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3.1.3 5987391

LAY N LuU N 1

UV IALINUIUNRUIYAR

1) A wenveay

30858164

30859164

30869264

2) Anendnus
30859364

30869464

WNU N WU N 2

8B IALINUIUNRUILAR

AW WRNITENTUNITTINGIU
Selected professions for careers
duuun 1
Seminar |
duuun 2
Seminar |l
U
YIRS 1
Thesis |
Ineinus 2
Thesis |l

1) FvnenleAu

30859164

30869264

2) A WenUIAU
30850164

30851164

30851264

30852164

dunun 1
Seminar |
dunun 2
Seminar |l
U
WnImednmansamsutiniand
Mathematical Methods for Physicists
naAansAaIEan
Classical Mechanics
e wiwantni
Electromagnetic Theory
oY AIBUGAY

Quantum Theory

36

15

IUMEAn (Ussene-UuR-Anwimenuies)

Tiunidaeia
2(1-3-2)

1(0-2-2)

1(0-2-2)

PUILAR
12(0-0-36)

24(0-0-72)

Tuunhein (Ussene-UuR-Anwimenules)

Titundaeia
1(0-2-2)

1(0-2-2)

PUIBAR

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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paMNaransLasNANALTIAn

9

Thermodynamics and Statistical Physics

laitlaenin 9

Tngdanansnetene Uil

30860264

30862264

30861364

30864164

30862364

30861464

30863164

30864264

30861564

30862464

30862564

30862664

30862764

30866164

szleuTsn1sdnaesdmsuusngniIsainenien ndues

Advanced Modeling Methods for Physical Phenomena

AAUAIER SAIDUAN

Quantum Optics

namansmesusiugs

Advanced Quantum Mechanics
w3nsflouazimpdinnsvaaes

Instrument and Experimental Techniques
wialuladiawes

Laser Technology

yquiusimdnliidugs

Advanced Electromagnetic Theories
MaAndanuzresudetugs

Advanced Solid State Physics
soUlmdiannsedngd

Optoelectronics
Wandansiadinazgunsal
Semiconductor Physics and Devices
faquludugs

Advanced Nanomaterials
nszvIumananTaguiludugs

Advanced Nanomaterials Manufacturing Processes
nsfnwdnunzanztugaosianuly
Advanced Characterization of Nanomaterials
nmMyinnazatanetiades

Nuclear Techniques and Measurement
Uﬁfmgmiaimaiawﬂy’uqq

Advanced Transport Phenomena

3(3-0-6)

NUIBAR

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

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)
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wiAlulagndaunaLy 3(3-0-6)
Renewable Energy Technology

NTRBNLUULATATINTTUUAYYINIA 3(3-0-6)
Vacuum System Design and Construction

NN99NLUULAZ AT NUINNTTUNLAILAZAIDUFY 3(3-0-6)
Design and Development of Optical and Quantum Innovations

N5 ENIUUKAZAS L IANSTUNE TR 3(3-0-6)
Design and Development of Semiconductor Innovations
HueessaatuzuazIYUUSAn 3(3-0-6)
Smart Sensors and Intelligent Systems

WdoiAwn 9 Nand 3(3-0-6)

Special Topics in Physics

4) INYINUS MUY 12 TVelnl
30869564  ANYIUNUS 12(0-0-36)
Thesis
AURNIYVDITHA IV
wuswasd 123
La% 308 WU guMINand
@usasail 6 TValanN S Unaoy
18 5 g U1
L8 6 WU U2
ausiasd 5 FURR nae dail
Y 0 weds Mandiugiu uazadaenansamiuiand
1A% 1 vwneds nafmans wimvanlwi gauvnaaans
A0UzUIveLTIAzAAY ViAuAENS
1A 2 v Wandyaluy aoudu duedes Aanduily
La% 3 WNEd Wandvosaans
19 4 yungi Sidnnselnd insesilevsildnduazmsuszand
18 5 Wueny Wandauaseans
18 6 WUYHY Handeudwindoy
18 7 w8 @ndaugnALazauuna

CRE7AL>)
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X! 8  wueda vhdeidenass auionus uazdu 1

1A% 9  wueda UFuRn1s dunun Tasenu Inendinus
6 v Suneiulumneivvesasiaiad 5

7-8

WY 64 waneda Viasresein

3.1.4 WAAIHAUNISANE

AABIUVDIUNSANY A9l

uwHun1sAnwvesldnlundngnsinemansumTuninanvividndluusdas

BRU A WUU N1

UM 1 aran1sanwdy (First Semester)

NUINIYN sWanazdesein iaenn
(Mu-UfUa-Anwdaenuiag)
UBNUIAU | 30858164 | IV 1TWANIZTEMSUNITVINU laidunmigia
Selected professions for careers
WeINUS | 30859364 | IS 1 3(0-0-9)
Thesis
594 (Total) 3
U 1 a1ansAneate (Second Semester)
NUINIY sauaziosedv wiwna
(Mu-ufUa-Anwdaenuiag)
U ONUNAU | 30859164 | duuun 1 laidunmigia
Seminar |
ednus | 30859364 | Iedwus 1 9(0-0-27)
Thesis
594 (Total) 9
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UM 2 aransanudy (First Semester)

WY sWaLazTaT83 YN igin
(naud-UFUa-Anudaenuias)
A DNUIAU | 30869264 | dunun 2 litunmigie
Seminar |l
WeTnuS | 30869464 | IneIwus 2 12(0-0-36)
Thesis
394 (Total) 12
Ui 2 nansfnwane (Second Semester)
LN sWanazdaTeIvn nigfin
(nau)-UFUa-Anudaenuia)
WeINUS | 30869464 | INeTNUS 2 12(0-0-36)
Thesis
594 (Total) 12
LNUY N BUYU N 2
U 1 aransdnwdiy (First Semester)
NN sWauazdesein enn
(naud-UFUa-Anwdaenuias)
enUIAU | 30850164 | Fn1snsatinA@nsd s utnand 3(3-0-6)
Mathematical Methods for Physicists
I nenUeAu | 30851164 | naransAanaan 3(3-0-6)
Classical Mechanics
W nenUefu| 30852164 | NguAIDUAN 3(3-0-6)
Quantum Theory
394 (Total) 9




22

Ui 1 nansfnwlane (Second Semester)
WY sWaLazTaT83 YN nagin
(naud-UFUa-Anudaenuias)

A NUIAU | 30859164 | dunun 1 litunmigie
Seminar |

Fwnentedu | 30851264 | guijusivaniil 3(3-0-6)
Electromagnetic Theory

Fwwentenu | 30851664 | aaunnaranswasNaNdLTIada 3(3-0-6)
Thermodynamics and Statistical Physics

enLEaN | 3080xx | I enLden 3(3-0-6)
Course Selection

594 (Total) 9

U 2 aransdnwdiy (First Semester)

NUINIYY sauaaseivn wiwnn

(Mqu-UfUR-Anuddenuiad)

I UONUNAY| 30869264 | duuun 2 laidumieia
Seminar |l

UBALEDN| 30800 | AVUBNLEDN 3(3-0-6)
Course Selection

NBALEDN| 308x0xx | AV UBNLEDN 3(3-0-6)
Course Selection

WYINUS | 30869564 | Inelinus 3(0-0-9)
Thesis

594 (Total) 9
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U9 2 aan1sAanw1Uaie (Second Semester)

NUINIYN SVaALazYaI1839 UUYAN

(quf-UFUa-Anudaenuia)

Anednus | 30869564 | ANLANUS 9(0-0-27)

Thesis

59U (Total) 9
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3.2 Y9 dna AUNLILaTAMIAIYEI813158
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3.2.1 919158UsEINANgNT
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Us.0. (lwdnewazuilumalulag) antumaluladnszasuinanidinn

UTAINNTEUS W.A. 2558

a .1

A4, (Tuedesinalulag) PNAINTUUNING T W.A1. 2541

s

w.u. (Wandgpavnssunargunsainisunmg) andumalulagnszasunanszuns
wille w.A. 2537
AUNLINIIYINIG 19158

NAIIUNI9IBINIT @ 2017-2021 37U 5 L‘%.EN) (LONFTUUUNNYLAY 2)

N1TUHBUAN

WY 3787391 TN RERT
30824359 | Bidnnseiindilowu 3(3-0-6)
32934359 | BianvnsedndTann 3(3-0-6)
32935059 | Wuwesuasimaluladiduwes 3(3-0-6)
32935159 | wdnnsiaiesilediase 3(3-0-6)
32930259 | n1slusunsuneuiinasdniuiidndussyns 3(2-2-5)
30829459 | UiTRn1sBidnnseindidesdu 1(0-3-1)

308109 | UURNswEndvanIsunme 1(0-3-1)
30810259 | UfoRn1siand Do 1 1(0-3-1)
30820759 | UfURn1sWanddmsuimngsy 2 1(0-3-1)
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30839259 | UfuRn1sWand 2 1(0-3-1)

30849459 | U{URN1sWENE 4 1(0-3-1)
mszauaeulundngnsil

IRAIY 318391 FIUIURUINA
30858164 | V1 TNWRNIZEMIUNITINU latfunuaein
30864164 | in3esiieuazimaiianisnnass 3(2-3-4)
30864264 | spUlndiannsefind 3(3-0-6)
30861564 | HAndansAsiiiuazgunsal 3(3-0-6)
30862764 | mMyianazinallaneiiedes 3(3-0-6)
(2) wgaslng AsAnna* 1avUsEdNAUTEYIVY  3-1002-0118X-XX-X

Us.a. (N@nd)

m.al. (Wand) PNAINTAUNTING S .. 2545

SV RINCERT))

ATBNRUINIGABINIG TOIANENTIANSE

WIngaemalulaggsuns w.a. 2554

UMNINYIBYATUASUNTI S USTE1UTNT W.A. 2541

NAIUN19IBINIS @ 2017-2021 37U 11 L‘%'ae) (LONETLUUNUYLAY 2)

ANTLUFIULAY
IRV 318391 UIUALBAN
30810059 | Wand 1 3(3-0-6)
30810159 | Wand 3(3-0-6)
30820759 | UfuRnsanddmsuiainssy 2 1(0-3-1)
30821159 | namans 1 3(3-0-6)
30831359 | Naf1ans 2 3(3-0-6)
30832359 | nafansmIausu 1 3(3-0-6)
308109 | UUAnsHANdN1enIsUNNg 1(0-3-1)
30810259 | UftRn1sand Do 1 1(0-3-1)

mszauaeulundngnsil
IRV 318391 UIUALBAN
30858164 | AmTwianizd1niun1svinanu laitiunuaehin
30860264 | szileuiimataesdmivunngmaninmenindugs | 3(3-0-6)
30861364 | namanimausidugs 3(3-0-6)




(3) wwasgs  vedyyn*
Dr.rer.nat. (Physics)
.4, (Wadnd)

WU, (WE@nd)

25

[

ANUNUINIGIVING TOIFNERTIAN5E

1 @UUSTAIRUTEVIVY  3-1002-0258X-XX-X
University of Vienna, Austria W.f. 2550
UANINYIDUNEATANENS W.A. 2545

URINYIBLNEATANENT W.A, 2502

HaUNIEITIN1T @ 2017-2021 $1U2U 9 ($589) (1DNEANTUUUTLNELEY 2)

ATEUFIULAY
IV 378391 UIUAUBAN
30810059 | Wand 1 3(3-0-6)
30831159 | viFruAans 3(3-0-6)
30841359 | fandiaiwasidowdu 3(3-0-6)
308108 | Wa@ndv19n1sunng 3(3-0-6)
30810259 | UftRn1sandLTod 1 1(0-3-1)
30820759 | UfuRnsanddmsuiainssy 2 1(0-3-1)
308393 | UjURMsHENS 2 1(0-3-1)
30849459 | UfURn1sWaNd 4 1(0-3-1)
30852159 | ngufmisudy 1 3(3-0-6)
30810159 | Wand 2 3(3-0-6)
30821259 | Msduuazaay 3(3-0-6)
mszauaeulundngnsil
IRV 3187391 UIUALBAN
30858164 | Amfinianizd1msun1sineu laitiunuaehin
30862264 | ViAuAERTAIDUAN 3(3-0-6)
30862364 | Wandiawwes 3(3-0-6)
(4) wredans Umas* @UUTEAAIUTEVIVU 1-1020-0111X-XX-X

Ph.D. (Physics)
M.Sc. (Physics)

wm.u. Wand)

ANLNUINIGIYINIG 919158

Rice University, USA W.f. 2561
Rice University, USA .. 2558

UNNINYIRYAAUINT W.A. 2554

NAIIUNI9ITINIS @ 2017-2021 31U 6 L%‘IEN) (LNATLUUNUYLAY 2)

ANISNUY

FAOULAY
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WV 318391 UIUUAUBAN
30810059 | Wand 1 3(3-0-6)
30832259 | Wandunul 3(3-0-6)
30810359 | Wanddmsuirnssy 1 3(3-0-6)
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30810159 | Wand 2 3(3-0-6)
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(5) wie Fednn Sals 1@ vU52318UZVITU 5 9006 9900X-XX-X

Dr.rer.nat. (Material Physics) University of Vienna, Austria, W.A. 2549

.. (dAaNENd) WMINeaeNing w.A. 2541
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AUVLINIIYINTG JAemansIanse
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U w.a. 2549-U990u Anugdvnenmans umine1deysnn

(6) wesilann au 1avUsEdAIUTEYIL 3 9101 0025x XX X
Usa. (W@nd)  wmInendemalulagnszaeundsuys w.e. 2553
wa. @@nd)  uninerdumelulagnseasunaisuys w.e. 2547
WU @@ IMeNduasvaIunIuns w.e. 2540
AUVLINIIYINIG HHIeMmansIanse
HaaUMe3rIN1s (@ 2017-2021 $1UIU 6 1389) (LONANTUUUMINBLAT 2)
Uszaunsalaau

U w.a. 2553-U990u Anugdnenmans aminendeysm

L%

(7) wredsuns  nouud 1 aUUSLINAIUTTUIVUY 3 1006 0728 X-XX-X
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Us.a. (Wand)  unminendewmaluladnszasunaisuys w.a. 2553

wa. @@nd)  wnInerdumalulagnsyaanasuys w.e. 2543

.30, (nenrnansaunden) WniveNdenuRsAmans w.a. 2535

NA.U. (Aemans-Nand) unineaeaIuAsuNIILIal Useanuilng w.a. 2532
AUMUINIIVINTG H8AIanT19158
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Uszaunsalaau

U w.a. 2553-U990u Aaugdngnmans unine deysm

a s

(8) WILIDAFT UTWISH WU 52B1BW% 3 2001 0045 X-XX-X

u

aa s
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wma. (Wdnd)  umInendeysmn we. 2550

WU @A) wmInendeasuaiunsuns w.e. 2546
AUVLINIEIYINTG FHemansIanse

HaUMe3TINg @ 2017-2021 $1udu 12 (589) (lONANTUUUMINELAY 2)
Uszaunisalaau

U w.a. 2553-U90u angInemans unning1qeysm

(9) wreASug Autavusl wwalszanalsesw 3 2203 0033 X-XX-X

[

Us.a. (Wand) uminedenitna w.a. 2549

.. (WEnd) pnasnsaluninetdy w.a. 2544

.. (WEnd) univeraeuieg w.a. 2541

AUALINIGIVINTG 019758

HAIUMNEIYINS @ 2017-2021 $1U 3 1389) (1BNASUUUAINEIAY 2)
Usgaunnsalaau

U w.a. 2549-U9q0u Aaugfinwimans umine deysm

(10) WWE1INAUIT 1ATIY wdszdnaalseaizn 1 5599 0001 X-XX-X
Dr.rer.nat. (Physics) Heinrich-Heine University Duesseldorf, Germany .. 2558
M.Sc. (Physics) Heinrich-Heine University Duesseldorf, Germany w.A. 2554
M. (Wand) URINESuITealua WA, 2550
ARUINIGIYINTG 9197158
HAUNIIBINTT @ 2017-2021 $9U9U 4 1399) (ONANTUUUMINEIEY 2)
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7. A2UtNan1sAHUUY (Key performance indicators)

FusBuazidmang Un1shinw
U1 |Un2 | U3 | Vs s

1. 9N SUinveUnanansegeeiosay 80 ldwuilumsdssyuiive | x X X X X
TNUNY AANIY UaENUNIUMTANTUNUNENENAS
2. 191998108AVRINANENT AUWUY UAB. 2 NABAATDITUNTBVLINTEIN | X x X X X
AMYAILIYA Y38 UMIFIUAMAAIYY/E1TIV (nd)
3. I510a8188A799518390 UavsieazBenreslsraunisalninawy (68) | x X X X X
MUKV 1AD.3 Uag UAe.4 agntaenaunsilinaeulundarniansAng
AsunnTeIn
4. I97T1NUNANTANTUNTVBIIEIVT aZIIUNUNANTANTEUNITIBY | X X X X X
Uszaunsalnieauny (G73) suwuu uee.5 war 1Ae.6 N1ty 30 Fu KA
dugnnansinufidaaeuliasunnsein
5. favisenunsusziiunuessedundngns aglu 60 u ndsduand | x X X X X
Msfnw
6. MINIUARUNAaFUgVEVRINANYINNATTIURANTITBUIANmMuUAlY | X x X X X
uAe.3 uazuAe.d4 (i) egnwleniosas 25 vosneinillaaeuluusiazy
Msfinw
7. insWau1/UTuUTInsIANISISEUNITARY NAYNSNITABUNIONNS X X X X
Uszifunanisifeudannsenumsussiiiunuiessdiuvdngss Iiiuud
8. 913138 (63 nnew lasunisuguilmanieoAuuginAunsianis | x X X X X
\SeuN1SARU
9. 919158UsETMNAULATUNTNRWIMTIVING wae/M3e3v AN oeeles | x X X X X
Yawuilsndy
10. FwuyaaNsatuayunsiseumsaou (03) lsunisiaundsnms | x X X X X
waz/v3ivan ldeeninfavay 50 el
11. sgauanuienelavesldnUgavine/dudalninldequninwndngns X X X X
waglitosndn 3.51 anAzuuy 5.0
12. szaumnuiianelavesylitunianidedndinln waglidesnii 3.51 X X X
INAZLUUAY 5.0
59U (do) Tuusiazl 9 11 12 12 12

FusdUedu (dai) 15 | 1-5 | 15 | 15 | 15
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PNATLUURNNELEY 1

ANB5UNYII8IVN

BN A WUU N 1

IV Fouazmaduresedun wuwin

FywanteAu

30859164  duuun 1 1(0-2-2)
Seminar |
mMadeussny nMstauesuulnUasazeuserideiiunaulanididnd
Report writing, oral presentation and discussion on current interesting
topics in Physics

30869264  GWHUT 2 1(0-2-2)
Seminar I
mMadeussny nmstauesuulnUasazeuserdeiiunaulandidnd
NIDNUITLUDINER
Report writing, oral presentation and discussion on current interesting
topics in Physics or a part of student’s research

30858164 AVUNLANIZEINITUNITNIIY 2(1-3-2)

Selected professions for careers

inwen1sdanisay msldmeluladisndudmsunisviau msdeans sty
w3nellodty mslilusunsuamznundeamyanniiietostuemidouas
913nlusuAn

Practice of the essential skills of work handling, technology,
communication; operation of research instrument as well as specific

software for relevant research and careers in the future



Anandnus

30859364

30869464

a7

Aeinus 1 12(0-0-36)
Thesis |

Anw109AUsenauineinus mruaUszwu Tang/Mdenednus walun
LNANTLARIAIUANTIVYDALNYIVBINUINY1TNUS
Study the elements of thesis, determine thesis title, develop concept

paper, prepare the summary of literature and related research synthesis

Anentinwus 2 24(0-0-72)
Thesis |l

IAVNANITAUATIZALDONANTHALINUIFENNGITDI WAIULATDILBLAXITNNSIVY

a 6

Javilasesnaineninus inusiusindoya Iwsieideya dnvianednusadu
anysaluazunmmAdoifieffusiounsaunasidisansdnm

Develop research instruments and research methodology and prepare
thesis proposal, collect data, analyze data, prepare full-text thesis and
research article in order to get published according to the graduation

criteria

LRU N WUU N 2

SHEIYN
AYaNUIAU

30859264

30869364

YBWATANBIUIYII8IYN IR
dunun 1 1(0-2-2)
Seminar |

s

NMaPsuTIBNU MIdtausiuuniawereAuseiveniiaulanisildnd
Report writing, oral presentation and discussion on current interesting

topics in Physics

duawn 2 1(0-2-2)
Seminar I
ASEUSI89U NsUENaRUIUUINUawaraAUSwTeRuraulan e WEnd

PIDINUIYVBINAN
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Report writing, oral presentation and discussion on current interesting

topics in Physics or a part of student’s research

v nendeAu

30850164 35NN NAMAAIAATAIUTULINNANE 3(3-0-6)
Mathematical Methods for Physicists
aunsoyius fenduitiay MandunIulowiu fandudwainiu
MFIATINYITES
Differential equations; special functions; basic Green’s function;
orthogonal functions; Fourier analysis

30851164  namansAaNEan 3(3-0-6)
Classical Mechanics
warmansveseua Ugimlavesiuauidsandn naniselesign
nafans ansudnamansuaiiasiu n1sulasnuuyegs
Dynamics of particles; phase space; D’Alembert’s principle; principles
of least actions; Lagrange mechanics, Hamilton mechanics; and
canonical transformation

30851264  ngufuaiiwantuii 3(3-0-6)
Electromagnetic Theory
auNshUNgnaalaEN U dNIMsnm aun1sailany aunisthges auiuain
waneTInauLNmAN AT n1TUNEIE
Maxwell’s equation and theory of relativity; Laplace equation; Poisson
equation; multipole fields; electromagnetic wave; and radiation

30852164  VQEfAIDUAY 3(3-0-6)

Quantum Theory

AUNSULIOAWYDS ADNULAN DUATATYT NITWHSIA N1INTELR

Schrodinger's equation; bound states; interactions radiation; and

scattering



30851664

A¥NLaaN
30860264

30862264
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gauvwar1ansuasNandgeaan 3(3-0-6)

Thermodynamics and Statistical Physics

npuesgaMIamans auduiudveIINgnad MaAsuna namansada
wuuAaNadn naransadfluualauRy ssuuwlesll ssuulua Usingnisal
INgR

The laws of thermodynamics; Maxwell’s relations; phase transition;
classical statistical mechanics; quantum statistical mechanics; Fermi

systems; Bose systems; and critical phenomena

521 08UBN1531909d MmUY INGMTAUININIENINTUES 3(3-0-6)

Advanced Modeling Methods for Physical Phenomena

wuuIasmsatinAtans vllavesluudnasenieg Ien1snauntymlagly
Asml smAmngdign nnsldad wuudiaesaunisdeeyius 38ns
wesmesiudu widemludmiunsyuiunisils unagdaalauaain aunis
TlALARS-tnadA

Mathematical models, different types of models, solving problems by
graphical methods, optimization, statistics, differential equations
models, perturbation methods, general topics of diffusion processes,

stochastic calculus and Fokker-Planck equation

NAUAIEASADUAY 3(3-0-6)

Quantum Optics

PunINsEITEINaUaans tawes Wlellnd nismuwduvesiva-loalnd
gunsalldeAdpudy inurtansoznou viAumdnslulana 1105INg e
AUy N13UszendluvinuaansnIauRy

Light-matter interaction, laser, photonics, Bose-Einstein condensation,
quantum devices, atom optics, molecular optics, quantum metrology,

application in quantum optics



30861364

30864164

30862364

30861464
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NAAEATAIDUANYUES 3(3-0-6)

Advanced Quantum Mechanics

alusazluwududayuessady  nsUssendnguialouduiuildndves
aznou Nandvesdundea Wandveosluana uasi@ndaniuzvouds
oynaTmilouruynUsznns aunisaduduimsaim wazuniignamians
AIBURLLU VAU AN

Spin and spin angular momentum, applications to atomic, nuclear,
molecular and solid state physics, identical particles, relativistic wave

equations and introduction to relativistic quantum mechanics

LASDINBLAZINALANITNAABY 3(2-3-4)

Instrument and Experimental Techniques

msléiedestionsg nsesnwuukarairuaiasdleldlunisnaass wadadld
lunisnaasiazidensiiuildanduasidndUszgndluriesujuanisuas
AAduUd

The use of instruments, design and construction of physics apparatus,
various techniques for experiment and research in physics and applied

physics in both laboratory and field trip

walulagiaigas (3-0-6)
Laser Technology

aasusuAmuald weslalonuuulnsiniauen sunsisenseninauaiy
avmoulusziuanIue eznauLULazSendean wuweseznoy waluladnis
Foanstegldlrlneawden nmsdeanstngldiduloudiuas

Tunable laser, external cavity diode laser, light-matter interaction in
hyperfine-state levels, atomic sensors, single photom imformation

technology, fiber-optics communication

ngufusindnlviitugs 3(3-0-6)

Advanced Electromagnetic Theory



30863164

30864264
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adusddnlifiuaznisindeufivesndn  ndsuwaslumuduluauiy
mqwamiLLN'%Jﬂ?imsmzL%QLLazmﬁLgmLuu wqwﬁﬁ'uﬁwsmwﬂmw
Jaumansuaznamansyaieynafiiadouiisnenniigs

Electromagnetic waves and wave propagation, energy and momentum
in the field, radiation theory, scattering and diffraction, special theory of

relativity, kinematics and dynamics of relativistic particles

Nandanuzvasudetugs 3(3-0-6)
Advanced Solid State Physics

autAnaledidnesn  audfniuiman  andinauas  anuliauyseives
AN HAYDIQUUNIAN uazan1miBgln
Dielectric properties, magnetic properties, optical properties, crystal

imperfections, low temperature effects and superconductivity

aaUlndiannsaiind 3(3-0-6)

Optoelectronics

ssuvIRvehas naunisuiveswadludinats n1suegianuadlag
Usingnisaldianins-eediin Usingnisalezgala-eoufin wazusingnisel
ysund guasalnannadeiauiieitnsidduas nlngliuaoud
wAlnAgiiluALTUS QUNTRILAAINALUUNAEAN LA WUURENLIAY NSNN1TUDS
gUnsalnsIvTAg LAY lassadisuasdnyazianizvoudulodinas n1s
Uszgnaldiduledinas n1suegiandya el uuauIaenkaguuAig

The nature of light, theory of lisht propagation in media, light
modulation by electro-optic effect, acousto-optic effect and Faraday
effect, display devices operating by luminescence, photoluminescence,
cathodoluminescence. plasma display and liquid crystal display,
principle of photo detectors, structure and characteristic of fiber optics,
applications of fiber optics, analog modulation and digital modulation

of light signals



30861564

30862464

30862564

52

Wandanshadaduazaunsal 3(3-0-6)

Semiconductor Physics and Devices

audAnisdidnnsedndveswewds didneseululassadisuuuaiu Tnseasng
Lauvesan st dndiasion maideluasfsia auasiniainuaans
uagnTvudsTessie A-du Tuansiadng

Electronic properties of solids; electrons in periodic structures;
semiconductor band structure; pseudo-potential; doping in
semiconductors; optical and transport properties; p-n junctions in

semiconductions

FanuTutuge 3(3-0-6)

Advanced Nanomaterials

anuiludugs Jaquilunlulane elane a1sisind  Jaguiludaaes
< i« 1 < (9] a 6 a6 (9] Y

voaunanuazhilyman Jaquiluiwslindg  Fduuiwesdaguily  Jaguily

wuunay  autinianeninvesiaguiluyiami q

Advanced nanomaterials, nano-metal, nano non-metal,

semiconductors, ferrous alloys nanomaterials and nonferrous alloys

nanomaterials, ceramic nanomaterials, nanomaterials thin films,

composite nanomaterials, physical properties of various nanomaterials

N3TUIUNSHANTEAUITUTUES 3(3-0-6)
Advanced Nanomaterials Manufacturing Processes

(%
[

wallanszuiunsandaguiluduas  denuuazaudivesiaquily  waila
nswssulassawluniedseing 4 lawd nsideusmediluana n1s
wisumeWadiawes nsndeumelesvivevesaisiadl  n1suanlaeina
gaunad  Bdnlnsaluds  n1sdadaesvesiassadisuilumaianismi
anUaTaNIZeIEs  Mswisuduges waznsussendldiduigeivieinu

FINNUAZDU 9
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Manufacturing processing techniques of advanced nanomaterials,
definition and properties of nanomaterials, nanostructure fabrication
using various techniques i.e. molecular beam epitaxy, pulse laser
deposition, chemical vapor deposition, liquid phase epitaxy,
electrospinning, self-ordering of nanostructures, material
characterization techniques, fabrication of sensors and applications as

biosensors and other applications

nsAnwdnYMzIaNIzTugevasiagualy 3(3-0-6)

Advanced Characterization of Nanomaterials

watlan1siianeasianizeediaguily  ndesganssaudidnasounidag
LUUEBINTIA NADI9aNTIAIBIANATOUMAIGUUUEDINIY  NaBIganssedl
BLANATOULUUTALUAAIADINTIA NABIPANTIAULIIDZADN NABITANTIAULSY
wilmdn wnasdldlndidnnsouadalnsalnd asideauudediond
danasoualuslanuudaalnsalnd  weaunaalnsalnlsuiualaln
salnl  duedesunnunislanueg

Advanced characterization techniques of nanomaterials, High resolution
scanning electron microscope (SEM), high resolution transmission
electron microscope (TEM), scanning tunneling microscope (STM),
atomic force microscopy (AFM), magnetic force microscopy (MFM), x-ray
photoelectric spectroscopy (XPS), x-ray diffraction (XRD), electron spin
resonance spectroscopy (ESR), mossbauer spectroscopy, raman

spectroscopy, nuclear magnetic resonance (NMR)

AsIasmaian1eafes 3(3-0-6)

Nuclear Techniques and Measurement

1o

AN UBIRUALIAUNTUHT S

[y

SURTNS81VDITIENUEANS ANUaBAAENS
$98 ssuvianelluedes nmsUssyndSsdnisenaivngsy
Introduction to radiation; interaction of radiation with matter; radiation

safety; nuclear measuring systems; applications in industrial radiation



30866164

30866264

30867164
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Usngmsalangloutugs 3(3-0-6)

Advanced Transport Phenomena

nsanelauluuudy n1sa18laundwu n1sa1elaunla N15IATILRNITANE
Toukuulaana #agwuun1snIvesluuudy ausounaziialunisivaiuy
s1uisukazsuuiulIu MsmAIneuLdAsEETianza wazlinen
Asa8lounaIUINaLaE LULUAINSaUAY

Momentum transport, energy transport, mass transport, analysis of
molecular and convective transport of momentum, heat and mass in
laminarand turbulent flow, analytical solutions to steady state and
transient conditions, simultaneous energy, mass and momentum

transport

AU LATNAIIUNALNY 3(3-0-6)

Renewable Energy Technology

NFNAUIRALUTZYNANGINUNALNY NEIUKAIDITIAY NAIUAY NI
arudouldian niuadu ndeuiitu dias wdesuanudeuain
WNALNINGRUTINIA Mseusnendenulaznsindanuinlduselevd
MIUsELANNALANAATYEAARS MFIATIZNANTENUAIINE DY
Development and application of renewable energy; solar; wind;
geothermal; wave; tidal; and biomass energy; energy conservation and
energy utilization; estimating economic value; environmental impact

assessment

N1509NLUULAZNITATINTTUUERYYINIA 3(3-0-6)

Vacuum System Design and Construction

AavantAvesTanlilumaluladanyyinie nsasisunulussuuayainie
gunsaifesiudmsussuuanyinia N1seeniuusTUUgYINIA N3l
LaEARATNITYULAYYINIANITEBNLUVEUNTAlANIE AT

Properties of material used in vacuum technology; the construction of



30868264

30868364

30868464

30868564
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components of vacuum systems, protective devices for vacuum
systems; the design of vacuum systems operating and maintaining

vacuum systems; and special requirements in the design

N139NLUULAZAS U INNTTUNIEILAZADUAY 3(3-0-6)
Design and Development of Optical and Quantum Innovations
N15Us8gnAlElUSUNTUALINI 9 N1TRBNKUULAZATINTFUUTINYEY
UINNITTUNNLALALAIDUAY

Application of computational programs; design and development of

integrated systems of optical and quantum innovations

MIPENUUUNATAS 1L TANTINN1EN SRR 3(3-0-6)
Design and Development of Semiconductor Innovations

N1591809 ﬂﬁﬁ‘ﬂizﬁlqﬂﬁﬂﬁﬂﬂmimﬁﬁu’;m&hﬂ 9 NNTPDNUUULAZEIN
AssrAvgansisiah mameaouantRvnalwih dugiineuasnisna
Simulation; application of computational programs; design and
fabrication of semiconductor devices; electrical, morphology, and

mechanical characterizations

\Wuwasdaasezuaszuuinn 3(3-0-6)

Smart Sensors and Intelligent Systems

walulaBidulwesdanios nsideudeuaznisdears wmadanisguuaznig
Uszuranadeyaanniiuwesnaledi n1sinsizideyanalediuls n1s
PONLUUKALAI ST UUSAR

Smart sensor technology, interfacing and communicataion, data
sampling and processing technique from multisensors, multivariate data

analysis, design and fabrication of intelligent systems

rdanAyn1eNEnd 3(3-0-6)

Special Topics in Physics
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shdefiEnddugs osdarmslvaimediand inuelval madenslfinosdiouas
mafansieseginifisududmiunisise venwdearnsednidaly
MENgnslnLADIUANILNYEUIINUITZ LSS UANERS

Topics in advanced physics, novel knowledge of physics, new skills,
instrumentation and analytical techniques needed for research, not
overlapping in content with other subjects in the program already

approved via a program chaiperson

12 AU8NA
Anennus 12(0-0-36)
Thesis

AnwrosnlsenauiInelinus fuuauseidu land/Mdeinendnus fmu
LNA1THANIAUANTIVEBAAEIT T UIMEN NS Favinanisdunsiz
naswasuidefiisntes Wawuadeadowarizniside dahlasesis
eiinus usiusdeya Tinszideya dnvininednusatuauysaluay
unpadeLieR RuiewnsaunaeidNsaNIs AN

Study the elements of thesis, determine thesis title, develop concept
paper, prepare the summary of literature and related research
synthesis, develop research instruments and research methodology and
prepare thesis proposal, collect data, analyze data, prepare full-text
thesis and research article in order to get published according to the

graduation criteria
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LNATLUURNYLAY 2

[

HAUNNIYINITVBID1TIRFURAYRUNANGNTUAZENATEUTETMANGAT

[

(1) wiegu3s TeRongadan
Uszaunsalaou
U w.a. 2541-U930U Aqugdnenmans amine1deysm
MUY
Inpaeng, S., Muangrat, W., Tedsree, K., Pfreiler, W., Chodjarusawad, T. ,& Issro, C. (2020).
Effective hydrogen gas sensor based on palladium nanoparticles dispersed on
graphene sheets by spin coating technique. Materials Science-Poland 38(2), 305-
311.
(1FaInINNslugudeuasER uuIIIR Scopus (http://www.info.scopus.com))
Muangrat, W., Chodjarusawad, T., Suwattanamala, A., & Issro, C. (2020). Synthesis and
Characterization of Zinc Oxide-Reduced Graphene Oxide Hybrid Materials and
their Application for Nitrogen Dioxide Detection. Solid State Phenomena 302,
45-50.
(13 ININNITlugIUTaUATEAUUIWINA Scopus (http://www.info.scopus.com)
Wirunchit, S., Apivitcholchat, C., Chodjarusawad, T., & Koetniyom, W. (2018). The study
of UV protection materials. AIP Conference Proceedings 2010, 020024.
(13 INIINISlugIUTaUATEAUIWINA Scopus (http://www.info.scopus.com)
Rattanawarinchai, P., Krongkrachang, P., Chodjarusawad, T., & Phromyothin, D. (2017).
Preparation technique based on electronic tongue in fragrance. Materials Today:
Proceedings 4, 6410-6414.

(155NN LU IUTBLATEA VIR Scopus (http://www.info.scopus.com)
Kulapichitr, F., Suppavorasatit, I., Borompichaichartkul, C., Chodjarusawad, T., Phatthara-
aneksin, A., Pratontep, S., & Lopetcharat, K. (2017). Impact of processing
method and growing location on overall differences of brewed coffee using
electronic tongue and sensorypanel. Acta horticulturae 1179(1179). 269-276.

(135NN LU IUTBUATEA VIR Scopus (http://www.info.scopus.com)

(2) wwaslng AlAnwa

Uszaunisaldou


http://www.info.scopus.com/
http://www.info.scopus.com/
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U w.a. 2549-U930U Anugdnenmans umine1deysmn
NUITY

Xu, K, Kaewsnod, A, Liu, X. Y. Srisuphaphon, S., Limphirat, A, & Yan, Y. (2020).
Pentaquark components in low-lying baryon resonances, Physical Review D, 101,
076025.

(1A INTINITIUIUTRYATEAUUIUINIR Web of Science (ISI)

Xu, K., Kaewsnod, A., Liu, X. Y., Srisuphaphon, S., Limphirat, A., & Yan, Y. (2019).

Complete basis for the pentaquark wave function in a group theory approach,
Physical Review C, 100, 065207

(13 INTINTLUTIUTBLATEAUIUIYIR Web of Science (ISI)

Srisuphaphon, S., Buathong, S., & Deachapunya, S. (2020). Simple technique for
producing a 1D periodic intensity profile with a desired open fraction for optical
sensor applications. Journal ofthe Optical Society of America B, 37(7), 2021-2025.

(1A INTINTLUFIUTRYATEAUUININIR Web of Science (ISI)

Buathong, S., Srisuphaphon, S., &Deachapunya, S. (2020). Precision longitudinal alignment

of matter-wave near-field Interferometer. Proc. of SPIE., 11331,113310M-1.

(’J’1'iﬂ'l31/1’N%’]ﬂ’lﬂug’lusﬁa%aizﬁuu’luw’la Scopus (http://www.info.scopus.com)

Srisuphaphon, S., Temnuch, W., Buathong S., & Deachapunya, S. (2019). Matter-wave
interferometry from near-field to far-field diffraction. Journal of Physics:
Conference Series 1380, 012083.

(:1w'm31/1wﬁsmnqﬂugwu%’agaizﬁummma Scopus (http://www.info.scopus.com))

Photia, T., Temnuch, W., Srisuphaphon, S., Tanasanchai, N., Anukool, W., Wongrach, K.,
Manit, P., Chiangga, S., & Deachapunya, S. (2019). High-precision grating period
measurement. Applied optics, 58(2), 270-273.

(13 INITINSLUFIUTBLATEAUUIUIYIR Web of Science (IS)

Photia, T., Medhisuwakul, M., Temnuch, W., Srisuphaphon, S., and Deachapunya, S.
(2018). The fabrication and characterization of asymmetric gratings using the
optical Talbot effect. Journal of Physics: Conference Series 1144, 012055.

(’JW3?1?'5‘1/1Wﬁsmmﬁug’]wﬁamﬂaizﬁumu’lma Scopus (http://www.info.scopus.com))

Artyotha, C., Deachapunya, S., Krunavakarn, B., Kheaomaingam, N., & Srisuphaphon, S.

(2018). A study of matter-wave diffraction for particle in the near field regime
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under the influence of a uniform electric field. Journal of Physics: Conference
Series 1144, 012053.

(’.J’1im'ﬁVI’]ﬁﬁmm'iﬁlugmﬁaqgaﬁzﬁumm%’la Scopus (http://www.info.scopus.com))

Temnuch, W., Deachapunya, S., Panthong, P., Chiangga, S., & Srisuphaphon, S. (2018). A
simple description of near-field and far-field diffraction. Wave Motion 78, 60-67.

(1A INTINITIUgIUTRYATEAUUIYIR Scopus (http://www.info.scopus.com))

Panthong, P., Srisuphaphon, S., Chiangga, S., & Deachapunya, S. (2018). High-contrast
optical vortex detection using the Talbot effect. Applied Optics, 57(7), 1657-1661.

(1IN IUTRLATEAUUIUIYIR Web of Science (ISI)

Sutham, W., Srisuphaphon, S., Wongrach, K., & Deachapunya, S. (2017). A novel
spectrometer based on the near-field Talbot effect. Journal of Physics:
Conference Series 901, 012103.

(13 INTINITlUgUTBLATEA VIR Scopus (http://www.info.scopus.com))

(3) wwasgs  nvstyan
Uszaunisalaau
Uwa 2549-U9q0u Aaugdvenaans aminendeysm
MUY

Srisuphaphon, S., Buathong, S., & Deachapunya, S. (2020). Simple technique for
producing a 1D periodic intensity profile with a desired open fraction for optical
sensor applications. Journal ofthe Optical Society of America B, 37(7), 2021-2025.

(1A INTINTLUIUTRLATEAUUININIR Web of Science (ISI)

Buathong, S., Srisuphaphon, S., and Deachapunya, S. (2020). Precision longitudinal
alignment of matter-wave near-field Interferometer. Proc. of SPIE,
11331,113310M-1.

(mimimﬁmmﬂugm%’agassﬁummmﬁ Scopus (http://www.info.scopus.com)

Srisuphaphon, S., Temnuch, W., Buathong S., and Deachapunya, S. (2019). Matter-wave
interferometry from near-field to far-field diffraction. Journal of Physics:
Conference Series 1380, 012083.

(’JW3?1?'5‘1/1Wﬁsmmﬁug’m“ﬁa%aizﬁuu’m’lma Scopus (http://www.info.scopus.com))

Photia, T., Temnuch, W., Srisuphaphon, S., Tanasanchai, N., Anukool, W., Wongrach, K.,
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Manit, P., Chiangga, S., and Deachapunya, S. (2019). High-precision grating period
measurement. Applied optics, 58(2), 270-273.

(1A INTINTLUFIUTRLATEAUUIUIYIR Web of Science (IS1)

Photia, T., Medhisuwakul, M., Temnuch, W., Srisuphaphon, S., and Deachapunya, S.
(2018). The fabrication and characterization of asymmetric gratings using the
optical Talbot effect. Journal of Physics: Conference Series 1144, 012055.

(135NN LU UTRLATEA VIR Scopus  (http//www.info.scopus.com))

Artyotha, C., Deachapunya, S., Krunavakarn, B., Kheaomaingam, N., & Srisuphaphon, S.
(2018). A study of matter-wave diffraction for particle in the near field regime
under the influence of a uniform electric field. Journal of Physics: Conference

Series 1144, 012053.

(155NN LU IUTRUATEAUUIWIIIR Scopus  (http//www.info.scopus.com))

Temnuch, W., Deachapunya, S., Panthong, P., Chiangga, S., & Srisuphaphon, S. (2018). A
simple description of near-field and far-field diffraction. Wave Motion 78, 60-67.

(1A IMTININISlugIuTeyaTEAUIWIIR Scopus  (http://www.info.scopus.com))

Panthong, P., Srisuphaphon, S., Chiangga, S., & Deachapunya, S. (2018). High-contrast
optical vortex detection using the Talbot effect. Applied Optics, 57(7), 1657-1661.

(1A IMININIslugIudeyaTEAuILIRIR Web of Science (ISI) )

Sutham, W., Srisuphaphon, S., Wongrach, K., & Deachapunya, S. (2017). A novel
spectrometer based on the near-field Talbot effect. Journal of Physics:
Conference Series 901, 012103.

(13T LU IUTRYATEA VIR Scopus  (http://www.info.scopus.com))

(4) wredns Umas
Uszaunisalaau
U w.a. 2562-U930U AnugAnenmans umine1deysmn
NI
Srisuphaphon, S., Buathong, S., & Deachapunya, S. (2020). Simple technique for
producing a 1D periodic intensity profile with a desired open fraction for optical
sensor applications. Journal ofthe Optical Society of America B, 37(7), 2021-2025.
(NI LU IUTRYATEAUUINIIIR Web of Science (ISI)

Buathong, S., Srisuphaphon, S., & Deachapunya, S. (2020). Precision longitudinal



61

alignment of matter-wave near-field Interferometer. Proceedings of SPIE
11331,113310M-1.

(13 INMIINTlUgIUTaLATEAULIIYIR Scopus (http://www.info.scopus.com)

Srisuphaphon, S., Temnuch, W., Buathong S., & Deachapunya, S. (2019). Matter-wave

interferometry from near-field to far-field diffraction. Journal of Physics: Conference
Series 1380, 012083.

(135NN lUgIUTBUATEA VIR Scopus (http://www.info.scopus.com))

Dunning, F.B., Buathong, S., (2018). Collisions of Rydberg atoms with neutral targets.
Journal of Chemical Physics, 37(2), 287-328.

(135NN LU IUTRYATEA VIR Web of Science (ISI)

Kelley, M., Buathong, S., Dunning, F.B., (2017). Rydberg atom scattering in K(12p)-CH;NO,
collisions: Role of transient ion pair formation. Journal of Physics: Conference
Series, 30th International Conference on Photonic, Electronic, and Atomic
Collisions (ICPEAC 2017), 875 (9), 130052.

(1A INTINTLUIUTRLATEAUUININIR Web of Science (ISI)

Kelley, M., Buathong, S., Dunning, F.B., (2017). Very strong Rydberg atom scattering in
K(12p)-CH3NO2 collisions: Role of transient ion pair formation. Journal of
Chemical Physics, 146(18), 184307.

(13 INTIINST LU IUTBLATEA VIR Web of Science (ISI)

(5) une Fedna dals
Uszaunisalaau
U w.a. 2541-U990U Anugdnenmans umine1deysm
UMY
Inpaeng, S., Muangrat, W., Tedsree, K., Pfreiler, W., Chodjarusawad, T. ,& Issro, C. (2020).
Effective hydrogen gas sensor based on palladium nanoparticles dispersed on
graphene sheets by spin coating technique. Materials Science-Poland 38(2), 305-
311.
(1FaINTNNITlugIUTeNATEAUUIIIR Scopus (http://www.info.scopus.com))

Muangrat, W., Chodjarusawad, T., Suwattanamala, A., Issro, C., (2020). Synthesis and
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characterization of zinc oxide-reduced graphene oxide hybrid materials and their
application for nitrogen dioxide detection. Solid State Phenomena 36th
International Conference of the Microscopy Society of Thailand, 302 (SSP), 45-50.

(1INl IUuTaNATEAUUIWIIR Scopus (http//www.info.scopus.com))

Rindhatayathon, P., Muangrat, W., Horprathum, M., Kijamnajsuk, S., Pfeiler, W., Issro, C.,
(2018). Field emission property of vertically aligned nitrogen-doped multi-walled
carbon nanotubes produced by chemical vapor deposition. Materials Today:
Proceedings, 5(7), 14965-14969.

(15 IMININITlUgIUTRLATERUUIWIYIR Scopus (http://www.info.scopus.com))

Muangrat, W., Wongwiriyapan, W., Yordsri, V., Chobsilp, T., Inpaeng, S., Issro, C.,

Domanov, O., Ayala, P., Pichler, T., Shi, L., (2018). Unravel the active site in
nitrogen-doped double-walled carbon nanotubes for nitrogen dioxide gas sensor,
Physica Status Solidi (A) Applications and Materials Science, 215(13), 1800004-6.

(13 INITINSLUTIUTBYATEA VIR Web of Science (ISI)

Chobsilp, T., Muangrat, W., Issro, C., Weerawut Chaiwat, Apiluck Eiad-ua, Komkrit
Suttiponparnit, Winadda Wongwiriyapan, and Tawatchai  Charinpanitkul  (2018).
sensitivity enhancement of benzene sensor using ethyl cellulose-coated surface-
functionalized carbon nanotubes. Journal of Sensors, 2018, 6956973.

Suwattanamala, A., Bandis, N., Tedsree, K., Issro, C. (2017). Synthesis, characterization and
adsorption properties of Fe;0,/MWCNT magnetic
nanocomposites. Materials Today: Proceedings, 4(5), 6567-6575.

(’J’15?1'1'31/1’Ne;ﬁmﬂ’]'ﬁblug’lwfljaigaizﬁuwm’m’la Scopus (http://www.info.scopus.com))

(6) wwsUED FAU
Uszaunisalaou
U .. 2554-U90u AnugInemans uning1aeysng
MUY
Suwanboon, S., Amornpitoksuk, P., Rattana, T., & Randorn, C. (2020). Investigation of g-
GNy/ZnALOy,  and  ZnO/ZnAlL,O,  nanocomposites:  From  synthesis  to
photocatalytic activity of pollutant dye model. Ceramics International. 46(14),

21958-21977.
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(13 INTINS LU IUTBYATEA VWA IS))

Tuayjaroen, R., Rattana, T., & Jutarosaga, T. (2019). Oxygen partial pressure-dependent
growth mechanism of low-dimensional zinc oxide on indium tin oxide glass.
Materials Science in Semiconductor Processing, 101, 116-123.

(M3 AnnslugrudeyaseauuIui IS)

Rattana, T., Chaiyakun, S. & Choeysuppaket, A. (2019). Effect of Ti target current on
properties TiC films by dual-target DC magnetron sputtering. SNRU Journal of
Science and Technology, 11(1). 11-17.

(M3asmaAnnslugudeyaszduui Thai Journal Citation Index (TCI) nguil @)

Choeysuppaket, A, Rattana, T., & Chaiyakun, S. (2018). Effect of tungsten sputtering
current on structural and morphological properties of WC thin films. SNRU
Journal of Science and Technology, 10(1), 82-86.

(MsasmeAnnslugudeyaszdumi Thai Journal Citation Index (TCI) nguil @)

Rattana, T., Suwanboon, S., & Kedkaew, C. (2018). The structural, morphological and
optical properties of Ca doped TiO2 thin films prepared by sol-gel method. SNRU
Journal of Science and Technology, 10(1), 1-5.

(NFEINITYINTLUGIUTRYATEAUYIA Thai Journal Citation Index (TCI) ﬂ@:uﬁ ®)

Rattana, T.,Suwanboon, S, & Kedakew, C. (2018). Effect of oxygen gas flow rate on phase
transformation and morphology of vanadium oxide thin films. Materials Today:
Proceedings, 5(6), 13870-13873.

(135NN LU UTBATEAUUIUIYIR Scopus (http://www.info.scopus.com))

(7) wedisuns  Inatiud
Uszaunisalaau
U w.a. 2535-U3g0u anginenmans uning1aeysng
U3
9RAT YIUNA, ausTRd Ayey, ASTYS enanuaadsIal ke USuAs INnetiud. (wdoem).
Tassaauagnginssunsiineendinduvesiiduunsnmienlulnsd findoudie
watlasueanazuininsaualnmesa. 13a15IMe1MansyIn, bele), moo-aco.

(e IMAINITlugIudeyaTERuYIA Thai Journal Citation Index (TCI) )
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15uns netiug, susinu ALY, AIIYT DIANYUAITIN LA BAFT ymmaﬁ. (o&om). HAYDY
nsvuaadnneiwielaniavadiduunsmindenlulasd findeuseisuondnad
wunfinseualnmes. 1sanTIMermansysm, belo), mmo-mnse.

(1FaINIINITLlugIUTeUATEAUYIA Thai Journal Citation Index (TCI) )

Alaksanasuwan, S., Buranawong, A., & Witit-anun, N. (2020). Effect of sputtering Current on
the structure of TiCrN thin films prepared from mosaic target by reactive DC
magnetron sputtering. Applied Mechanics and Materials, 901. 37-42.

(13 INMTIINITlUgIUTeNATEAUNIWIYIR Scopus (http://www.info.scopus.com)
Buranawong, A., & Witit-anun, N. (2020). The Effect of annealing temperature on structure
of TiCrN thin film deposited by DC magnetron sputtering method. Applied

Mechanics and Materials, 901. 31-36.

(13 INTIINITIUgIUTRLATEA VIR Scopus (http://www.info.scopus.com)

Buranawong, A., & Witit-anun, N. (2019). Structure and oxidation behavior CrN thin films
deposited using DC reactive magnetron sputtering. Key Engineering Materials, 798.
122-127.

(135NN lUgIUTBLATEA VIR Scopus (http://www.info.scopus.com))

Witit-anun, N. & Buranawong, A. (2019). Effect of substrate-target distance on the
structure of TiCrN films deposited from mosaic target by reactive DC magnetron
sputtering. Key Engineering Materials, 798. 163-168.

(’J’]33’1'3‘1/1’1%”3611’1ﬂ’]'ﬂug’lusﬁagaizﬁumu’lsﬁ’la Scopus (http://www.info.scopus.com))

Witit-anun, N., Buranawong, A. & Chaikhun, S. (2017). Effect of nitrogen flow rate on
structure of TiCrN thin films prepared from mosaic target by reactive DC
unbalanced magnetron sputtering. In The 13" International Conference on
Ecomaterials (ICEM13), (p. 138). Bangkok. King Mongkut’s University of Technology
Thonburi (Thailand).

(N5aIINNISlugIuTeyaTERuYIA Thai Journal Citation Index (TC) ﬂajaﬁi ®)

Buranawong, A., & Witit-anun, N. (2017). The effect of base pressure on crystal structure
and microstructure of CrN Thin Film deposited by reactive magnetron sputtering.
Applied Mechanics and Materials, 868. 301-304.

(1A INAINITIUIUTRLATEAUUIUINIR Web of Science (ISI)
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Witit-anun, N. & Buranawong, A. (2017). Effect of deposition time on structure of TiAIN
thin films deposited by reactive DC magnetron Co-sputtering. Applied Mechanics
and Materials, 868. 318-321.

(135NN LU IUTBLATEA VIR Web of Science (ISI)

Khambun, A., Buranawong, A., & Witit-anun, N. (2017). Effect of Al sputtering current on
structure of CrAIN thin films prepared by reactive DC magnetron Co-sputtering.
Applied Mechanics and Materials, 868. 322-325.

(1IN IUTRYATEAUUININIR Web of Science (ISI)

Khambun, A., Buranawong, A., & Witit-anun, N. (2017). Structural characterization of
reactive DC magnetron Co-sputtered nanocrystalline CrAIN thin film. Key
Engineering Materials, 751. 84-87.

(1IN IUTRLATEAUIUIYIR Scopus (http://www.info.scopus.com))

Thammapreecha, J., Treetong, A., Putasaeng, B., Witit-anun, N., Chaikhun, S. & Limsuwan,
P. (2017). Structure and properties of ZrTiO4 thin films prepared by reactive
magnetron Co-sputtering without heating. International Journal of Natural
Sciences Research, 5(3), 50-54.

(’mm51/1wﬁﬁmmﬁugmsﬁagaizﬁuuwmma Scopus (http://www.info.scopus.com))

Witit-anun, N., & Buranawong, A. (2017) Effect of sputtering power on the structure of DC
magnetron sputtered vanadium nitride thin films. Journal of Metals, Materials
and Minerals, 27(1), 47-52.

(1A INFNINITIUFIUTRYATEAUUIUIYIR Web of Science (IS)

Buranawong, A., & Witit-anun, N. (2017). Nanostructure and microstructure evolution of
D.C. reactive magnetron sputtered CrN thin films. Key Engineering Materials, 718.
57-61.

(13 INTIINITIUUTBYATEAUUIUIIR Scopus (http://www.info.scopus.com))

(8) w1HaRAMT UIWIIA
Uszaunisalaau
U w.a. 2554-U3q0u anginenmans aming1aeysny

U
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& aa U 6

9fMT YA, ausTaud Ayey, A3TYS endnuaadsas uag U5uas Innetiud. (odom).
Trssaauagnginssunsineendinduvesiduunsnmienlulasd findoudie
windiasuorfinaguiniinseualnmesa. 15a15IMeMansyIn, bele), mov-aco.

(13 INIIINITlugIUTeUATEAUYIA Thai Journal Citation Index (TCI) )

15uns Inetiud, ausshu A1y, ATTYS BIANYMEAITIN WA ORAT YIIIA. (odom). NaYBY

nsvuaadneiwielaniavadiduundmindenlulasd findeuseisuondnad
uuntnsoualnmesy. ’mmfmmmam%ysww, b&(e), nRa-ned..

(NFaIMAINITlugIuTeyaTERuYIA Thai Journal Citation Index (TCI) )

Buranawong, A., & Witit-anun, N. (2020). The effect of annealing temperature on structure
of TiCrN thin film deposited by DC magnetron sputtering method. Applied
Mechanics and Materials, 901. 31-36.

(’J’]561'131/1’1&36{1’1ﬂ’ﬁs[,ug’lusﬁaigaizﬁuwlu’vuqa Scopus (http://www.info.scopus.com)
Alaksanasuwan, S., Buranawong, A., & Witit-anun, N. (2020). Effect of sputtering current on
the structure of TiCrN thin films prepared from mosaic target by reactive DC

magnetron sputtering. Applied Mechanics and Materials, 901. 37-42.

(15 INIINSLlUgIUTRLATEA VIR Scopus (http://www.info.scopus.com)

Buranawong, A., & Witit-anun, N. (2019). Structure and oxidation behavior CrN thin films
deposited using DC reactive magnetron sputtering. Key Engineering Materials, 798.
122-127.

('J”ﬁmiﬂmﬁ“mmﬂugm%@mﬂaizﬁummma Scopus (http://www.info.scopus.com))

Witit-anun, N. & Buranawong, A. (2019). Effect of substrate-target distance on the
structure of TiCrN films deposited from mosaic target by reactive DC magnetron
sputtering. Key Engineering Materials, 798. 163-168.

('mansmﬁmnwsiugwu%’azgaizé’uumma Scopus (http://www.info.scopus.com))

Buranawong, A., & Witit-anun, N. (2017). The Effect of base pressure on crystal structure
and microstructure of CrN thin film deposited by reactive magnetron sputtering.
Applied Mechanics and Materials, 868. 301-304.

(135NN LU IUTRLATEA VIR Web of Science (ISI)

Witit-anun, N. & Buranawong, A. (2017). Effect of deposition tme on structure of TiAIN
thin films deposited by reactive DC magnetron Co-sputtering. Applied Mechanics
and Materials, 868. 318-321.
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(13 INTIINTLUIUTRUATEAUUIUINIR Web of Science (ISI)

Khambun, A., Buranawong, A., & Witit-anun, N. (2017). Effect of Al sputtering current on
structure of CrAIN thin films prepared by reactive DC magnetron Co-sputtering.
Applied Mechanics and Materials, 868. 322-325.

(1N INTNINTLUFIUTRUATEAUUIUINIR Web of Science (ISI)

Khambun, A., Buranawong, A., & Witit-anun, N. (2017). Structural characterization of
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