaat-nefneu nqufauiudase vquiauwiisunsiteidedu aunisAusn
msmpulvdauuiusn warmansiniaeusiy nmsadeulvdauuudndnlnin wnagaeud uax
N9aBLIUY NUBIeLLY n1snszdslunamansiviinaousiy

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

WUeAUNRY 1261546 NEHAUINAIDURY 1

sUkuuMsUIHUsSauddlunamaniadeudy Aen1silanduialunguiauiuaisusy
(aundasy aunniddunsizeeiu uazauumesfion) gu SuUaganisnszida msvsuvesia
nsgeantuiiusieuwiy Msvinsnalswdy nqunssuesdalad vouniuasiivadinved
LONANYANISAKATAURALUAN  SIANAAIANTAIDUFULAZLUUTIADININTTIY LENINezTUINFA
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 ammLLazaumﬂﬁmmaaaymwagm 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 Wandvastlmduauazaynina 2 3(2-2-5)

Nuclear and Particle Physics 2

nsuUasauinsuazngnIseusney ainlnsalnUuaauanseu wUUIIABIAINGN BUAS
A3819871999U  1ATIAT19V0LIATOULATUUUIIABINITADY LUUTIADINIATFIU NITNAFDY
NNTNARDIVDIUUUINABIUINTFIU 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
VAULAZUIINNITANISEEIUY  NIINTLIINITRSIUUNAIEATS
Theory of nuclear reactions, compound-nucleus reactions, direct nuclear reactions,

optical model and diffraction phenomena, multiple diffraction scattering.

261556 WandnsuHisdvasiaies 3(3-0-6)

Nuclear Radiation Physics

JUATNI8NUDITIEAUAANT AuTuRNINSId nszulrunITaatsneant U1 Laglhnuun
\nsesleinfiduarinimsgunsal 10din3 TanseunazUfitoniiandes

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

NIEUIUNILUILENTIAREE N1ARATINN  AUNISVUENTINTOU ANNITNITENT NI5IN
glapmuuuiiaiingd wadadeiney ge-saunarans nquinisannmda aunisddusznou
yiaveneiosfninl Ypinadeomas wesuetuedssuarnsmunu 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 Fsdmadiin 3(3-0-6)
Cosmic Rays
Yidavaiinanensndng Ssdnoalinnnszuugior SedaeainainnsUzyiinnseniing
warilwilunmeending Ssdrealinfindanugs 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-BIATEULAaNATauanInTalnT uwuudiasimin laUneu aynAReLS
wuuaeasgIuvesilaideynia wnuawlvidiuud wamansliiateudu areudulaslulawn
find Sunsizenognseou Ufeynn nguienniwdudilg

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 Wﬁnéﬁmumamﬁﬁu@a 3(3-0-6)

Advanced Solid State Physics

ﬁﬁagmﬂﬁLﬁﬂmﬂam’szgﬂﬂwﬁu%ﬂiwu ﬂWimaulwz?ﬂ%\iﬁaawm@qﬂ’mL‘V\I@%ﬁaau
wazlugou Medlaansoularni1suszunuesniion N1sUssIIaoISHLOLAEN1TUATY N Y
Aeafusideuveslulndiven Tueu ufnueu Siarnseufoudasy voufiddea nsuvadluln
drvevhnaniu 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 NVHADUANVIITTUUVBUAIATIUIUNMN 3(3-0-6)
Quantum Many-Body Theory
HefdunIuveseyniafgIvindunazldvuduiar HsdunIuslaniisazaini

a Cs

NoauugliAudduysal wyn3ndnuiwiy Naun1ssunIuLazNuAININETLLY Wwatlduuesd

Y Y
[

aunsladu sudsuvesgunse msussgndldfuanimibsen

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 gsaAnanswand 1 3(3-0-6)

Astrophysics 1

szuufifmiensmans Sumsisenvesuatuazoyna ndednsmssm audhnugiues
ANNY AUNATUTDININNY UTTEINIAYRINNINY Tassasenielurenigne ageiing ssuu
AR SEUUANIALUUINATA

Coordinate systems, interaction of light 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

N32UIUNIAOALTEAAIHNE FTWUINITUAIINLOUAIRUNENTDININY FINALIULUE
\IAvReANIgNE NMudnTnsthaiien Tassadewesnudng Aaunisvesnudng 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 ansAIERIHANAALNANTITA 3(3-0-6)

Observational Astrophysics

sruURfanInTmansuazaa ndednsmssaiuazgunsaimauas 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 FaWdndyagiu 3(3-0-6)

Fundamental of Biophysics

Taidndidesdy Usngmseldedaildnd nsvuinasadiamansluTafidnd namans
mauﬁmﬁugmmﬁ%ms%ﬁ\l?{ﬂé LuUTaeIsdsdayeIals MAnAABYANALAED

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 lsiLLYEYRSNS AN aunS
auusandey seleudBlsiuavdmsumning aunseuiusdes wamansvadiiana Isususng
la MsTassuuABURNNauAAslaluEnd
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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 Wandmeusy 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 aznaunuldauiunisuen sunsiseNsEiINesRaNULEY, NSl lndautudvén
WA, dnsmsIuETY, IﬂiﬁwLLasaLﬂﬂm%’maﬂuLaqaﬁﬁaaqawamLLawawamau AINTLLI
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
MsUMEUIRALN1TBAUSIENUITENNENS

Presentation and discussion on physics research.

261592 duuun 2 1(0-3-1)
Seminar 2
A5ULEUBMALNSBAUIIENUITeNNENE

Presentation and discussion on physics research.

261593 5eilguiTINeMIINeIAEasuazialulag 3(3-0-6)
Research Methodology in Science and Technology
AUTNNY AN Wazlt1ru1gn15398 NTEUINNITIAY UTELANNISIVY N1TAIRUA
Unin153de dudsuazauyfigiu Msiiusiunudeya n1siasizideya n1538ulasesuay
$1897UN15398 N15UsERINUITe nsdealveluly asserussadnIdeuasinaiinitnisideaniy
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 waefn

Thesis 1, Type A 2

Anwesruszneuinendinus wieserdinerinusluanuiviisades fvunUseidiv
Tand/doineniinug Wamenaisuansanudnsivgenieafuineriinus (Concept Paper) waz
Javhwanisdunszimenaisuasanuiseiiioades

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 NYINUS 2 WU N UWUU A 2 3 wiwAn
Thesis 2, Type A 2
Wannedesdlouaziinsive avhlasssdinednusiiotiauesonnznssunis
Develop research instruments and research methodology and prepare thesis

proposal in order to present it to the committee.

261599 ANGITNUS 3 WY N LWUU N 2 6 WULNA
Thesis 3, Type A 2
Ausiunudeya Sieszideya dnvissauanuimiiauesiosiansdiuiam
Ineniinus Sevirinendnusatuauysaiuazunanuifoiioffinsineunsmuinasidnianisine
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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fundamental forces.
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WaransTeEUY  nsuanisy
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Equations of motion, Vibrations
and waves, Modeling dynamic
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Quantum  physics, Hydrogen
atom, Applications.
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e lmidu
261581
3. YR INEENLS 31w 12 winefia 3. AR I iweS 31w 12 wineiia ALLAL
261597 Anendiwus 1 39U | 261597 | ANenfiwus 1 WU A wuU N 2 3 MY ALLAL
fin fin
261598 Aneniinus 2 3y | 261598 | ANeHwuS 2 WHu A wuu N 2 3 MY AR
fin fin
261599 | Anerfinus 3 6 Wiy | 261599 | AMeTWWS 3 WHU N LUU N 2 6 Wiy | LA
fin fin
4. vandvdeaulsivundaein
261591 funun 1 1(0-3-1) | 261591 | duwun 1 1(0-3-1) | Audy
261592 | duuwn 2 1(0-3-1) | 261592 | &uww 2 1(0-3-1) | Aufy
261593 sulouididomainermaniuay 3(3-0-6) | 261593 | sxieuitidenivinermansuas | 3(3-0-6) | Audu

walulad

walulad




AT1TBUBULHUNSANEIMANgATUTUUTS W.A. 2555 uaznangasuTuuse w.A. 2560

67

LNETLUUNU8LEAY 4

nangnsuTuuge w.e. 2555

nangnsuTuUge w.e. 2560

ST 1 N 1
AMANSANEIAUY AMANSANEIRU
261503 suilouisnendaransamsuiniidnd 1 3(3-0-6) | 261503 seilpuisnendaransdmiuiniand 1 3(3-0-6)
Mathematical Methods for Physicists | Mathematical Methods for Physicists |
261512 waransuuuaty 3(3-0-6) | 261512 warmansuuvatu 3(3-0-6)
Classical Dynamics Classical Dynamics
261515 MgufAleusiy 3(3-0-6) | 261515 wgufAiaudiu 3(3-0-6)
Quantum Theory | Quantum Theory |
261543 waranslwiiuvatu 3(3-0-6) | 261xxx v UADN 3(3-0-6)
Classical Electrodynamics Elective Course
39U 12 wdaenn 99U 12 wdaenn
ST 1 T 1
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261516 vgufAlousy 2 3(3-0-6) | 261543 waranslniuuuaty 3(3-0-6)
Quantum Theory I Classical Electrodynamics
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Statistical Mechanics Statistical Mechanics
261593 suilguinmsIvemsInemansiag 261593 sulluuinmsItemeineransiag
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Research Methodology in Science and Research Methodology in Science and
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261597 ANendnus 1 UHY A WUU A 2 3 efin | 261597 INeWUS 1 KU A WUU N 2 3 wiefn
Thesis |, Type A 2 Thesis |, Type A 2
261xxx 3d0N 3(3-0-6) | 261xxx Avuden 3(3-0-6)
Elective Course Elective Course
974 12 wenn 574 12 wuaeia
S 2 i 2
AMANSANEIAUY AMANSANYIRUY
261xxx  Avuden 3(3-0-6) | 261xxx A uden 3(3-0-6)
Elective Course Elective Course
261591 dunwn 1 (Widumiiefn) 10-3-1) | 261591 dunwn 1 (Liduniefn) 1(0-3-1)
Seminar | (non-credit) Seminar | (non-credit)
261598  AMYITNUS 2 WNU N LUU N 2 3 mheAn | 261598 ANU1TWUS 2 WU N LUU N 2 3w
Thesis I, Type A 2 Thesis I, Type A 2
574 6 WA 374 6 wiaein
S 2 i 2
aansAnyUane aansAneUane
261592 dwuwn 2 (lddumiedn) 100-3-1) | 261592 dunun 2 (Lithumiieiin) 1(0-3-1)
Seminar Il (non-credit) Seminar Il (non-credit)
261599 ANYIANUS 3 LW N LUU A 2 6 Miwin | 261599 AMeTWWS 3 KU N LUU N 2 6 NN

Thesis Ill, Type A 2

Thesis lll, Type A 2
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Sriphan, S., Kiravittaya, S., & Bongkarn, T. (2017). Effects of calcination temperature
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177:112-120. (SJR)

Kornphom, C., Laowanidwatana, A., & Bongkarn, T. (2017). Influence of sintering
temperature on properties of BNKLLT-6 wt% BCTZ binary lead-free piezoelectric ceramic
prepared through the solid-state combustion technique. Phase Transitions; 90:317-324. (SJR)

Mathrmool, K., Vittayakorn, N., & Bongkarn, T. (2016). Fabrication of New
(Ba0.97Ca0.03)(Zr0.945n0.06) O3 Ceramics by the Combustion Technique. Ferroelectrics;
490(1):95-103. (Scopus)

Kornphom, C., Vittayakorn, N., & Bongkarn, T. (2016). Low Firing Temperatures and
High Ferroelectric Properties of (Ba0.85Ca0.15)(Ti0.90Zr0.10)03 Lead-Free Ceramics Synthesized
by the Combustion Technique. Ferroelectrics; 490(1):44-53. (Scopus)

Thongtha, A., Kiravittaya, S., Laowaniwatana, A., & Bongkarn, T. (2016). Phase
Formation, Microstructure and Electrical Properties of (Bi0.5Na0.5)TiO3—(Bi0.5K0.5)TiO3-BaTiO3
Systems Fabricated Using the Combustion Technique. Ferroelectrics; 490(1):103-117. (Scopus)

Sumang, R., Cann, D. P., Kumar, N., &Bongkarn, T. (2016). The Influence of Firing Temperatures
on the Crystal Structure, Microstructure and Dielectric Properties of 0.68Bi0.5Na0.5TiO3-0.22Bi0.5K0.5TiO3-
0.10Bi0.5Li0.5TiO3 Ceramics Prepared via the Combustion Technique. Ferroelectrics; 490(1):51-59. (Scopus)

Kornphom, C., Vittayakorn, N., & Bongkarn, T. (2016). Lead-Free Piezoelectric Ceramics
Based on (1-x)BNKLLT-xBCTZ Binary Solid Solutions Synthesized by the Solid State Combustion
Technique. Journal of Materials Science; 51(8):4142-4149. (Scopus)

Bongkarn, T., Chootin, S., Pinitsoontorn, S., & Maensiri, S. (2016). Excellent
piezoelectric and ferroelectric properties of KNLNTS ceramics with Fe203 doping synthesized by
the solid state combustion technique. Journal of Alloys and Compounds; 682:14-21. (Scopus)

Thongtha, A., & Bongkarn, T. (2016). Combustion Technique Synthesis of System Lead-
Free Piezoelectric Ceramic Bismuth Sodium Titanate-Bismuth Potassium Titanate-Barium Titanate

Ceramics Integrated. Ferroelectrics; 175:102-110. (Scopus)
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Thawong, P., Kornphom, C., Chootin, S., & Bongkarn, T. (2016). Phase Evolution and
Electrical Properties of New System of (1-x)[BNT-BKT-KNN]-xBCTZ Lead-free Piezoelectric Ceramics
Synthesized by the Solid-state Combustion Technique. Phase Transitions; 89(3):232-241. (Scopus)

Yotthuan, S., Kornphom, C., & Bongkarn, T. (2015). The Effect of Firing Conditions on
Phase Formation, Microstructure and Dielectric Properties of BNKTNb-LSb Ceramics Prepared via
the Combustion Technique. Phase Transitions; 88(10):1035-1043. (Scopus)

Bhupaijit, P., Kornphom, C., Vittayakorn, N., & Bongkarn, T. (2015). Structural,
microstructure and electrical properties of La203-doped Bi0.5(Na0.68K0.22Li0.1)0.5TiO3 lead-free
piezoelectric ceramics synthesized by the combustion technique. Ceramics International; 41:581-
S86. (Scopus)

Sumang, R., Cann, D, P., Kumar, N., & Bongkarn, T. (2015). Large strain in lead-free
piezoelectric (1-x-y)Bi0.5Na0.5TiO3-xBi0.5K0.5TiO3-yBi0.5Li0.5TiO3 system near MPB prepared via
the combustion technique, Ceramics International; 41:5127-S135. (Scopus)
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Suphramit, S., Sisuk, N., Kaewpoonsuk, A., & Wardkein, P. (2016). Damping Coefficient
for Damped Oscillation. ICIC Express Letter Part B: Applications; 7(12):2585-2590. (Scopus)

Sisuk, N., Suphramit, S., Kaewpoonsuk, A., & Wardkien, P. (2016). Design and Analysis
of Single Phase Pure Sine Inverter Based on Phase Locked Loop. ICIC Express Letters Part B:
Applications; 7(10):2111-2116. (Scopus)

Kaewpoonsuk, A., Suklek, N., & Rerkratn, A. (2015). OTA-Based Independently
Adjustable Pulse Width Modulator. ICIC Express Letters Part B: Applications; 6(5);1251-1257.
(Scopus)

Rerkratn, A., Cheypoca, T., Kaewpoonsuk, A., & Kamsri, T. (2015). System

Development for Orange Surface Defect Detection Using Image Processing. ICIC Express Letters
Part B: Applications; 6(4):1225-1230. (Scopus)
Gasosoth, T., Kaewpoonsuk, A., Prompak, K. (2014). Single Search Coil Weld Seam
Detector Based on Eddy Current Technique. ICIC Express Letters; 8(4):1199-1203. (Scopus)
Prompak, K., Sisuk, N., Suphramit, S., & Kaewpoonsuk, A. (2014). Maneechukate T,

Dussadee N. Simple OPAMP-based circuit for measuring electro-conductivity of electrolytic

solutions in hydroponics system. ICIC Express Letters; 8(4)1097-1102. (Scopus)
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Kaewpoonsuk, A, Sri-in, A, & Katman, R. (2013). Amplitude Control of Twin-T and Phase-
Shift Oscillators Based on Direct Feedback Control Technique. NU. Science Journal; 10(2):10-17. (TCl)
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Rerkratn, A., & Kaewpoonsuk, A. (2014). System Development for Chicken Bone

Inspection Using Image Processing. Proceedings of the 2014 SICE Annual Conference. September
9-12, 2014 Hokkaido, University Sapporo, Japan; 2014.
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2. waunldzun1sanansing
ALTUNS UAAAN.(2560). BYANSUNTITUUAIVANQUN ATV ANAIEINTUNITNTIVIANITNTLIRY
e, Jui 24 NUAIRUS 2560, lavh 12466.

3. A151/9LeHB

4. wauIINTuaNEaLdY Wy F1Usshvg vienuadassn uwla

5. WadumeIvIMsnsuldany

) ' a ¥ P 9 1 = = A o a <
Y95U5893 M aUNIAIVINTTTIdUlilddunilesvasnsineine suusyyn 1Junau
MaIvINsNLATUNITIHE UWSAURaNNMIN NN TUATUAI AN T LA TRUARBA SR WML N9
s Wunaaunadmnnistuseu 5 Vdounas wazilisunuzusuuussanynsy

({Yemans1a138 As. AUNS LAQAL)
WU sy IRkaTHANUNIRING



79

UILIALATNAIIUNINEITING

o - ana

(mwnlne)  : dunn WugiwéEn
("e1d9nge) : Chantana Punlek
NAIUNINIYING

1. UNAUNISIBINIS/UNAUILNRNUN
1.1 SZAUUIUIUIA
Khaenson, W., Maneewan, S., & Punlek, C. (2017). Environmental Impact Analysis of

Solar Power Generation Process Using Multicrystalline and Amorphous Silicon Solar Cells in
Thailand. International Energy Journal ;17:113-124. (Scopus)

Khaenson, W., Maneewan, S., & Punlek, C. (2017). A comparison the environmental
impact of solar power generation using multicrystalline silicon and thin film of amorphous
silicon solar cells :case study in Thailand, Journal of Ecological Engineering ;18(4):1-14. (Scopus)

Maneewan, S., Punlek, C., Hoy-Yen, C., & Thongtha, A.(2016). Experimental
Investigation of Heat Transfer of Refrigerant Fluid Pulsating Heat Pipe. Applied Mechanics and
Materials ;865:137-142. (Scopus)

Khaenson, W., Maneewan, S., & Punlek, C. (2016). Life Cycle Assessment of Power

Generation from Renewable Energy in Thailand. GMSARN International Journal ;10: 145-156.
(Scopus)

Maneewan, S., Thongtha, A.,, & Punlek, C.(2014). Coefficient of Performance of
Thermoelectric Cooling on Nanofluids. Applied Mechanics and Materials. ;459:91-99. (Scopus)

Thongtha, A., Maneewan, S., Punlek, C., & Ungkoon, Y. (2014). Application using Sugar

Sediment to Enhance Mechanical Properties of Autoclaved Aerated Concrete. Applied Mechanics
and Materials ;459:664-668. (Scopus)

Maneewan, S., Punin, W., Punlek, C., Thongtha, A., & Kiatsiriroat, T. (2014). Feasibility
of Refuse Derived Fuel 5 Composed of the Mechanical Biological Waste Treatment and Crude Oil
Sludge. Applied Mechanics and Materials ;448-453:699-708. (Scopus)

Maneewan, S., Punlek, C., Chindaraksa, S., Charoenwat, R., Lertsatitthanakorn, C.

(2014). Hybrid Producer Gas using Biomass Combined Thermoelectric. Applied Mechanics and
Materials;448-453:1644-1650. (Scopus)

Thongtha, A., Maneewan, S., Punlek, C., & Ungkoon, Y. (2013). Improving Mechanical
Properties of Autoclaved Aerated Concrete by Sugar Sediment. Advanced Materials Research ;807-
809:1266-1269. (Scopus)
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Thongtha, A., Maneewan, S., Punlek, C., & Ungkoon, Y.(2013). Reducing Heat
Conduction of Autoclaved Aerated Concrete Wall using Phase Change Material. Advanced
Materials Research ; 807-809: 2779-2783. (Scopus)

Chaisan, J., Maneewan, S., & Punlek, C. (2013). Thermal Resistance by Phase Change
Materials of The Double Roof System. Advanced Materials Research. ;807-809:2784-2787. (Scopus)

1.2 33AUYA
1.3 Anuluseududiessinmsussguinvims (Proceedings) seRUUIUNIA
Channoy, C., Maneewan, S., Punlek, C., & Chirarattananon, S. (2017). Preparation and
Characterization of Silica Gel from Bagasse Ash. Proceedings of 3™ International Conference on
Advanced Material and Engineering Structural Technology. November 17-20, 2017 Shanghai,
China;
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1. unAMRde/unAIsINTRRU
1.1 S2AULIUIYIA
Warangkanagool, C. (2017). Effect of small amount BaTiO3on properties of

K0.02Na0.98NbO3 ceramics with various sintering temperature prepared by molten salt method.
Key Engineering Materials ;718:129-132. (SJR)

Warangkanagool, C. (2016). Properties and phase shift structure of (1-x)BT-(x)BNT
ceramics. Key Engineering Materials ;675-676:615-618. (ISI)

Chomchai, W., & Warangkanagool, C.(2016). Dielectric property of NaCusTisNbO;, ceramics
doped with small amount MgO nanopowder. Key Engineering Materials ;675-676:93-96. (IS)

Warangkanagool, C., Chomchai, W., & Eitssayeam, S. ( 2013) . Effect of Al,O3
nanoparticles on grain sizes and dielectric properties of BaFe;,;Nby, ;05 ceramics. Integrated
Ferroelectrics: An International Journal ;141(1):58-63. (ISI)

1.2 52AUIA
Warangkanagool, C. (2015). Reducing temperature for preparation 0.7BT-0.3BNT

ceramic powders. Naresuan University Journal: Science and Technology ;23(2):79-85. (TCl)

Warangkanagool, C. (2014). Grain sizes and dielectric properties of CC(3.1)TO ceramics

with various sintering temperature prepared by molten salt method. Naresuan University Journal:
Science and Technology ;11(2):11-20. (TCI)
Warangkanagool, C.(2013). Dielectric properties of LCTO ceramics with various

sintering temperature. Naresuan University Science Journal 2013;10(1):30-37. (TCI)

1.3 Anuilusenuduidesannisussyudvnis (Proceedings) sEAULINYIA
Warangkanagool, C. (2015). Effect 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. January
28-30, 2015 Nakhon Pathom, Thailand; 2015, p. 106-107.
Chomchai, W., & Warangkanagool, C. (2015). Preparation of NaCusTisNbO;, Powders.
Proceedings of the 8" ASEAN Microscopy Conference & 32" Microscopy Society of Thailand
Annual Conference. January 28-30, 2015 Nakhon Pathom, Thailand; 2015, p. 98-99.
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1.4 fnunlusieuduliasainnsuseynivins (Proceedings) sEAUYIA
Warangkanagool, C. (2016). Effects of BaTiO; on phase structure and microstructure

of Koo2NagesNbO3 powders prepared by molten salt method. Proceedings the 8™ Science Research
Conference. May 30-31, 2016 University of Phayao, Phayao; p. 131-135.
Pinsiri, P., Prajamthong, N., & Warangkanagool, C.(2014). Effect of BaTiO; on

microstructure and density of NaCusTisNbO;, ceramics prepared by mixed oxied method.

Proceedings the 8™ Science Research Conference. May 30-31, 2016 University of Phayao, Phayao;
p. 25-30.

Prasopsin, P., & Warangkanagool, C. (2016). Properties of (1-x)BaTiOs-(x)Bio sNag.5TiO3
ceramics prepared by molten salt method. Proceedings the 8" Science Research Conference. May
30-31, 2016 University of Phayao, Phayao; p. 19-24.

Chomchai, W., & Warangkanagool, C.(2016). Effect of MgO nanoparticles on microstructure,

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

Warangkanagool, C. (2016). Preparation PZT ceramic powders by conventional mixed

oxide method compared with molten salt method. Proceedings Phayao Research Conference.
January 28-29, 2016 University of Phayao, Phayao; p. 321-328.
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1. unAEAde/unaaivInsianaw
1.1 3ZAUUIUIYIA
Paluk, P., Khumlumlert, T., Kanlayaprasit, N., & Aiemsa-Ad, N. (2017). The solar
energetic particle propagation of solar flare events on 24th solar cycle. Journal of Physics:
Conference Series ;901(1):012016. (SJR)

Aiemsa-ad, N., Ruffolo, D., Saiz, A., Mangeard, P-S., Nutaro, T., Nuntiyakul, W, Kamyan,

N., Khumlumlert, T., Krtger, H., & Moraal, H. (2015). Measurement and simulation of neutron

monitor count rate dependence on surrounding structure. Journal of Geophysical Research: Space
Physics ;120:1-13. (ISI)

1.2 2RV
fis1dl d1d1da, uad WBeuazen, AN N1yaunT, wefion Fwsw, wilyad quine, 3
fin1 BuyayiAn. (2559). MelneimaninsUssuunsenfindfidieusuusanaussnnnmaUsey
Tug9d w.a. 2554-2556. 115a15Ingmansuazmalulad aminedeguasn 2559;18(1):1-9. (TC)
Khumlumlert, T., Kanjanapa, W., & Aiemsa-ad, N. (2016). The information study of

solar flare events on November 3, 2013 and August 9, 2011. Proceeding of the International
Conference on Education; April 12-14, 2016 Jakartar Indonesia; 2016.

Aiemsa-ad, N., Ruffolo, D., Saiz, A., Mangeard, P-S., Nutaro, T., Nuntiyakul, W., Kamyan
N., Khumlumlert, T, Krtger, H., Moraal, H., Bieber, J W., Clem, J., & Evensoni, P.(2015).

Measurement and simulation of neutron monitors count rate dependence on surrounding

structure. (2515).Proceeding of the 34" International Cosmic Ray Conference;July 30 — August 6,
2015 The Netherlands; 2015.

1.3 Anuluseuduiiessinmsuszgudnvinig (Proceedings) seAUYTA
Khumlumlert, T., Kanjanapa, W., Aiemsa- ad, N., Thipayarach, P., Sukray P., &

Yimboonkerd, R. (2015). An analysis of solar events and space environment on peak of the 24"
solar cycle. Proceedings the 7™ National Science Research Conference. March 30-31, 2015;
Naresuan University, Phitsanulok; 2015.
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Polsan, W., & Khumlumlert, T.(2013). An analysis of the solar energetic particle

propagation to the earth from the solar flare position for solar event on August 9", 2011 and
September 39 2011. Processing the 5™ Science Research Conference. March 4-5, 2013; University
of Phayao, Thailand; 2013, p. PH-49-54.
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1. UNANUMSITINT/UNANUAITETRRLAN
1.1 3ZAUUIUIYIA

Akkarapongtrakul, A., Julphunthong, P., & Nochaiya, T. (2017). Setting time and
microstructure of Portland cement-bottom ash-sugarcane bagasse ash pastes, Monatsh Chem;
148(7):1355-1362. (Scopus)

Nochaiya, T. Jeenram, T., Disuea, P., & Torkittikul, P. (2017). Microstructure,
compressive strength, and permeability of Portland-condensed silica fume cement, Monatsh
Chem; 148(7):1363-1370. (Scopus)

Torkittikul, P., Nochaiya, T., Wongkeo, W., & Chaipanich, A. (2017). Utilization of coal
bottom ash to improve thermal insulation of construction material. J Mater Cycles Waste;
19(1):305-317. (Scopus)

Nochaiya, T., Sekine, Y., Choopun, S., & Chaipanich, A. (2015). Microstructure,
characterizations, functionality and compressive strength of cement-based materials using zinc
oxide nanoparticles as an additive. J. Alloys and Compounds; 630: 1-10. (Scopus)

Suwanmaneechot, P., Nochaiya, T., & Julphunthong, P. (2015). Improvement,
characterization and use of waste corn cob ash in cement-based materials. IOP Conference Series:
Materials Science and Engineering; 103(1); 012023. (Scopus)

1.2 33AUYA

1.3 FRusilumenuduiesainnsszyu3vins (Proceedings) szfuuuua
1.4 AMuluseauduiiessinmsussguiving (Proceedings) seAUYTA
Yywnil siofnfina, wilan Inngine, Uidas fide, Jaun unslsatiqns, swusl Aoauysel,
uaznusdng Tulyen. (2559). navesensifuusiieMdsdauarausivanmenmuemeisifinaudeny
dou. enuduiiiesnsusspinmaedotendinuuicssmalne s 12; 8-10 fiquasu 2559,
WIS, waglan; 2559, i 425-431.
ollya daanednszga, Urdlas fide, uavunuding  Tulwgn, (2559) audAnnanienin uag
m'ssusnsmmmwamaimsmmLm‘wuﬂ enuduilemsszpivimaiadetendanuuisssma
yie adedl 12; 8-10 fiquigu 2559; wAnedeuisas. fwajlan; 2559, with 420-424.
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1. UNAUNIIBINTT/UNANMNIVSNANUN
1.1 3ZAUUIUIYIA

Yongram, N., Khunnam, W., Sarapat, N., & Yupapin, P. (2013). Storing particles within
a coated PANDA ring circuit for micro-solenoid use. Journal of Nanoscience Letters;4:12. (ISI)

Khunnam, W., Yongram, N., Sarapat, N., & Yupapin, P.(2013). Quantum matter
generated by trapped particles. Science Jet ;2:37. (ISI)

Yongram, N., & Manoukian, EB.(2013) Quantum field theory analysis of polarizations
correlations, entanglement and Bell's inequality: explicit processes. Fortschritte der Physik ; 668—
684. (ISI)

1.2 SEAULRA

1.3 Anuluseuduiiessinmsussguinrng (Proceedings) seAULIUNIA
1.4 ARuluseauduiiessinmsussguiving (Proceedings) seAUYTA

AAST NInla, ua zﬁgw\‘iﬁ 895u8. (2560). The electron spin-photon polarization
correlations in Bremsstrahlung. N5Us¥YNaINETUNIYINTAWINEIAEnShavinaluladseiuya
adeit 1 “nnsadassduaruinngsy Angusemalng 4.07; 10 wgadneu 2560; AngingAianiuaz
wALULAE W INeNFYTIYAYEIUGTUNT. NTUNNUIUAT: UMITNYIREIIVAQaugtiun;mt 1272-
1277.

nua JURY, LAy Ugwx‘iﬁ B95u8. (2560). Electron-positron angular correlations in elastic
electron-positron scattering in QED. NM5UsEyNaIugiunIIvINITAUINeIAanshazmalulad
sefupd adedl 1 “nisadisassfuasuinnssy Aguszimalne 4.07; 10 wgainiou 2560; Az
WeeansuasmAlulas unINeNdeTvANEIUATEN. NTIVINLINIUAT: WM INeaETIYAaugTunY;
w1 1953-1957.

A3y 1550, wavtgwed 893ud (2560). Dynamics of momentum entanglement
generated in electron-positron interaction. msﬂizsqumuqﬁ’um%mmaé’mﬁwmmam‘uazmﬂiuia§
sefupd adedl 1 “nisadisassduasuinnssy Aaguszimalne 4.07; 10 ngadniou 2560; Atz
WeeansuasmAlulas unINeNdeTvANEIATEN. NTIVINIMIUAT: WM INeIFETIYAaugTuNY;
2560, w1 1958-1963.
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1. ‘U‘Vlﬂ’J’]SJVI’N%‘U']ﬂ'ﬁ/‘UVIﬂ'J']SJ%QEWI W&I‘V\i
1.1 3ZAUUIUIYIA
Dejang, N., & lJiansiisomboon, S. (2016). Investigated microstructure of
Al203/13wt%MeO nanocomposite coating prepared by plasma-sprayed technique. Key Engineering
Materials; 293-296. (ISI)
Bunmephiphit, C., Jiajitsawat, S., Dejang, N., & Suriwong, T. (2016). Characterization of
Ni-Al Solar Absorber Prepared by Flame Spray Technique. Key Engineering Materials; 477-481. (ISI)
Dejang, N., Somprasit, O., & Chindaruks, S. (2015). A Preparation of Activated Carbon
from acadamia Shell by Microwave Irradiation Activation. Energy Procedia; 79:727-732. (ISI)
1.2 33AUYA

1.3 FRusilumenuduiesannsuszyu3vins (Proceedings) szfuuuua
1.4 AMuluseauduiiessinmsussguiving (Proceedings) seAUYTA

FuniIn Jundiley, uaryrdsn Aude. (2559). nansenuvetguniiniseudausielaTwEiNg
nano - sheet g3 ZnO. MaUszraimMaAiothendanuuislssmalng adeil 12; 8-10 fguien
2559; lsawsuidumil 3138537, fivaglan; 2559 wih 463-476.

Usedaas Saulnyad, Anasnud Jumsng, ASuy Jun1sny, uazyudsi Auds. (2559). Bvigwa
ffnasionnanduiuiudndsdininafiniennnmnsgiuiniuanyiounnaaululasnn.  ms
UseaAmmssedund wdetnendinuuissamalng adefl 12; 8-10 fquisu 2559; TsawsarTedumi 3
VeI, Nwallan; 2559, i 565-568.

Usediaas Saulnyad, anasoml Jumsng, Asuy Iuasny, uazyyds Auds. (2559). Mnan
fudususndeimineiinssduseidutuadulilasan.  nsUssameinnessiuningive
ﬂ%jﬂ‘ﬁl 5; 28-29 1NTIAN 2559; UANINENAUNLE. Wele; 2559, ¥ 136-140.

yud91 Auds, wasAiyy Jumning. (2558). mskdnaufusiuianudendidas. n1sUsz
Fmsseduni wletendsnuuvisUssmelng afed 11; 17-19 fgu1eu 2558; 159 TUUNUAULETIVA.
Yays; 2558, i 1139- 1141,
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FUAT JuMsiey, WNINIAD LAIEITIN, WALYBITT AUAN. (2558). The investigated of TiO2
nano-particles distribution in solution for fabrication of Ni/TiO2 nanocomposite coating by
electroplating. MUTEYAVINIILAVIIR “Tnenenansivy” afadl 7, 30-31 Tunau 2558; WS
WLSA93, Wwadlan; 2558,

Kaewsuwan, D., & Dejang N. (2014). XRD quantitative analysis the chemical
composition of ceramics coating using plasma sprayed. Proceeding of the 6th Science Research
Conference. March 20-21, 2014 Chanthaburi, Thailand; 2014, p. 166-171.
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1. UNAMUNIITINT/AUNANIITeTiRRLN
1.1 3ZAUUNNYIA
Wiengmoon, B, Kirtikara, K., Jivacate, C., Chenvidhya, D., & Songprakorp, R. (2014).
Quantifying the uniformity of solar cells using thermal imaging diagnosis. Applied Thermal
Engineering; 70:350-360. (ISI)
Wiengmoon, B., Kirtikara, K., Jivacateand, C., & Chenvidhya, D. (2014). PV modules
deterioration with less than 15 years installation in Thailand. Advanced Materials Research; 931-
932:1068-1072. (Scopus)

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.

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.

1.2 5AUYIA
Wiengmoon, B., Suwannakom, A., & Khunchan, S. (2016). The Performance
Study of Solar Cell Modules with Cooling Fins. Burapha Science Journal; 21(3):257-267. (TCl 1)
1.3 Anuilusenuduidesannisussyuivnis (Proceedings) sEAULNNYIA
Wiengmoon, B., Suwannakom, A., & Songprakorp, R. (2015). Development of I-V
Measurement System for Photovoltaic Module Using Arduino-based Microcontroller. Proceeding
of the 2nd International Conference on Applied Physics and Material Applications (ICAPMA2015).
May 28-30, 2015 Thailand; 2015, p. 23-26.
1.4 ARauilumenuduiidssannisussyuivnis (Proceedings) sEAUvA

Wiengmoon, B., & Suwannakhom, A. (2016). Performance study of the single
crystalline photovoltaic modules under the tracking system with reflectors. Proceeding of Payao
Research 5th conference. January 28-29, 2016 Thailand; 2016, p. 521-531.

Wiengmoon, B. (2014). PV Solar Radiation Sensor. Proceeding of the 6th Science
Research Conference. March 20-21, 2014 Chanthaburi, Thailand; 2014, p. 141-146.
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Suwannakom, A., Wiengmoon, B., & Tathawee, T. (2016). The Wireless Obstacle

Detection Based on Kalman Filtering for Vehicle-Teleoperation. International MultiConference of

Engineers and Computer Scientists: Springer, 2016, p. 89-100.
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distributions of K" mesons in heavy ion collisons. Few Body Systems ;54(1-4):303-306. (Scopus)

Srisawad, P., Zheng, Y M., Suksri, A., Pholwiang, Yan, Y., & Limphirat, A. (2013). In
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Curriculum Map of Master of Science Programme in Physics
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