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01420697 @l 1,114
(Seminar)
. Wendiwus lidewnin 48 whsdn
01420699 neniinus 1-48
(Thesis)
3.1.2 ueu 2.1
3.1.2.1 UM ENATINAAANANERS luvpynin 48 wisin
3.1.2.2 lassaduvanans
n. ian ldvesnin 12 mhefin
- duuun 4 wuIsfin
- v uenidien lddeenin 8 wiiefin
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3.1.273 $ieNTh
f. Awen lutesnin 12 wsfin
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01420697 &uuun 110
(Seminar)
- A neniden litounin 8 miefin
ThidndeniSeuedralen 8 mirehn andetseivseluil
01420611™" F3dudnsanuia 3 (3-0-6)
(Path Integral Methods)

01420621 narARSAIDLFITLEY 3 (3-0-6)
(Advanced Quantum Mechanics)

01420622 Wanduasulunalulad 3(3-0-6)
(Physics of Nanotechnology)

01420623"" N ¥ ATDUFUYBINAY 3(3-0-6)
(Quantum Theory of Light)

01420624 mouRNvasaasdmenslad 3(3-0-6)
(Quantum of topological matter)

01420625* FaAndduumih emelulauazgmamnssu 3(2-1-6)
(Frontier in Physics for Technology and Industry)

01420631 auﬁﬁﬂ'\ﬂnﬂw'uaai'aﬂ'i?uga 3(3-0-6)

(Advanced Physical Properties of Materials)

* s ntnlv
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01420632 HaAnddatauuullauns 3(3-0-6)
(Non-equilibrium Statistical Physics)

01420661 awsﬂumﬂwimﬁnﬁﬂifuqa 3(3-0-6)
(Advanced Photonic Integrated Circuits)

01420671 WAndvasaasAIULUY 3(3-0-6)
(Condensed Matter Physics)

01420681 FaAndtanmsedvluanatugs 3(3-0-6)
(Advanced Molecular Biophysics)

01420682 WaAndderuInvesdaluana 3(3-0-6)
(Computational Physics of Biomolecules)

01420683 awnlnsalnUdugedmiutaniann 3(3-0-6)
(Advanced Spectroscopy for Biological Materials)

01420684 n159ERITINNANG 3(3-0-6)
(Biomolecular Simulations)

01420691** se1TpuIBHedugeneiand 1(1-0-2)
(Advanced Research Methods in Physics)

01420692 Usraunisalasudgwand 3(3-0-6)
(Teaching Experiences in Physics)

01420696 Fouaneneiand 1-3
(Selected Topics in Physics)

01420698 Ugym e 1-3

(Special Problems)

. INeInus laidpenin 36 wihefe
01420699 Aneiinus 1-36
(Thesis)
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(Seminar)
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(Quantum Theory)
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(Classical Mechanics)
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(Thermodynamics and Statistical Physics)
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(Classical Electrodynamics)
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(Path Integral Methods)

01420621 namansADULTLge 3(3-0-6)
(Advanced Quantum Mechanics)

01420622 Wandvosuluvalulad 3(3-0-6)

(Physics of Nanotechnology)
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01420623 V¥ AIBUANYDIUEY 3(3-0-6)

(Quantum Theory of Light)

01420624 PrRURLYRIEASLaND Al 3(3-0-6)
(Quantum of Topological Matter)

01420625" Fandduuuami iewalulafuazgmamnss 3(2-1-6)
(Frontier in Physics for Technology and Industry)

01420631 awiimenwaasianiugs 3(3-0-6)
(Advanced Physical Properties of Materials)

01420632 Wanddadiauuuldauna 3(3-0-6)
(Non-equilibrium Statistical Physics)

01420661" N'«aismwm‘[wwﬁné'ﬁguqq 3(3-0-6)
(Advanced Photonic Integrated Circuits)

01420671 WandvesaansAIULLLY 3(3-0-6)
(Condensed Matter Physics)

01420681 MaAnddnmszduluanadugs 3(3-0-6)
(Advanced Molecular Biophysics)

01420682 WaNATIMvetluana 3(3-0-6)
(Computational Physics of Biomolecules)

01420683 anlysalnTdugedmiutagianm 3(3-0-6)
(Advanced Spectroscopy for Biological Materials)

01420684 M3dnaesdaluang 3(3-0-6)
(Biomolecular Simulations)

01420691**izgﬁaui“ﬁ’ﬁﬁ’mxufgamaﬂﬁnﬁ 1(1-0-2)
(Advanced Research Methods in Physics)

01420692 UszaunsaigeudnWand 3(3-0-6)
(Teaching Experiences in Physics)

01420696 Spuangniand 1-3
(Selected Topics in Physics)

01420698 Ugymiay 1-3
(Special Problems)

2. einus Laitlosnin 48 wihefin

01420699 nendwus 1-48

(Thesis)

* s nlnlv
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3.1.5 A1B5UIY5IEUN

01420611**

01420621

01420622**

3.1.5.2 Miviidusiaivivemangns

WBURNIIAINAD 3(3-0-6)
(Path Integral Methods)

wuaAnYeIsduiinsannitivesnsduuulunamansalauiy Munds
ningnsueiln WNTIUMIU  FILENTERI18UENNTIAALLAYNDABY WALANNISA
wsn aunsng Ineduanlnazunsy fiduveaniudmiunatseunia nguiuning
HaidurDnTULUUNIVMZUIS

Concept of Feyman path integral method in quantum mechanics.
Harmonic oscillators. Perturbation method. Propagator of Klein and Gordon
equation Dirac equation. S-Matrix. Feynman Diagrams. Many-Body Green’s
Function. Matsubara Green’s function.

namansaeuiTuge 3(3-0-6)
(Advanced Quantum Mechanics)

auueslunamaninIBuiy N1TUTTYNAYBINOBNITIUNIU BYAIA
wiloufuwazauuirsn1si3osduiliou walnauuinsnisidosduudeu nguinis
nszduarnisysenuAvesvesy anuzeyniadastluniinsside Bvesndu
UNEU aunsinaunosnou aunIsaLan

Symmetry in guantum 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.

Wandvawnlumalulad 3(3-0-6)
(Physics of Nanotechnology)

ngeatouiuvasiaguily nisduasisiuasanuidudnvasianiy
AanTAnuaswesianuily anaudimeniuasnisdaing aunsaldidnnsedind
unly Januiluwagmstszandmaunluwalladiiauls

Quantum theory of nanomaterials. Synthesis and characterization.
Optical properties of nanomaterials. Electrical and transport properties.
Nanoelectronic devices. Nanomaterials and interesting applications in
nanotechnology.

" swdnviuug
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01420623

01420624

01420625"

N ¥ ADUALVDILE 3(3-0-6)
(Quantum Theory of Light)

auun1sunsdaleulng suasnisrvesauiualoulndivesney Weu
Aransinaou NN LLALALNITVYIBVDILES WaoalTAuUdLTlouUUTUaTNS
nsgidaua fimumansmousitldiudu auniswenines-nasuazauniseywusals
WAARN N1SATUIUAIBURLUALETAUMAAIBUAY

Quantized radiation field. Interaction of quantized field with atom:s.
Photon optics. Generation and amplification of light. Resonance fluorescence
and light scattering. Nonlinear quantum optics. Fokker-Planck equations and
stochastic differential equations. Quantum computation and quantum
information.

AIBUANYIAATS B menelad 3(3-0-6)
(Quantum of Topological Matter)

nouirosarsnenalad lwessina nsungeaduaziavidiu auninsiaan
Fundu aunwiivinlulanfiadivioy nawnasvey Janaosdiuavaunudmenelat
auudmeneladnanfundulinsiviey waasduniGou

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.

Nandsuuuami iemeluladuarenamnssy 3(2-1-6)
(Frontier in Physics for Technology and Industry)

Au§maiEndtugaivaiumeluladmeusu faundes wisunauny
AsEans oanm Janmans wwwed uilumalulad MsdnasauuumuAeNRIADS
sruUIRIee Insaugile dmiulseyndivanamnssudidnnseiinddenies
PRAVINTININA PRATANTIUNITUHNEATUINDT QRATUNTTUDINITUALINYAS

Advanced physics knowledge of quantum technologies, nuclear,
renewable energy, astronomy, space technology, materials science, sensors,
nanotechnology, computer simulation, intelligent system, metaverse for
applications in smart electronics industry, space industry, medical hub, food
and agricultural Industry.

* sedyUalm
" eivviuup
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01420631

01420632

01420661*

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

audfnsnieninuesian nauaeg veaian auldiseg voeian wu
audAnisunlwi aud@nisunauiou andfviudivan uasantRdues wedly
lounfinduasYanideay ngRnssuvnanamanduosian wazamouduiandiugiu

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

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

nMswdsufiwuuusiaiioy nssuiunsalaurain daun1sveaEy
AUN1TVBINBNINDTUNGA AUNITUIARDST Sns1N19vINURATET wuudiaeudeal
nsiadeuiiuumeuiy flrdunisnevausududunasileiduanduius fnsevh
wuulusiandu dgmwuulidudadu nssuunmsitlilanunsodounduld

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. Irreversible processes.

wessumnstladindduge 3(3-0-6)
Advanced photonic integrated circuits
fusuAsuuaaginmsiauasauiEgedmiusTuminle
nd fimumansuuuliidadulugunsalvioindu undsiuiauaswudy 299sivln
nddmiudunssagiunans vethadunuuliladndedasa lalan1Bniasu

WSUMpUIAAY 299552 lalndR nansasriindu 299552un 19 Inleding
o o/ - A H v
dwiumsuszendldlunuidenneides

!
!

ja\ PY

High-speed optical modulators and photodetectors for photonic
integrated circuits. Nonlinear optics in waveguide devices. On-chip light sources.
Mid-infrared photonic circuits. Photonic crystal waveguide. Waveguide
enhanced photovoltaics. Heterogeneous photonic integrated circuits. Photonic
integrated circuits for related research.

* a3 nlv
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01420671

01420681

01420682

Handuosaansauuuu 3(3-0-6)
(Condensed Matter Physics)

Trssauanfivuasmsiomilen nsduveuaniis sidnasouluvands
Tassadreuauvaslany RuRlvouneddl ansfediuarsesss AnewIsuunLAn
warlmouunuin AuUNnsawaLanfiv Maedeu nsiiulavewdn nswasy
wasusuiiviuazdusiuiians amzslsuunufnuasuaudmslsuuniuiin anmih
gandenazanmuasivasinds lndidnvsnuaraudiduawewouds

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.

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

dniugudaiEnduesdin lnssaduasnaranduasdaluiana Suns
Asersenindluana Nanddadiuvuldaunavesdiluiana nsmlasiaduas
n1suandlassainives®iluiana Randlmguiuasidreuiamesves®sluana
Mandvadluianatir uilumalulafidednm Sringudemeusi

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 biomolecules. Single molecule
physics. Bionanotechnology. Quantum biology.

#anderiunvesdluana 3(3-0-6)
(Computational Physics of Biomolecules)

lassainuazdunsiserves®luiana nMsasrauudiasaznisuans
Awvesdiluiana wallaldaianduasiBerauiunosvainiIsyinuuuInaeweedn
Tuana Fandwadiiuuuaunauarbiaugavesdaluana wdnfiugiudsianduesnis
yuuudtaomamansluiana wuudasweufinisla uaswuuinasudeniousuves
Fluana welagianddmiunsiesisiuaannisiiuuinass

Structure and interactions of biomolecules. Modeling and
visualization of biomolecules, physical and computational techniques 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

01420692

anlnsalnddugedmiutaniann 3(3-0-6)
(Advanced Spectroscopy for Biological Materials)

nsnumuvirumand awnlnsalndnmsmieniiaweslfifanisuanin
alnlnsalnuuusu awnlnsalnUngesisarudanduivs awninsalnluuy
wesugind awninsalnUuvuimumansliidududu nsdssyninedinmuas
mATefiAsedutiogii

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

research.

n1siaestaliana 3(3-0-6)
(Biomolecular Simulations)
seilyuitmsinaeudenauiaines wuudtassdaluiana n1sdtands
reufiumesvasidue v Tushiu uavanslulawmsn nisussynduuudrasdluiana
Computational simulation methods. Biomolecular modeling.
Computer simulations of DNA, lipid, protein and carbohydrate. Applications of
biomolecular modeling.

isLﬁHUi%ﬁiﬂ‘ﬁuQGW’Nﬂaﬂﬁ 1(1-0-2)
(Advanced Research Methods in Physics)

mATedugesilEnduarnisimilasidiniside  sudeviinis
sonuuudvdmiunsideluvesujidnisuasn1sidoUssynd 1A
ia:ga@mmmw%uqa nMsdBuuNAMIMIANNG NMseiuseranuidy nsdai
'i'lE;muLﬁamiﬁwmua’l,umw'isﬁﬁmﬂﬁLLasm‘sﬁﬁuw"lm'ﬁa’lﬁ‘n'mﬁ

Advanced research physics and preparation of research proposal.
Research design methodology for laboratory and applied research. Advanced
qualitative data analysis. Article writing, group discussion, paper preparation for
presentation and publication.

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

Uszaun1sainsinsguuasnIseuNunsaou msaeuluiesujiinis
wmallansiananisiseusluinidndujiinng lnsegarsldnisaivauguaves
1958UI NN fnus

" il
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01420696

01420697

01420698

01420699

Experiences in teaching preparation and planning. Pratical laboratory
teaching. Learning evaluation in laboratory in Physics under supervision of
thesis advisor.

Fevanzmiand 1-3
(Selected Topics in Physics)

FeswennidndlusziuSyayien wdewdsunlasivluudazana
N3ANYI

Selected topics in physics at the doctoral degree level. Topics are

subjected to change each semester.

duuun 1
(Seminar)

msihmuaLLaasaﬁu'5'1aﬁafb’aﬁu'wau'LwNﬁwﬁm‘ﬁﬁﬂﬂuszﬁuﬂ%mmw
len vidafimsihiauenanuiidenisinemaniedrsfinunimluiiuseiannis
SEFIUUIUIYTA

Presentation and discussion on interesting topics in physics at the
doctoral degree level or presentation on scientific topics with good quality at
international conference.

Uity 1-3
(Special Problems) _
nsAnwAuATIMSiEndszavUI g enuazissuBsadsuduneny
Study and research in physics at the doctoral degree level and
compile into a written report.

Wentiwus 1-48
(Thesis)

Weluszaul3goen wazBsudeadeuduineriinug

Research at the doctoral degree level and compile into a thesis.
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01420511

01420512

01420513

01420514

a P v a )
%152 37U'J‘U']VIL{‘IUSWa'JTI’]u@ﬂWﬁﬂgmﬁ

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

RinlAY uires Readauning vauingy n1sduiitnsnddounazisdm
aunsieeyiusuasilanduraniy Manduiiay msulaadeduiinda nannisuus
AU seidouiBiedaay

Curved coordinate. Tensors. Matrix algebra. Group theory. Complex integral
and residues. Differential equations and green's function, special functions, integral
transforms, variational principle, numerical methods.

N AIBUAL 3(3-0-6)
(Quantum Theory)

dydnualusuan lagmadiauameuming anuduiusaulduduey ns
wasugu faitunduluyigiiwmiuasTumuiy fddumsifaunmsian nns
wniersueiin duinszane wavlwiluuunvduiindad nsudasdnduazing ngwi
YelUUALT LAY N TV "‘:'ﬁmiﬂssmmﬁhLLazwqwf}msﬂ'szﬁqLﬁmﬁu

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.

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

auransuazaumInsindouiivesinquisnis nouiduivsnwiiaely
namansranaan aunisuedadurenisiedoudl msuUaswuutd o wiuedasiu-
nd namansliidadu aunmsainsuduazuelasuvessruudeiiisanazauy
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- linear mechanics. Introduction
to the Lagrangian and Hamiltonian formulations for continuous systems and

fields.

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

JTuanlaznguesguunanians n1susegndlinguesguvnannans
Usingmsainsvuds namansadfuuunaiadn oewendawvuiatyd® seswou
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Wanuulygd esssuidanuuumdygi namansadfuuumeuny ssuunesil-f
wsn seuvlua-lealmi Heandunisudeau wuudtasdlods

Quantities and laws of thermodynamics, application of
thermodynamics, transport phenomena, Classical statistical mechanics,
microcanonical ensemble, canonical ensemble, grand canonical ensemble,
gquantum statistical mechanics, fermi-dirac systems, bose-einstein system,
partition function, ising model.

01420515  waranslnimanadn 3(3-0-6)
(Classical Electrodynamics)
aumsuundaduazngmsoying Aduusindnluihuasnisnszateniu vie
thadu nsud nsnseds Jyvusudnlnihlunguiduivsnmitie warnandves
punmAduimSuarauuulmanivi mswiisdlnseynieiiuseq
Maxwell's equations and conservation laws. Electromagnetic waves
and wave propagation. Waveguides. Radiation. Scattering. Electromagnetic
problems in special theory of relativity. Dynamics of relativistic particles and
electromagnetic fields. Radiation by moving charges.

4. asAUsEneufiafuYszauntsainaauy (Msiiney wioaviafnw) (&)
4.1 waawsn1siseugrasUsraunisaininawn (Mstnnuvieaniafinw)
laidl
4.2 9391987
[Ethy
4.3 MIYAnaILarAs ey
Taid]

5. UBAMMUANYINUNITNIIATIUKTDIUINY (§151)
5.1 AMesurelaege

dandewihniduluideiifedesiuidndiluineninus meldnisguavesanenssunis

ca & Y w a

Uszdsniian lawannsofiesidoniiinerdnusiiieadasivanivnisiuiandlunduisided qa
Inen el TVIneT wonwmans sugeans dnainen Slussynduazlolelny Ingrdans
Awanden Innmansiufion Tagmaniuarininermanssu q Aierdes naruidelhinaue
Augluuutarssezatifmuslutotefuuminerdoineasaans dadren1sinuisydy
Undinfinwivesiufinine1dy uninendeinuasenans

5.2 HadWSNsISeug

NadnsMIGuvesATuR LT stuRNANA DAY Twug

5.2.1 938555 (Ethics)

o e =5 J LS =
(1) UARAWITOUAAIDDNENANNTDARNINIITING
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(2) HEnannsouanseeniinisiATnngseilouiasAtousufnuuesdeny
WAYITTHIUTIUIYINITUTOITTN
5.2.2 A (Knowledge)

(1) Danenunsoadrownda nqud vieaszaruilmitiilugnisudtigm

wuvpsATdadufivensulumaien

2) famanunsodsamsideluuuldluniunduls

(3) danflaudivinluanmnsaimsRsuawndnnisuansite

5.2.3 vinwe (Skills)

(1) fAnausoiwnsnuideuasiauenseuinanluaeiiifietes
stdinsugralunsadneasse

(2) fAnaunsaliinsesdlolummiidluauivuielildnadnsigniies

(3) ansadueniuasysanmseranuiiEdnnsieindnieiaun

pedALg v
(4) DAmanusadeasesirnuifuypraiivainvangléd
(5) fEnanansoldinaluledasaumalunsuasuarUssnateyaifionts
iiausle
5.2.4. dnwryAna (Character)

(1) BAnuanivenfamuejaiy file aunsaufiRouilduueumnedas
ANSURRYeU ad1eass uarandad (IDKU) fiaenpdasiusndnualives
TanunTinenduinuaseans

(2) HAnuansoenfennsiamiedin WilEeu asenindndinunay

WIUFTIN (Social Awareness)
(3) ansndufiieRauinueld
(@) fEnanunsoususiutym wazudletymilngldnseuunsisulase
AULDY
5.3 97331980
AUUKUNISANYN
54 LN
uny 1.1 Ineniinus liteenda 48 miwehn
W 2.1 Inentinud lutesndn 48 wiiuhin
Wy 2.2 eniinus lddosndn 72 miheia
55 MISASEUNIS

1. sERUnw iU uAdaR

2. prdTRmsas iU nvkasRinnumsievesiiEn
5.6 NTUIUNISUSTIUNG

muteafuwTIedinyRsAans 1sensanuseiuliudiafinwivesiudininetdy
UNTINGRUINYRTATERS

30



o
wuInn 4

1. MTNuARINSNIEIBANUTURRYOUNAGNSNSITBUS YR IANg S

n13AANTEUIUNISTEUS

1.1 M NUERINAANSNSITEUSvIMANgAT NagVSuarIsNSUsTEY

HAANSNTSUSTERUNANgRS
(PLO)

nagnsnIsIANIsSeus

WnsUszdunanIsannig
Seus

PLO1 @131307 M UNAY
PENLUUNSEUIUMTITELRE
aisesdauiivaiuagunley
Uamuvvesdsiluidmnue]
uarsUsTEnFULRUgIY
ITYTIUNNIFING

Tgnsapumatesuuuy Ay
fnwuzvoailomansenisious
Teiun MIUTIENY Weinens
Rimwaliaus MsmunIu n1s
WU UR Tudmvesnisdnnis
BoudfasihliAnnszuaunisns
DONUUULALINUNUIILATY
aaonIuvn AnAI MG Y5y
wavasinuiindasiduguiuy
msissunuulddgmlandUgm
wavns@Aanwulugiu nsiSou
lngnsfiuminmenuosnglanig
guasNeIsELALE TN
nEUBN

-UsEliUIINNISNAZBUNS
s
-UsEIuAMNAIREINISYN
TYYBILER
-nsedleuazneulgm
Tunisiaunlududounie
wenanui

PLO2 @unsnidumaganasn
Awdaiand iemalulad
WAYDRAMNTTUAIEAIULYI
vluanmznisidsuudams
pLielakb

Lﬁumsaauﬁﬁﬁauawwn
u,mqmmm?ﬂamau‘iwéﬁmm
LaznI@AnEI9nuTLA Sy
NDUNLNE LT INeINTRLAWUN A
3 sfednuiganluaniud
Poilunazusnanuiiuazsautiy
Jan1sissunuveiusiengudls
wdnnsuasnquia 4 dWeldian
aadlafideu

NsEaUInANEINNSO Y
msAnunledgymanudsiu
Fumaulumdnnsnisise
MEIMemaEnsiarusaiuy
AVINAIMENNSYINIYBYDS
Hadn

PLO3 @ u130A0ATTUAY
67899ABIAANUFWIAANIY
Rand soudawauideun
yanafdfugiunaiug
wanvangluszduaina

Snaniiadalenalyias
thiauedeyanuiiddivnsils
PnmsiEmaluladiunisduau
iothiausuasuanin LAy
SfuypnavoimeInsiiunli
AN TINddnaU ARl
unaweraymAfelunul sy
Ll

A0UTRAUAINTOVDIUAR
Tunsundeyy 1wunis
BOUNLULIAAYRINTS
whleywn wasidnag
wilgymlaamsussend
AVINFALMANNTTNN
FINITWANITITEN
AnenmansTiieus
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HadwsMsSeuIsEAunangns
(PLO)

NagnsNITIANISTEUS

B sUssunanIsIanag

Soud

PLOda w15 URIUTWAY
2/ | 1 o Add
HOuUMIeViAuARNA LA1SW

Y

ngseilvunazandousuna

AULD

Jafanssun1siseunnsaouiil
Ufduusseninaasuiudiiou
wazglTumeiues TauiuAnly
nsundgymuazuusny
SuRavaulumsyinaus iy
sauﬁv’a‘éﬂnmmﬂuﬁﬁﬂums
afuseluuraynte wasil
seillguuuRsiniu dn1s
AoaUNsNLATUUTINTURURT
gNABINUNANANSITTUUAY
TTVTTMMarALES U AR MY
NUNDIWTNNIIVINITUDY

Usgifiuannwgiinssuuay
nsuanseanvesldnlunng
dauesisaunguludu
LSgu wavdeinmann
woAnssufuanseanlunis

FAINTIUAN 9

o =l l)al ol I
L2 ATTNUAPINEANTNITVIUUINATAWNUAG

AU 1.1 Ay WY 2.1

[
s

vUU

o/

Uveawngns

o ¢ =l < [ 1 094
HaanSNIEuUIIAAnIusassul (YLO)

HASWINTISEUSTEAUMANEnS

PLO1

PLOZ2

PLO3

YLO1.1 Unudimilaanug annandilaaganosud
Wenfiumaninaildndvmeguf] UiRuas

¢ o | i a v
nsUssyndiiterilugnisderanuide

v

v

PLO4

YLO2.1 Yaudinanunsadunseiuarysanns
pafmiTTiiounuLasilAsINT ISy
Lﬁaﬂ’wmmﬁmmﬂwﬁ fnusuiaeulu
nsYiMdsuazausonanuedlnes
saiios aunsaldinalulafansaumaions
Uldue 51890 dusunagineninuslineens
WAy

YLO3.1 YudinanunsoysaInIsesfnIugn g
- € o - d o3

HANA MUK ULALYIlASINITITEINDAT 19DA
A lvdtlugnisuilymuuueddsuds
\udgeuiuluaneinls Sasserussu
ANMSHALININ aansavieusiniuyaes
- & <) v o { v
auliuazanmnsadudinguls
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WKU 2.2
WadwsnsTEusNA AV Tusastul (YLO)

HAGNSNITITUUTEAUNANERS

PLO1

PLOZ2

PLO3

PLO4

YLO1L.1 Taudimilanug anutilaog edosu
d o a aa
Neafunguneidnd

v

v

YLO2.1 Tnudimanansadunanerinasysannis
val { ° av

peRANuNETio N suNLLaEYIlATINTIY

RN e Y

v

v

YLO3.1 Yeudnflmusuiinveulunisviiive
waranusoRaLawesiiagwailos
anunsoldimeluladansaumeiionisinaus
$1897U dunwiiasineriinusiaegie
WLNTEY

YLO4.1 UaufimansunsnysodInIsodfnNgvnag
Hand Meununasvinlasinsifuifieasned
il lugmsuidgvuuuesdsuds
Duiivausuluanvdvnlé

YLO5.1 UnudinilassenussalvInisuas

a = ° i ) - o
FWIYN mminwmusmﬂuqﬁﬂaaulmas
annsoduiiangule

2. MsRAAaNSTEUS luudazA
2.1 23955 (Ethics)
2.1.1 wadwsnsiseumuIsesTIY

(1) f&nanusolanieanierudedndniivInig

(2) Gananusonanteantanisimsnngsuilaunaselousufinuyeidny uay

ATIIVTTAANINITATOIN TN
2.1.2 NagNSNISIANITITEUTIULTESTIN
o19sdgapuRsuluuuupdenflvuiddn e1a1sdasuluudazivisio

NeEILADAUNINANSTTULAYaSuss I oM WulinsEreBnasuAinsla
gnAssasumuTtaiiauedeyaraunivnisivgndes Tusswinamsfine
vusliiiimusssuesdng Weumsugnilslitantdsuidouie fanuiuiingou
wazuanseaniientnimswngsrlovuarArflondufionetesfnsiieseagenddnm
Jeflfanssufideninunguinliddninirfivesmadufihnguuazasily
andnngu Taudduaiilvifiemndedndiossoussalunisvinuide

2.1.3 BmsUssliunansiieuiinuatesssy

(1) Yssdiulagonnnsdannmsdanangfinssuvesddn




(2) Yssiduainnisasseinavesdaslunisididuiiey nisdewusuimun
ssornafildfuNoumNEuaLILAanTIY
(3) InsUsediun1snseimasalunisasy 'mmuuasmsﬁmaanwamwaaﬁéu
@) ’LﬁﬁﬁmﬂsmﬁumuLmLLazﬁ'ﬁ’Ju"ﬁguﬁau
2.2 U3 (Knowledge)
2.2.1 HanSISEUIAUAING
(1) SAnanunsoairownda nqul vieaszauilmimiilugnisudtymuuy
aarswdadufieniuluavinn
(2) fAnanusohransideluuulfluuiunduld
(3) fandanufiiluanmmsainsidsuuasmannisuaensidy
2.22 nagnsn1sIANIsITBNiIUANS
(1) Mnisaeunatezuuuy audnuvasveadomanse 16 nisussens By
Innsiiawunlinnmg msmuniu msEnUiUR wazmadanisaeudue 7
WiugFeududady wu mefeunuusuiie msFeunuuldUynndugi
msidoulasmsiuniidenios wariiauslududen
(2) msaun meudymimdnisluiesiounsdnanniidunasnanminisel
mswasuwasmadnnisuagnisidevedaniagiuuasewian
2.2.3 FnsuseidiunanisiSeuiamiaug
UssiduanuadugrisniansiSoutarnisuffvesianludusig « fie
(1) msvndeutse
(2) nsEpUNaNINAEELLAEUANBAIAEEY
(3) Usuiuansenuiitandayi
(@) Uszdumnnstiauesessluduidon
(5) Useiuamuimmihmsvinidevesiian Tnee19nssiiuinm
(6) msfldrusanluniseiuseuaznaudgmlunisiaruilududouviousn
Ao
2.3 vinwy (Skills)
2.3.1 WAdWSNISITEUFAUYInwY
(1) fAnanunsaimnseniddouasiausnseuuurdslumuiniiiedesesned
s alunieadassa
(2) fAmenunsalfiedoadielumsyinidelumuninielildnadnsfignies
(3) ansodunsziarysannisesdmiiidvineviolninieiauasd
ANV
(@) fAnenunsndeansosdmudiuynnaiivatnuanglé
(5) fananusaltinellabansaumelumsuaiomuasUszanadeyaitens
nauald
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2.3.2 nagnsn1sinnnsiseuiiuyinwey
(1) nsdalidiseiniaduadiinisvaunfnvemanniygyr WeEnae
AATIH
(2) nsaeuwvuiiuiFeuwluddy lnalalenalifinnseiiussuaniaiiy
ﬁmLﬁumn'ﬁuuawmamummﬁﬂfymmﬁiwéﬂcymuasnszﬁﬁnm
(3) Fanuriieadostussdauiln eodalenalvtaninausteyaninug
Bivinaiitdannsliimaluladlunisdufuiediavouasiansaany
Anuusmfivypeavidoinensiiurlvemng
2.3.3 WnnsussidiunansiSeuiamvine
(1) sondeaeuiiinauannsavesianlunisui e WumsesuisuuAnues
msuidgm waginsuidgmilaenisusseninnuimanannisnisivinis
LAz SITeNeIneImansiFeus
(2) msUsziiuanmseAunelutudsuniesesuannsdng
(3) fimsaouuinuan e tnrmluninsiuuarluunaseien
2.4 dnwairyAna (Character)
2.4.1 waawsnsTeuiiudnyuzyAaa
(1) fanuansooniemiuseiu fla amnsoufiRnuilsfuneunnedea
fURlawou ad1sassd wazansind (IDKU) idenndesfudndnualosiiie
WNINEIFNYASANERS
(2) danuanseoniienisidnngun I3lGow asvminimndinuuas Sausssy
(Social Awareness)
(3) anusavhausiuyanadukasSeudiioRaaue s
(4) fananusaneaiulym uarudlalgmilaeldnseuiunmsideldmenuie
2.4.2 nagnsN1sIANITRBUTAUANYaITYARS
(1) 1¥msaeunvunguimile Fsdaauuztng niin1 unumaTuSuRRYeUTES
wiazAulumMsToussiv
(2) upUMINEMIINNULUUNGuYDY Tiaduvsuisuandnngy uagfum
wiiilungs
(3) wunsaeufinseduliiianAniinszinnnsdfinuuasSouifeauies
2.4.3 BnsUssdlunamseuiiudnvasyens
(1) Usedluanmginssuuasnisuanieenvesianlumsiniauesenungslusu
Bou werdunnanwginssuiuanseanlunissiufenssuri q wazaa
asuthudaaunssaifiuvosdoyadils
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3. A1TNUEAINITNTEANEAIUTURATDUNAANSNISITEUSIINANgAsgI1eTYn (Curriculum

Mapping)

3.1 MINUEAINATHSNSITBUS v mANgAsuaTNAANSNSISBUSALAN
@ mnuuinYeUEn

O anusutnreuses

a

12}

]

nadwsnaiiouisraunangas (PLO)

1. 385TTU

3. Yinwe

4. AnwnEyAAa

1

2

3

5 1 2

3

PLOT @1u190 0N ULAY
aamm‘ummums’ﬁf&nﬁaas"’m
asAr i Ivaluasuilutaym
wuvasATwluBmguiuagns
Uisqﬂﬁwﬁugm FIELUTIN
N3UINTS

PLOZ aunsniderotanasd
pimefiand iewelulad
WA¥AAMNTIUMIEAILYIYIY
TuanrmsAsuuUams
NS

PLO3 anunsodeansuasangnen
BaAANAANREAN
sufwaniidounynnaiitiy
guansuanvatelusedu
ana

PLO4 gnansauuReusiuiu
HaueimuARNA 1NN
ngsviuuasantousufang
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3.2 A1519UARINTITNTZIEAMUTURAYBUNARWSNITITBUFIINUANGATE 518741

(Curriculum Mapping)

@ AusSuRRwaUYEn

O musuiinvouses

waawsmsGeud | 1. a3wsTn 2. A 3. inwe 4. AnvsyAAa
sefen FEAUNANgAS
(PLO) 1 2 1 2zl | L)% |&ls]A 2 3 4
FrnanUediu
01420511 1 O ® [ ] O|]0|O0O|OC|@®@ | O |0 | @ [ ] O O
01420512 1 @) ® [ ] O|O0O|O0O|C|@®@|O| 0O | @ e O @]
01420513 1 @] ® ® O |O|O0O|C|@®|O|OC| @ | @® @] O
01420514 1 O| e | e |O0O|O|O|O|@®@|O|O|@®@| ®| O| O
01420515 1 o ® (@@ ([ O|O|O|OC|@®@|O|O|@®@| ®| O] ©
Feniden

01420611 1 @] ® ® O|0|0|C|@®@|O|0O | @ [ ] O @]
01420621 12 o| e |e|o|lo|loc|lo|e|lo|Oo|e|®@]| O] O
01420622 1,2 O ] ® O |0O|O|OC|@®@|O|0OC|@®@ ]| @ (@) @)
01420623 12 O ] ® O |O0O|O|OC|@®|O|OC|@®@ | ® O o)
01420624 12 O ® ® O | 0O|0C|OC|@®@|O|O| @ | ® o, 0
01420625 1,2,5,4 [} oO|le|Oo|e|®e|O0O|e|l®@|OC|O| @ | O o
01420631 12 ) ® ® (O | C|le|®@ @ OO @@ @] ]
01420632 12 @] ® ®¢ O|(OC|e®| @ | ® O | O|@® | @ O ]
01420661 1,2 o °® ® (O|C| @e|®@ | @ O|0C| @ | @ @) 0
01420671 12 | e |®e@|O0O|OC| @ @ /@ O|0C|@®@|@®| O | O
01420681 1.2 o ® ® OO0 | @®@| @ @ O|0OC| @ ]| @ o @)
01420682 1,2 o ® e [ O|OC|e®@|@®@|® OO | ® | ® | O O
01420683 12 O [ ] ® O |C|@®|® | @®@|O|0C|@® | @ (@] @]
01420684 1,2 O © ® O |(O|e®e|e® @ O|OC|@®@ | @ O 0
01420691 1,2,34 O| e | ®@e|O0O|O| @ @e|@®@|O|0C|®| ®]| O | O
01420692 1,234 O s ® | O|OC|® | ®|@®@|O0O|OC|@®| @® | O o)
01420696 1,2,3 o] ® ® | O|OC|le®e| @ ®@|0O|OC|@®| ® | O o}
01420697 1,234 ® ® ® | o o o o 0o & | 0o o o @
01420698 1,234 &} 0] ® & | O|@®@|C| e |® | O e | @ @] O
01420699 1,234 ® ® ® (©® o o (o o o | o o o ® @
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4.1 91138UsEImanans

4. ¥9 - WINENA AUVLILAZAMIAIVEI11TE

"ﬁa - ‘iJ"Iﬂ.IEH]ﬂ NAIUNIITING N1ITUE DU
AMUNINITVINTG Uagiu MaNgns
ANl @113 Ufuugs
Foaanvu U w.a. fidude
ﬂ'ﬁﬁﬂtﬂ mmﬁl,%immmu
wglsfng 1donyns MUY 01420681 | 01420681
SD4PNANTINGE 1. Nanocomposite of fullerenes and natural 01420682 | 01420682
.U, (W&nd) \feshtiondusiu 1 | rubbers: Martini force field molecular dynamics 01420684 | 01420684
UMINeNauLving, 2546 simulations, 2564 01420696 | 01420696
Us.. (Wand) 2. Current challenges in thermodynamic aspects 01420698 | 01420698
UNNINYIRBNTARR, 2550 of rubber foam, 2564 01420699 | 01420699
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7. A195U5I87UT (Course Description)
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Advanced physics knowledge of quantum technologies, nuclear, renewable energy, astronomy, space
technology, materials science, sensors, nanotechnology, computer simulation, intelligent system, metaverse
for applications in smart electronics industry, space industry, medical hub, food and agricultural Industry.
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High-speed optical medulzators and photodetectors for photonic integrated circuits. Nonlinear optics
in waveguide devices. On-chip light sources. Mid-infrared photonic circuits. Photonic crystal waveguide.
Waveguide enhanced photovoltaics. Heterogeneous photonic integrated circuits. Photonic integrated circuits
for related research.
8. 919136Kdau

a o P )

TeasBuanuRUsINglumund 4 e 4.1

o v a o a = 5
9. UWHUMLEAINTISNTEANBAMUTURAYDUIATTIUNANITITIUSIMNUENGASET 18391 (Curriculum Mapping)

1']EJﬁBLEJEJﬂW11m°U‘S’Lﬂ§]'lUMN1(‘WI 499 3.1



1.0, 2-2

o =
RUULEUEYUTUU 9518737
of s =
sERUUMAAANE
= = 4 L= g
MAdEnd ausInenddand
Funuminein (@uussee-gu Ui iins-auAnydenuias)
1. a3 01420611 3(3-0-6)
oivinwiing BhuRnsanAl
ad a 1
UIYINTEIDING Path Integral Methods
a o ) a v oo oa v &
2. wivimveuFuugeegluviinivssauiudinAne Al
) Avenluvdngss Uivyquitudin anunduiand
( ) 3vuendsdy
(v) Fvueniden
() ANUEMTEMTUNANGRT. s BV Ve
AoaFeuwnen 1l
L4 - v o 1al
dosdpundoudu il
v adw e a o -l - P~
Tuhdavisneivn Fuil 14 1fou TwrAn WA, 2566
FanuszasAlun TR/ Jiud§es187 90
6.1 AMUAIATYVDITIBIYT
a4 9 v v a a ) al aa a asa a aa o & v aa ¢
Wwelianuimainnisiferfiungedneidndvessudovitduiinsanauid Jaduiiugruvesreuiuiand
adfulny Waldnsutinsidmuiazdumeunmguiifandnuuzdimzdmiumahlvssgndldmeahaudile
Usingnisaimnsiandsedupioudiusng 9
v ¢da & v oa
6.2 nadwsnintuiuiian

- <l
UM
. al
UM

o L -

naawsiinvuiull HAdWSN5TeuvawMaAngas (PLOs)
15 - asa a -l ¢ - ' € I a
1 annsadilauufAnvediSBuliinsnmuitvedined PLO3 anunsadoasuayinunensifnuiuufnm
¢ o aa € = aw ' e v
wuulunamansaus Wand swfwanuisouniyananidnuguaug
wannvanglusedivanna
2 ANINOTUILAUNTAUSN LoAUVING wavanTn PLO3 anunsodeansuazaingnenomanuiuuiAnmi
al I3 v aa o -t - e ' A P
Jeulngduunlnezuwnsuld #and sufwanuidounyprafidtugiuaiiug
wanvanglusyiivaina

3 annsodsegnasefeuisduiiinsmnuitiuarileddy | PLOZ ansnifurosonesfninuimaiidnd e

YaenIudmiussuuna ey ale walulaBuazgramnssumeanuvimivluaniens
= -

wWasuwamNyIng

4 amnsaTiazefivneisunngmsalmei@nd | PLO3 ansafieasuazdnevenssiminuuafan
Y oo & ¢ o - aa ¢ am € -t a ' ol v
sTRUMBUANAN q vuilugiuesimminqulmeiidnd | Wand saufiswanuideunyananiiugiung

90958100 duRiinsanuia warnvansluseivaina




7. MeTuisunsuuugeseiv

TV LAY TWIVTUUS AefiwAsunag
01420611 FFBuAinIMeNLAd 3(3-0-6) 01420611 3FBuftnsmmuid 3(3-0-6)
Path Integral Methods Path Integral Methods
Jrriidasiiounnou 1 Jiresdounnou Tail
Jrfideaiuniouty 1l isonioundauiu i
AaSunasedn (Course Description) finaSunes1e3en (Course Description) - Uudgedn
wwrdnaSdudiinsnmuitvesinuduuyly wurAnveiidufiinsanuifvesinedunuly | efuvwesedin

namansAIRNRY I5N155UNIY Faundendaendueiin n1s
al al fa & w a P

wisuiuuuustuatluueiduiinga arunediueiuarne

fediouunafiawuy namansatinuasiSnisudsiu

Concept of Feyman path integral method in
guantum mechanics. Perturbation method. Harmonic
oscillators. Brownian movement and Wiener integral.
Polymer chains and polymer entanglements. Statistical
mechanics and variation method.
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Concept of Feyman path integral method in
quantum mechanics. Harmonic oscillators. Perturbation
method. Propagator of Klein and Gordon equation Dirac
equation. S-Matrix. Feynman Diagrams. Many-Body
Green’s Function. Matsubara Green's function.
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Survey of nanotechnology. Nanolithography.
Synthesis and characterization. Physical properties of
nanocrystals and quantum dots. Nanoelectronics
devices. Nanomagnetic materials. Carbon nanctubes.
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Quantum theory of nanomaterials. Synthesis
Optical  properties  of
nanomaterials, Electrical and transport properties.

and  characterization.

Nanoelectronic devices. Nanomaterials and interesting
applications in nanotechnology.
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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.
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Quantized radiation field. Interaction of
quantized field with atoms. Photon optics. Generation
and amplification of light. Resonance fluorescence
and light scattering. Nonlinear quantum optics. Fokker-
Planck equations and stochastic differential equations.
Quantum computation and guantum information.
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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.
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Advanced research physics and preparation of
research proposal. Research design methodology for
laboratory and applied research. Advanced gqualitative
data analysis. Article writing, group discussion, paper
preparation for presentation and publication.
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1. Nisoh, N., V. Jarerattanachat, M. Karttunen and J. Wong-ekkabut. 2022. M 1
Fullerenes’ Interactions with Plasma Membranes: Insight from the MD
Simulations. Biomolecules 12(5): DOI. 10.3390/biom12050639: 12 Pages.
(Scopus)
2. Suethao, S., W. Ponleoa, S. Phongphanphanee, J. Wong-Ekkabut and W. M 1
Smitthipong. 2021. Current challenges in thermodynamic aspects of rubber
foam. Scientific Reports 11(1): DOI. 10.1038/541598-021-85638-z: 12 Pages.
(Scopus)
3. Kitjanon, J., W. Khuntawee, S. Phongphanphanee, T. Sutthibutpong, N. M 1

Chattham, M. Karttunen and J. Wong-ekkabut. 2021. Nanocomposite of
fullerenes and natural rubbers: Martini force field molecular dynamics
simulations. Polymers 13(22): DOl 10.3390/polym13224044: 13 Pages.
(Scopus) )

3. NANUMSITINS ludnwurdy
gl

4. naAvinssulddeny
Tud




Uiiill"l‘l.gﬂiﬂﬂdﬁﬁﬂﬂ’]ﬁ‘ﬂ"lﬂ’]i

M e191sdfFuinveundngms
Dloranstiffaeu L] enansdiien
d o

Yo - uwana 3A.05.99718 29AYEY

duSansanwseaudSaaien U wa. 2554

M enansdusedmangns

[%)

Noses for Fermented Foods and Beverages Applications. Fermentation 8(7):
DOI. 10.3390/fermentation8070302: 24 Pages. (Scopus)

TEAUAMNN
UTIYNTN AU Ftdmidn
(Wiszy A-U)
1. NanuusmsaBuuE e Mg milvdoviaunanuivinis
1aif]
2. naidy
1. Saengsonachai, A, Y. Seekaew, P. Traiwatcharanon and C. Wongchoosuk. M 1
2022. Dual functions of alternating current electroluminescent device for
light emission and humidity detection. Nanotechnology 33(40): DOI.
10.1088/1361-6528/ac7cf5: 9 Pages. (Scopus)
2. Seekaew, Y., N, Tammanoon, A. Tuantranont, T. Lomas, A. Wisitsoraat, M 1
and C. Wongchoosuk. 2022. Conversion of Carbon Dioxide into Chemical
Vapor Deposited Graphene with Controllable Number of Layers via Hydrogen
Plasma Pre-Treatment. Membranes 12(8): DOL. 10.3390/membranes12080
796: 11 Pages. (Scopus)
3. Seesaard, T. and C. Wongchoosuk. 2022. Recent Progress in Electronic M 1

a Y P
3. wadumaannsludnuusdu
laidl

4. wasndivnssulidsay
il




UTTUUNTURAIIUNIIYING

L] ennsdf§ulnvouvangns M enansduszdmangns
[ en9r3daou [ enansdiien
¥o - wwana 5A.A5.988% (NADIT3LY

dusansAnwseauuSeenen U we. 2551

2020. Multiarmed spiral waves generated by periodic stimuli in excitable
systems. Journal of Physics: Conference Series 1593: 012034: DOl
10.1088/1742-6596/1593/1/012034: 5 Pages. (Scopus)

SEAUAMNIN
UIITUYNTY WA Aviwiin
(Wiszy A-U)
1. HAMWUAIVIBLTEULSEY F1s1 wlvdevTouneuivins
1idl
2. Wasy
1. Khaothong, K., V. Chanchang, J. Kanchanawarin, M. Sutthiopad and C. M 1
Luengviriya. 2022. Dynamics of spiral waves and bubble formation in a closed
chemical system of thin photosensitive excitable media. Journal of Physics:
Conference Series 2145(1): 012025: DOI. 10.1088/1742-6596/2145/1/012025.
4 Pages. (Scopus)
2. Kijamnajsuk, P., P. Wungmool and C. Luengviriya. 2022. Improvement of M 1
simulated nuclear quadrupole resonance signals from explosive detection
via a Red-Pitaya board. Journal of Physics: Conference Series 2145(1):
012064: DOI. 10.1088/1742-6596/2145/1/012064. 4 Pages. (Scopus)
3. Luengviriya, J., M. Sutthiopad, J. Kanchanawarin and C. Luengviriya. M 1

3. HANUMATINSIUdnwuL DU
Taifl

4. warArnissulddeny
Taifl




Usszumﬂ‘smamumﬁmms

M eransdffuiavoundngns M o919158Usedmdngns
¢ v € a
[ en9n98aeu L] ennstiuey
%o - wana HA.AS. DIFNT ANTUAN

dndansanwiszdudinyeyuen U w.e. 2547

UITYNIY

TEAUAMNN
WEITU
(Wiszy A-U)

AN

1. Nanuusvsasuses it wildaviounaudvinig
Taid]

2. HaWAY

1. Jaturaphagorn, P., P. Chaisakul, N. Chattham and P. Limsuwan. 2022.
Investigation on optical integration between LED Mid-IR light sources and Si-
based waveguides for sensing applications. Journal of Physics: Conference
Series 2145(1): 012056: DOl 10.1088/1742-6596/2145/1/012056: 4 Pages.
(Scopus)

2. Laeim, H., C. Schlickriede, P.Chaisakul, N. Chattham, H. Panitchakan, K.
Siangchaew, T. Zentgraf and A. Pattanaporkratana. 2022. Design and
investigation of a metalens for efficiency enhancement of laser-waveguide
coupling in a limited space system. Proceedings of SPIE - The International
Society for Optical Engineering 12195: DOI. 10.1117/12.2629789: 16 Pages.
(Scopus)

3. Wongkanya, R., S. Asamo, D. Dechtrirat, J. Sudchanham, N. Srisamran, C.
Sriprachuabwong, A. Tuantranont, N. Chattham, S. Hannongbua and P.
Prajongtat. 2022. Enhancing the Stability and Performance of Two-
Dimensional Perovskite Solar Cells via Double-Step Homogeneous Precursor
Mixing. ACS Applied Energy Materials 5(10): DOI. 10.1021/acsaem.2c02061:
pp. 12415-12426. (Scopus)

3. HATUNIITINT AN WL DY
1

4. mannsiulddey
Taifl




Us'scu'ngﬂ'mwamumﬁ'n'xmﬁ

L1 enansddfulinveunangns M ornsduszdmangms
€ 8/ ¢ a
L1 enansdfaeu [ 1ansdiem
%o - wwana sA.asUwnis gavalay

duSanisanunseaudigaien U w.e. 2553

induced by zero Chern numbers in multiple-topological barriers silicone
junction. Physica E: Low-dimensional Systems and Nanostructures 114:
113584: DOI. 10.1016/).physe.2019.113584: 26 Pages. (Scopus)

TEAURAMAIN
UTTAYNTY WBI At
(wiszy A-U)
1. NANUUSINIDEEULEEY 191 wilddavTounanuinns
1aidl
2. HAWIAY
1. Nualpijit, P. and B. Soodchomshom. 2022. Enhanced Faraday rotation M 1
and control of pure spin-valley optical conductivity by topological phase in
silicene. Physica E: Low-Dimensional Systems and Nanostructures 137:
115011: DOL. 10.1016/j.physe.2021.115011: 8 Pages. (Scopus)
2. Jongchotinon, R. and B. Soodchomshom. 2020. Nearly pure spin-valley M 1
sideband tunneling in silicene: Effect of interplay of time periodic potential
barrier and spin-valley-dependent Dirac mass. Physica E: Low-dimensional
Systems and Nanostructures 118 113950: DOl 10.1016/j.physe.2020.
113950: 23 Pages. (Scopus)
3. Prarokijjak, W. and B. Soodchomshom. 2019. Pseudo Klein tunneling M 1

a o a
3. HAUMIDTINIS IuANwuE DY
uf

4. uanirInssulddeny
Taid]




Ui‘iiu’]‘l{ﬂiﬂﬁﬁﬂ’mﬂ’lﬁ‘mﬂ'ﬁ

L1 enesdgSuiinwoundngas I 9197158Uszdmangms
¢ 3/ ¢ a
L] enansdiaou [ enansdfan
%0 - uwana sA.as.URYY deana

dsamsfinerseauuigaen U we. 2555

SEAUAMATN
USIUYNTY WA A
(Wiszy A-U)
1. nanuusmzaiEeuFes fs wideniounauivinis
s
2. Wiy
1. Srikam, S., W. Traiwattanapeng, P. Limsuwan and P. Chaisakul. 2022. An M 1
FDTD Investigation of Compact and Low-Voltage Waveguide-integrated
Plasmonic Ge/SiGe Multiple Quantum Wells Photodetectors. IEEE Photonics
Journal 14(5): 6650207: DOI. 10.1109/JPHOT.2022.3202882: 7 Pages. (Scopus)
2. Jaturaphagorn, P., P. Chaisakul, N. Chattham and P. Limsuwan. 2022. M i)
Investigation on optical integration between LED Mid-IR light sources and Si-
based waveguides for sensing applications. Journal of Physics: Conference
Series 2145(1): 012056: DOI. 10.1088/1742-6596/2145/1/012056: 4 Pages.
(Scopus)
3. Laeim, H., C. Schlickriede, P.Chaisakul, N. Chattham, H. Panitchakan, K. N 1

Siangchaew, T. Zentgraf and A. Pattanaporkratana. 2022. Design and
investigation of a metalens for efficiency enhancement of laser-waveguide
coupling in a limited space system. Proceedings of SPIE - The International
Society for Optical Engineering 12195: DOI. 10.1117/12.2629789: 16 Pages.
(Scopus)

3. HAIIUMIIT NS IUAN YD Y
laidl

4. wasinnsiulddeay
Taid]




U'ﬁ'immnmwamumﬁmms

L] envnsdfsuninweundnans M eransduszimangns
L ’d € =
[ enansédffeou L] enansdimm
%o - wwana FA.AT.NIANT JuUNTAY

dusanisAnwnseaudiggen U w.a. 2550

UTIYNTN

TEAUAMAN
HENY
(Wiszy A-U)

£
AIvLn

1. NAaULASaIEBUS Be A1s1 wilsBavSaunAnudvinis
aid]

2. Hanuie

1. Klinbumrung, A., P. Kidkhunthed, P. Jantaratana, R. Yimnirun, and A.
Prasatkhetragarn. 2022. Crystal structure and magnetoelectric properties of
CrFeO3-doped BaZr0.1Ti0.903 multiferroic ceramics. Radiation Physics and
Chemistry 199: 110344: DOI. 10.1016/j.radphyschem.2022.110344: 6 Pages.
(Scopus)

2. Sirisathitkul, C., P. Sukonrat, P.Jantaratana and T. Charoensuk. 2022.
Effects of Annealing Temperature and Compasition on Magnetic Properties
of Manganese-Bismuth Homogenized in Tube Furnace. Iranian Journal of
Materials Science and Engineering 19(3): DOI. 10.22068/ijmse.2675: 6 Pages.
(Scopus)

3. Munpollasri, S, Y. Pooc-arporn, W. Donphai, J. Sirijaraensre, W.
Sangthong, S. Kiatphuengporn, P. Jantaratana, T. Witoon and M.
Chareonpanich. 2022. How magnetic field affects catalytic CO2
hydrogenation over Fe-Cu/MCM-41: In situ active metal phase—reactivity
observation during activetion and reaction. Chemical Engineering Journal
441: 135652: DOI. 10.1016/).cej.2022.135952: pp. 866-875. (Scopus)

3. wanuTnNsludnwueduy
Lidl

4. waivinssulddeny
aid]




Usimqﬂmwamumﬁ‘mms

[ enansdfSufinvouvdnagns M o19158uszimangms
€ € a
[ enansdfaou [] oransdfiey
- a o ¢ ' g
%0 - uwana WA.As 3T wddaine

ddansfinwseaudigguen U w.e. 2548

FEAUAATN
UITYNTY AU Avdwiin
(Wiszy A-U)
1. naduusvsasuudes f1s wldoviounanuinnis
aifl
2. Hanuivy
1. Tipkanon, N., N., Monarumit, T. Lhuaamporn and W. Wongkokua. 2022. M il
Color measurement of yellow sapphire by UV-Vis reflectance spectroscopy.
Journal of Physics: Conference Series 2145(1): 012062: DOI. 10.1088/1742-
6596/2145/1/012062: 4 Pages. (Scopus)
2. Ketthong, K., S. Pulpirom, L. Rianthakool, K. Prasanai, C. Na Takuathune, M 1
S. Chomkokard, N. Jinuntuya and W. Wongkokua. 2022. Simulation of wave
propagation using graph-theoretical algorithm. Journal of Physics:
Conference Series 2145(1): 012065: DOI. 10.1088/1742-6596/2145/1/012065:
5 Pages. (Scopus)
3. Salyacheewin, C, N. Monarumit and W. Wongkokua. 2022. Luster M 1

measurement of pearl by UV-Vis reflectance spectroscopy. Journal of
Physics: Conference Series 2145(1): 012063: DOl 10.1088/1742-
6596/2145/1/012063: 4 Pages. (Scopus)

- o A
3. NaNUMIINSUANwurdY
143l

4. wardvinissulddeny
aidl




USTUYNTURANUMTIYINTG

2139 T URAYEUNNgNS M o1rséiusedmdngns
¢ v LY
[ eransdiaeu L] enanseie
%o - wang HA.AS. WY WadY

dusansfAinwseauuiosynen U w.e. 2551

Electromagnetic description of the interaction between talcum and the
rough surface of a composite material. Journal of Electrostatics 115: 103639:
DOI. 10.1016/j.elstat.2021.103639: 7 Pages. (Scopus)

TEAUATIAN
UTSYNSTY AU At
(Wisey A) |
1. NAITUUAIVTDITHUITEY 0 mlsdavSounanuiving
1aid]
2. NAWIRY
1. Artchuea, T, A. Srikhaow, C. Sriprachuabwong, A. Tuantranont, |.-M. Tang M 1
and W. Pon-On. 2022. Copper Zinc Sulfide (CuZnS) Quantum Dot-Decorated
(NiCo)-S/Conductive Carbon Matrix as the Cathode for Li-S Batteries.
Nanomaterials 12(14): 2403: DOI. 10.3390/nano12142403: 17 Pages. (Scopus)
2. Noymak, S., C. Poochai, A. Tuantranont, [.-M. Tang and W. Pon-On. 2022. M 1
Metal sulfide (Cu-Mn-S) loaded-gel like carbon matrix as the electrode
material for coin cell supercapacitors. Materials Today: Proceedings
65: DOI. 10.1016/j.matpr.2022.05.358: pp. 2369-2375. (Scopus)
3. Summueang, C., W. Pon-On, L. Supadee and S. Boonchui. 2022. M 1

3, NAMTUMIIVIN TSN waE DU
gl

4. parnAivin1ssulddeny
g




UTSYNTUNANIUNIITING

O srséffSuninveundngns M enansduszsmangns
[J en9156ffaou L] eranstiuen
o - Wwana 5A.A%.A3N100aUN Mol

=

duonsanwszaulSugyen U we. 2552

o

TEAUAMAIN
UTTYNIY HAUY At
(vszy A-U)
1. A UUAMIDSEUSBe fs1 wilddendeunaudvinis
ifl
2. NauIivY
1. Nitnavare, R., J. Bhattacharya, S. Thongmee and S. Ghosh. 2020. M 1
Photosynthetic  microbes in  nanobiotechnology:  Applications  and
perspectives. Science of the Total Environment 841: 156457:. DOI.
10.1016/]j.scitotenv.2022.156457: 26 Pages (Scopus)
2. Gami, B., K. Bloch, S.M. Mohammed, S. Karmakar, S. Shukla, A. Asok, S. M 1
Thongmee and S. Ghosh. 2022. Leucophyllum frutescens mediated synthesis
of silver and gold nancparticles for catalytic dye degradation. Frontiers in
Chemistry 10: 932416: DOI. 10.3389/fchem.2022.932416: 14 Pages. (Scopus)
3. Ghosh, S, T. Bhagwat, R. Kitture, S. Thongmeeand T.J. Webster. 2022. M 1

Synthesis of Graphene-Hydroxyapatite Nanocomposites for Potential Use in
Bone Tissue Engineering. Journal of Visualized Experiments 2022(185):
€63985: DOI.: 10.3791/63985: 17 Pages. (Scopus)

- o d
3. naunsinnshudnuaydu
1]

4. warinnmssulddeny
aigl

10




Ui'ﬁm’luﬂ‘iMNﬁﬂ'}uﬂﬁ\ﬁ‘U’\ﬂ’l‘i

€ Ve a o « ° o
M enansdfSuiingeundnges M enarsduszdmdngns
€y € a
[ 191s8daeu L] eransdive
%0 - wwana 3A.05.65 yeytae

duSanisanwszaudiaaon U we. 2549

study concerning the characteristics of single and double photon emission
from bilayer graphene. Optical Materials Express 11(9): pp. 2854-2868.
(Scopus)

TEAUAMNN
UTTYNTY AU A
(visey A-V)
1. HANUUAMSBISBUISEE A9 wilsdanIaunauivnnig
33
2. wasnidy
1. Kamolsiriwat, N., T. Pianpanit, P. Pongkitiwanichakul and S. Boonchui. M 1
2022. Evaluation of alginate-cellulose used in controlled release fertilizer for
slow nutrient release and water retention. Journal of Physics: Conference
Series 2175(1): 012032: DOI. 10.1088/1742-6596/2175/1/012032: 4 Pages.
(Scopus)
2. Summueang, C., W. Pon-On, L. Supadee and S. Boonchui. 2022, M 1.
Electromagnetic description of the interaction between talcum and the
rough surface of a composite material. Journal of Electrostatics 115:
103639: DOI. 10.1016/j.elstat.2021.103639: 7 Pages. (Scopus)
3. Suntijitrungruang, O., C. Summueang and S. Boonchui. 2021. Physical M 1

3. HaNUMITINISuAN UL DY
aidl

4. sasAvnssuledany
sl

11




Uﬁm’lqﬂmwamumﬁmms

M onséifsuiinveuningns M o1aseiusedmangns
¢ € a
[1 enansdffae L] onansdiuay
%0 - uwana 3A.A5.53ANA W8N

dusamsanwiseaudiggen U we. 2541

eigenvectors of the three stages of completed COVID-19 epidemics: With an
illustration for Thailand January to May 2020. Physical Biology 18(4): 046002:
DOI. 10.1088/1478-3975/abfd26: 20 Pages. (Scopus)

TERUAMAN
UTTUIUNTY HAU At
(Wsey A-U)
1. HANUWAMTREEUITEY #1957 Milddensauveu3nInTg
Taidl
2. NI
1. Junrear, J., P. Sakunasinha and S. Chiangga. 2022. The Optimization of M 1
Metal Nitride Coupled Plasmon Waveguide Resonance Sensors Using a
Genetic Algorithm for Sensing the Thickness and Refractive Index of Diamond-
like Carbon Thin Films. Photonics 9(5): 332: DOI. 10.3390/photonics9050332:
16 Pages. (Scopus)
2. Worasawate, D., P. Sakunasinha and S. Chiangga. 2022. Automatic M 1
Classification of the Ripeness Stage of Mango Fruit Using a Machine Learning
Approach. AgriEngineering 4(1): DOI. 10.3390/agriengineering4010003: pp. 32-
47. (Scopus)
3. Frank, T.D. and S. Chiangga. 2021. SEIR order parameters and M |

- ) =
3. NAUMIITINS AN wEDY
lidl

4. nanivinssulddany
aid]

12




U‘i‘imquﬂ‘ii.lﬂﬁ\?’li.lﬂﬂ'lﬁ‘ﬂ’]ﬂ'ﬁ

o

[ enansdffSuRaveundnans

[ onanseiffaou L] 919158 fiLey

]
o/

¥ - UANA SALAS.OAMNA Yyt

duSanisanwszaudigaen U wa. 2554

M ovnsduszsmangns

[

O2molecules in LiGaO2in both Ga and Li sites and their relation to the
vacancies. Journal of Applied Physic 131(14): DOIL 10.1063/5.0085366: 8
Pages. (Scopus)

FEAUAMNIN
UITUYNTY WA Fnvimiin
(Wisvy A-U)
1. NATTUIAIUSBISHUI B4 69T milddouiaunaivinis
Taidl
2. Naduide
1. Dabsamut, K, T. Maluangnont, P. Reunchan, J. T-Thienprasert, S. M 1
Jungthawan and A. Boonchun. 2022. Electric field- and strain-induced
bandgap modulation in bilayer C2N. Applied Physics Letters 120(20): DOI.
10.1063/5.0093060: 5 Pages. (Scopus)
2. Ananchuensook, A, K. Dabsamut, T. Thanasarnsurapong, T. M 1
Maluangnont, J. T-Thienprasert, S. Jungthawan and A. Boonchun. 2022.
Towards a new packing pattern of Li adsorption in two-dimensional
pentagonal BCN. Physical Chemistry Chemical Physics 24(21): DOl
10.1039/d2cp00280a: 7 Pages. (Scopus)
3. Dabsamut, K., A. Boonchun and W.R.L. Lambrecht. 2022. N2, NO, and M 1

a w a
3. HAUMAYINTIuan UL DY
lidl

4. naanArnssuledeny
[ty

1%




USTAUUNTUHBIUNWIVINS

[ ennsefSuRnveundngns M arvansdusemdngms
0] en9nsdiffaon [] e19nseiiues
¥o - UWANa HALAT.BAYR Waulaasnun

dusansfinwnseauuSeeien U w.e. 2550

aggregation of spherical nanogolds in carbon nanotube suspension under
influence of AC electric field. Journal of Physics: Conference Series 1380(1):
DOI. 10.1088/1742-6596/1380/1/012010: 5 Pages. (Scopus)

TEAUAMNN
UIIUYNTY & At
(viszy A-V)
1. HAUUAIVTDISHUISEY 51 WiddonsounAIvINg
2. naide
1. Laeim, H., C. Schlickriede, P.Chaisakul, N. Chattham, H. Panitchakan, K. N 1
Siangchaew, T. Zentgraf and A. Pattanaporkratana. 2022, Design and
investigation of a metalens for efficiency enhancement of laser-waveguide
coupling in a limited space system. Proceedings of SPIE - The International
Society for Optical Engineering 12195: DOI. 10.1117/12.2629789: 16 Pages.
(Scopus)
2. Kiang-la, J., R. Taeudomkul, P. Prajongtat, P. Tin, A. Pattanaporkratana M 1
and N. Chattham. 2021. Anomalous Lehmann Rotation of Achiral Nematic
Liquid Crystal Droplets Trapped under Linearly Polarized Optical Tweezers.
Molecules 26(14): 4108: DOI. 410810.3390/molecules26144108: 9 Pages.
(Scopus)
3. Mungkhong, R., N. Chattham and A. Pattanaporkratana. 2019. Linear N 1

3. NAMUMNEINIT A NWREDY

4. wardvnisiulddeay

14






