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Jugusistiowsn vise dusanisfnul3yalnaiunivildnd Niinanisiseud uaz  /mM38n13
Weaunavivivualanamduiiey

3. Jadinsazdesdinuintudngulurinuenisile nsye nsem nsleulussaudinasses
douruANNINTYIIUsEmAnNReuluvesddinIne 1§y

4. ueninileanil Ieglunaeitiavesnnenssunmsusmmvanans

Nangns wuy 1.2

1. 1 0ulUanulsenieurnInendsd eeing 1399 N1sSUlTnAnessluaazln1sAnen



°o & = v a = a aa ¢ oA A o o o = AV Yo
2. @L59N5ANWSEAUUIUUINSG @191 WANE KIBE1VNNYIVD "U']ﬂﬁﬂ']‘UUQﬂﬂJﬂﬂ‘U'W]l@iU

A
=

MsfuseInINNIENTsAnwiEng § wanadeulfinsmedslimnd 350 lussuudidudy
avaugeandy 4.0 Tiuaud arwanunsn uasdnenmifiosveiineh  auidnus uaed
nanuAdsuazAiuieunslunsansinmsieglupudeyadaduivonsulussivanna 1oy
IS Web of Science %30 Scifinder Scholar agsties 1 3os Inerdugusiadousn

3. gadpsvzdeannuinwdinguluinuenisita n1sw A n1seu MsWeuluseaud  wagses
aousumNEMwIEsUsEmanstoulvve sudinine1de

4. voninilonnil IeglunaeitiavennenssunsusmIsvangns

NANgAS WUy 2.1
1. ulumuusgnmainerdodoslnl iFes masuiin@nwideluudazdnsanw
2. dufamsfnwseduUiyanln aviviland videauniieadeninantugasdnuilésu

N155UTIINNTENTHANYIBNNT

3. gadnsvzeadianuinmusinguluvinuwen1sils Msme n1se1u Madeuluseaud wazses
aousuANIMwIEsUsEmAn iUl sludininede

4. uaﬂmﬁaﬁm‘ﬁTﬁaeﬂu@aaﬂﬁwammzmiumiu‘%mwé’ﬂqm

NANGAS LU 2.2
<@ a [} = oA [} =1 1 [ = =
1. Wulusudseniauyminededasing 1589 NssU@Enwseluwiaslnis@nw
o & ¢ ) a = a aa ¢ - A a P ) = A v
2. dusansfnwsedudiaes a1viviand viseanumietesanaaugaudnunlasu
N135U099INNTENTWANBIEAS Tnansiseulswnsaaslisinin 350 Tussuuaisudy
= ad v ) ~ a o Aa %
avauasanidu 4.0 duaui anuaunsanasdnenmiieaweiagyiguginusla
3. Jadinsazdedinnuinwdsngulurinwensile n1sya n1seu nsWeuluseaud uazsed
douruANNINTYINUsEmAnNReulvvesddinIne 1§y
4. ueninileantl Teglunaeitiavesnnnssumsusmmvanans
2.3 JgyinvastinAnyinsnidn
| mmi’ﬁ’lummsﬁmﬂizLwﬁhjl,ﬂwwa
M annaddundnemans/Mandiuguliiiome
M nsususnlunisiSeusesiuiigedu
L] dn@nwiuieeu lusiuseaun1sainiedinunisise
L1 B oo

2.4 nagwslunisdiunmsiiveudludywn / desrinvasindnunlude 2.3
M lsfinsifiunszuinion 207711 Bmsmmquiluiiand Ssezdsuitymidesausu
adamans/Aandiugiulaiwovasiinnulul
M dansuguiimetin@nwluv wuzthamsnadwsneuasnsuimsdanisaueslunis@ne
M seumnewhiiornsgivinwliuienansdynauimihiiaondosgua Tiduuzi urtndnw
Fagumateunazn1side

M dafanssueiunnuifunisdings waziugiumnuisundinenansuaziland



2.5 wnumssuiindnwuasdansamsdneluszes 5 Y

Un1sfnw 2561 | 2562 | 2563 | 2564 | 2565
AANIANET 112121 ]21]2]1]2
Srunuinfnwiiniainazdu
wWuU 1.1 n1AUng T -1 -1]-]1]-]1]-
WUU 1.2 AMAUNR Tl-1 -1 |-|1]-]1]-
WUU 2.1 MAUNR 30 -3 -13]|-13]-1]3]-
WUU 2.2 MAUNR 30 -3 -13]|-13]-1]3]-
Srunuin@neiinainazdndanisdne
wWUU 1.1 nAUn@ e e T IR A A R A S
WUU 1.2 n1AUng e N e T e e e A e |
WUU 2.1 nAUNR -l -l - -3 - 3] -1]3
WUU 2.2 NAUNRA e e B e e S T

2.6 UUITSUTUAULLHNY

1) yenudeyasulszanavesany lussezia 3 U lngduunsgazideanuiten1siaueniauysyinm

Yeuuszaney

2561 2562 (Uszununnsg) 2563 (Uszanunng)
WAL quUszanal | auussan | sudszanad | oauussanu | oauussna | sudszanm
WA LAY Ruswla WA LAY Rusele WA LAY Rusele
LA UITUUTUNTURNINGRY 53,604,500 23,412,700 56,284,700 | 24,583,300 59,099,000 25,812,500
LHUIIUASISBUA DU 317,575,400 67,214,200 | 333,454,200 70,574,900 | 350,126,900 74,103,700
LqumuaﬁfUﬁuuimmi 679,100 2,176,900 713,100 2,285,700 720,200 2,400,000
WHUIIUIE 0| 11,564,500 0| 12,142,700 0| 12,749,900
LRUIUUTNITITINITUAGIAL 7,820,000 2,076,700 8,211,000 2,180,500 8,293,100 2,289,600
LHUUNITAEUN 0 375,000 0 393,800 0 0
AaUTausTsuLazAuIndo
LLNuﬂ’luyjimﬂmiﬁﬁLﬁ%umi 65,770,800 0 69,059,300 0| 69,749,900 0
TBUazNAIU
37U 445,449,800 | 106,820,000 | 467,722,300 | 112,160,900 | 487,989,100 | 117,355,700
saTiedy 552,269,800 579,883,200 605,344,800

2) alddremdgiemtndnwlunisudndadga (naeandngns)
NangmIay 180,000 UM
wangmsag 240,000 UM

. WuU 1.1 wae 2.1
9. bUU 1.2 g 2.2

2.7 STUUNISANE
M wuuduseu

O wuunslnanugedsiinidundn
O wuunmslnasudeunsnmuazdoadudondn

O wuumslnameddnnseindidudondn (E-learning)
O wuunelnansdumasiun
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O duqGew
2.8 msieulauniein nsEuINIILAzNITAMzIUEUEEUdINIMN NSy
Julumudetsduuminendodedml 1 whensnusgiulndiefner w2559  uaz
Usgmatudininends uvninedodedml Fos uunufdRnisdasuununisine niséheauie ns
SulsuinAnwinaznmsieulounieinvesinfnw Taudindnw
3. NENgAUALaNANIILHaU
3.1 Nangns
3.1.1 uunilenn
NANEASUUY 1.1 911UMene SIURRRANANENAS 48 vihein
NANGATUUU 1.2 1IUNNEAR SIUARRANANERAS 72 mlena
VANgASLUU 2.1 Fuiunidielin iusaeavangns Wideendn 48 wihefin
VANGASLUU 2.2 Funidiein saunaeavangas Wideendn 75 wihefin
3.1.2 lassafreavangns
vdngns wuu 1.1 dwuinAnuiidnzanisinussiuSygyin

UUNUIENA TIURRIANANGAT 48 vidaenA
n. Yseyeurlinus 48 wihehn
207898 fruinus 48 whefn

. AAINTTANIYINTT UsEnauaay
1) Wndnwideausnanulunsdunuilunmwdinguedutosnianisinway 1 ada Wudnau
lideenin 3 nAnsfnw wasdeadisduuussauiunnfing naenseesiaInIsAnm
2) nasuguinud videdunilwemanuguiinug Fedldfunisinud vioogsies Audunis
Tinanuntediuniwemanulsiiunssensuliafuilunsassefuuuneafiinmeaaey
INNTTUAIABUBNINTINAUNTES (peer review) sesiinunmidufivensuluaans Tng
NINIMAIPINTAINENRRseglugIutaa ISI, Scopus, IEEE, PubMed %38 Web of Science
waziidevesindnyiduionsnifusiuediedes 2 deslas 2 Feduswuiiudesedlu
21581578 ISI Impact Factor wazggnimdusuly Quartile Score 1 w38 2 Yo5ansuannd
¥1N15398
3) thdnwdeaausnanuiliisadestuguidnusuuuiina Tuivssgivnssssuuunna
ogatlos 1 1309
9) tindnwidesnumaduddisaeuluivufiRnmsiandtuguviodumumuuneuly
nIzUILIvINANATEAUUS Qe 193S
5) UNANYIRBITIBIUNANITANYINULUUTIBNURATaTMTIRINedeYNAIAN1T Anwi Tngniu
ALY UTEIUTZEIUNT TN s UdnAnwUsednnzuazsiuTndindinivendennnin
N13ANY
A. nszurIvIlitumiseinazeu
1) muldeulvvestiudininerds: MwisaUszimna
2) mudeuluvesauiv: thanwifanuiiuguliifisme fesamadouFeulunsruaii
AYNTTUNTUIMSUANERTUTTIEU v IMULLN
4. MIFERUINAMENUR
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s
a

1) fhdnwazdesiunsasuinnuanififioussiiuanumieuuayauansn iedavdiaue
A9 enuinus
2) thnwiiaeulsiniu favsasuudmalétn 1 adh Taefosdud esveaaull nisaouufdasios
aouliasaduniely 1 manmsdnwdald Tuannsdeundausn
3. NM3AUYTENIAADNNS
runsABUYTEINANNS (comprehensive examination) Ingtin@nuniudiiesveaouse
Saudininends Tngshuanuiuseuvesnngnssumsiuinuguidnusvieenansdiinuesg
Unuswan
vangns uwuy 1.2 SwduinAnwiiduianmsinussiuSygins

UL SIUARBANANGAT 72 wiaefin
N, Usgugtinus 72 wuEhn
207897 fruiinus 72 wihein

9. NAINTIUNIVING UTENaUAe

1) indnwideausnanulumsdunuilunmwdingued ntosnianisinwiay 1 as5e Wuduau
litlounin 3 NMANSANYY WarABLdNTINFUNUSEAUTMTIRAN Y AADATEELLIAINISANT

2) nauAuinus viediumiaveranuaufinus desl Asunsifiun vieedslperiiuns
Tinanunsediuniswewmanulasunisyeusuliaiunlunsasseauuuvfninisnsisaeu
9INNTIUNIANBUDNNTINGUNTEY (peer review) agrsfinaunmluizeniuluiinis lay
NI IMBIPINTAINENRRteglugIuTeLa ISI, Scopus, IEEE, PubMed %58 Web of Science

N U = @ A [ o 1 v = = o & v I

wazlvevesinAnvuludeusnidudnuedraies 3 15edlay 2 Fasluduwiutuieseyly
N3e5Ad 1S Impact Factor waggnindusulu Quartile Score 1 %38 2 ¥83915&A5 WA
N33
v = ¥ .«.:4' r.:l' ¥ U aa 6 | r-:ll a % a

3) dnAnwidetauananuiifettaiugufinusuuuiiniuan Tunusegaivinsseauuue@
pYNUDY 1 1399

(%
& A

4) dnfAnwisssiunmaduivisaeuluivdiinsidndnuguvseduinuniuuniseuly
nszUNATANENdTEAUUTY YIRS
5) UNANYIRBITIBIUNANITANYIAUUUUTIBNURA VBITNARTNe1aENNAANTSANY Iagk1u
ALY UTOIUTEEIUNTTUNsUTIRAnuUseinnzuazsuTndindinivetdennnin
RGO
A. nszurIvIlitumiseinazeu
1) muldeulvvestiudininerds: MwisaUszimna
2) mudeulvvesannniv: thAnwniidanudiugulidiems desamadououlunszuniend
AYNTTUNTUIMSUANERTUTTIEU VMU
4. MIFERUINAMENUR
1) tinAnwagsios iuns deuianuauifiieUssidunumieuuazauanini iedaviiaue
1A599190 W Inus
2) thnwiiaeulsisi Savsasuudiildsn 1 ads InedesdusSoseanuln nsaeuuiddios
aoulfiatadumelu 1 mmanmsAnendaly duannmsaeunsausn
3) thdnunitaeulirunsasuingaenti AuznssunTUIvdngnstasinAnuUsed

a1 enafasantmleuduin@nwsyauuSygilnla
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3. N3eUUsENIAANS
HIUN5a0UUTZINaAIU3 (comprehensive examination) lngtin@AnwguASesveaeusie
Unudininende TngruanuiiuyoureInaznssunsiusnw auf dnusvises191sdiusnwineg
Tnusvan
(% ] v v K ao & = o/ 2
nangasuuu 2.1 dwivinfnenduianisinerszaudsygyiln

JIUMULAN  SIUARRANANEAT lsitiaeindn 48  wuU29nA
. ATTUIUIVGU lsitiosnin 12 wudlenn
1. AsgudvlusEAuTMIRANY laideani 12 e
1.1 nsEUdT IUa1IB LN laideanin 12 e

1.1.1 psgurudnnveAu aid]
1.1.2 ns¥uiwigndan laidpani 12 miein

cs a v o oA e a 4ao aa I3 -

Wonannszuativiseautudindnwluiuddvinvi gulinusuas/m3e
WL NlanuduiusiusuAvgulinusannszuiniveelull Wsenszuiwindulay
ALY UTBIRZNTIUNITIUSNWIAuiidnus lneedutes 6 wihedn deududiluszdu
800

dmsutindnwiilipeSeunssunimguvnamansuaznamansigaais
=) I 1 [ v a = 4 ] a a s
wiaiguiihluseaudadindny Wamedows  sunszudin 207708 gauvwarnansias
QEGRGIATAGAR

dusuindnunlireSsunszurvivetineansdusuiandnseLfeuwin
Tusyautadiefny Iameleunseuindsn 207711 Fensmamguiluiand

207701 NAANEASITME Y 3 wein
207703 NaMEnIAIUAL 1 3 WUIEAe
207704 NAAEASAIBUAL 2 3 WA
207705 waranslniuuuatu 1 3 wUeAn
207706 waransiuuvatu 2 3 WUIEAe
207708 QUVNAFANSLAZNAAENSITIETA 3 mhgin
207711 FBnamamgul luiand 3 e
207712 nsAniunsuaNsiEUeUITENIsIuNand

3 wUEAn
207723 Wandgenauun 3 wene
207724 \Asugand 3 wihein
207727 JUATN3E5EMINTloRUNUAENT 3 wUEAn
207729 Lulasugdand 3 WA
207741 Vo uiveda 1 3 Wlede
207742 Vo uirouds 2 3 wehn
207743 Sedlonduaznanmans 1 3 WA
207744 Sedlendiaznanmians 2 3 nehn
207745 nouiwaznisiwinlasaidianeseu 3 wihefn
207761 Wandtndes 1 3 WA
207762 Wandtuades 2 3 wihein



207765 walulagiaadusuaznisussynd 3 wein

207766 winsflonassadouitniundes 3 WUwhe
207767 wATAN1sENwzlaNEa I8 lnTUa10UNA

3 wUeAn
207768 Hdndvasdrounia 3 whghn
207769 Handuazimelulafvosnioassoyma 3 wiefin
207775 AAUFENSAIOURAL 1 3 WA
207776 NAUAENSAIDUGN 2 3 WA
207777 nsindauagyimnudussuuesney 3 wUeAn
207779 VB AUINAIBUGY 3 nlwnn
207781 Wanda1s1mrans 1 3 WA
207782 Wandn1s1mans 3 WA
207783 Wandveda13fInanesenInmIgny 3 whehn
207785 LONANINEN 3 wUeAn
207787 ANSIANERSHIUNANTTO 3 nehn
207794 Wvoldenassyeawand 3 WUIEAe
207808 NaA@ASEnR 3 wiein
207844 WandgunsalansAsiath 3 wein
207846 Mdadenassmeafidndantugaeauds 3 wledn
207862 Wsldonassmeiandiundes 3 wiein
207868 Wdaidenassmeildndvemanaunuazaiaunie

3 wUEAn
207878 WaldonasseiAumEns 3 WA
207881 Wﬁﬂﬁmaaaymﬂﬁugﬂmmzifﬂima‘iwm 3 mhgin
207882 AULEDYTUDINIIATY 3 WUIEAe
207888 WaldonasInidndasnenans 3 WA
207891 dAunuuIygyen 1 2 s
207892 dunuUSgygen 2 2 s

PUBLNG : NIV LAV IV AN A8 NTzUIIT TUsEaUTUANANEN
a1vWand (207..) v andussend (217..) wae @1vIvINsImEns (226..)

1.2 NIUIIVIUDNANVIVUANY aid]

1.2.1 n3zUIInUany Taidl

1.2.2 AsEUiwIgLden Taidl

2. ﬂizmui‘smsxé’uﬁfgapm%%uqq Taidl
. Usgysyrtinwus 36 wqehn
207899 Awfinus 36 UL

A. NszUdvTlituniaeinazay
1) sudeulvvestaudfindne ds: nwsdszme
2) sudeulvvasanundv: il

4. NANTIUNIVINTT Usenaunae
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1) Wn@AnwAsaausnanulunmsduuuidunesingwedrsdosnianisfinwaz 1 ase Wudiuau
litlaeni 3 AANISANYT kaLABNINTINFULUNTEAUTUANANY AABATEELIAINISANYD
2) HanuUABnus viediu deeamanunuiinus deslasunisiiiun visesgetaediiung
TrnasnunrsadiunilsveananulasunisuausulianunlunsansseAuLILIvIANinIsnsI9daU
INNTIUNITNNYUDNUITINNAUNTOY (peer review) aa'mﬁammwL“T;Juﬁaau%'uimamiﬂ Tng
NINIMBIPINTAINEIRRsRglugIuTeaLa ISI, Scopus, IEEE, PubMed %58 Web of Science
dd{' v = I d' I o 1 v d' d' o gj v [
wazlvevestinAnviluveusniduduiuedrades 2 1Sealay 1 Fesludwiududeseyly
M3esNT 1S Impact Factor waggnindusulu Quartile Score 1 %38 2 ¥8315aN5 WA
YNN15IY
o =2 o A a P ) Aa I | ~ a ) a
3) dnfinwdesauenanuiietesiugulinuswuviinat Tunusesainnsseauuuns
2819UBY 1 1599
o = 2 1 =3 P2 a a wa aa o‘dy =l I~ % =l
4) dn@nwisesriunsiludheaeulinufianmidndiuguvsedudnuniuunseuly
NTEUIITINANATEAUUS Y193
5) UNANYIABITIENUNANTANYIAULUUTIENUHATDIT TR INEdeNNAIANTTANY TagkY
ANUWILEEUTRIUTETIUNTIINMITTinAnsUsed naiziar TIUTINddininendennaia
ANSANYI
3. N3ERUINAENUR
1) infnwazAesriunsaeuinguantiieussiiiuanunsouwagauaun 50 ieddnsiaus
1A595190 e Hnus
2) dnAnwnasuliniu JdnSasuwnsilean 1 A5e lnenosdumsaswedaulny nMsaouknilday
Tasadunielu 1 Manisdnwaaly TuannisaauaAsIwsn
2. N3EaUUTENIAANS
HIUN5A0UUIZINaAIU3 (comprehensive examination) lngdnfAnwguiiesveaey
AoUdinivendt 1ngruAILALYUTEIRMZNTINNITIUS N AU dnussee19158NUS Y
AU UNUSVAN
@ o v @ Ao & = @ ™~ a
nangasuuu 2.2 dwmiutnfnemduianisfneseaudiyynng

IUUMILAA  FIUARDANANEAT laitounin 75  wiawna
. ATTUIUIVITIU lsitfosnin 27  wULenA
1. AsguAvlusEAUTMTIRANY laidaenin 27 wuein

1.1 NSz AV NANE laidaenin 27 wuein

1.1.1 nszuuivnvsnu 21 wuwha

207701 NAFNANSITING LY 3 mhghn

207703 NaAANIAIDUAY 1 3 wwha

207704 NAFNERSAIDURY 2 3 Wein

207705 waransiuuuatu 1 3 wwha

207706 waransiuuvatu 2 3 wwha

207708 QUUNAAIARNSLAZNAAERSLTIATRA 3 wihein

207711 W el luiand 3 whwhn



1.1.2 NSV MADN laitleenin 6

LHBNIINNTEUIUINNTEAUTUANAN W UL NV A

9

PUILNR

finusuaz/v3e

15

wynyNlanuduiusiusuIng e inusannssundnselull vse nszuiwinduley
ANULIUTEUYBIRZNTIUNSNIUS N ufinus Tnsegtes 3 wiiefn deuduiuluszeu

800

207712

207723
207724
207727
207729
207741
207742
207743
207744
207745
207761
207762
207765
207766
207767

207768
207769
207775
207776
207777
207779
207781
207782
207783
207785
207787
207794
207808
207844
207846
207862
207868

207878
207881

ANSANRUNITHAZNISUAUD NN AUNENE

(6N]

AAnATImauUN 3
\AswgNaEnd 3
JunsnsesznInglessuiuaans 3
Lulaswgdand 3
al <
VUV 1 3
al <
VUV 2 3
v a 4 = 6
NALDNYLALNANAIARNT 1 3
SAeNTwaTNANAARS 2 3
nguiuaznsiuwinlasEsdiannseu 3
AaAndadmdes 1 3
Aanddwedes 2 3
walulagimdesuaznisuszend 3
=~ & ~ an a a ¢
WA3a9lauarselaudTneiedes 3
WATANIMENYTRNIEMEINTUE1YNA

3
WAndvesdrounia 3
Wanduazmeluladvoaaioassoyma 3
AAUFNENSAIBURY 1 3
NAUAIEASAIDUAN 2 3
nsindasazyhanudussuuszney 3
N auuAIousiy 3
Wandarsnenans 1 3
W@ndasneans 2 3
WAndveda136Ina19senINmIINY 3
LONANINGN 3
ASIFENERSHANANITAL 3
YoLaRNETINEIVINENS 3
naFansana 3
Wandgunsalansisiath 3
MvoLdanassn1aNandan1uzvoaunds 3
MvolaenasIneiandiinaes 3

nAn
nAn
nBAR
WA
nAR
VeRRlY
eRRlY
VeRRlY
nBAR
nIBAR
nIBAR
eRRlY
eRRLY
eRRlY

nIAR
NUIBAR
VPRRlg
VeRRlg
VPRRlg
NILAR
NIAR
NIAR
VeRRlg
VPRRlZ
VeRRlZ
NUILAR
NUILAR
NUIAR
VeRRlZ
VeRRlZ
VPRRlZ

Wtaidenassneiidndvamatauiazdiaynia

3
Wtaidenassnevinuaans 3
WandvasauniAiiugiuuazinsNainen 3

PUIYAR
PUIYAR
WUILAR
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207882 AULADYTVDINNATY 3 wiheda
207888 Widedenassneildndansaians 3 wihefn
207891 AunuUIygyen 1 2 mhyfs
207892 AunuUSygen 2 2w

PUIBWA : NTEUIT LA I aNE vunene nsuttdvluseauTuRnAne

aniland (207...) anuidnduszend (217..) uag awiwasmans (226...)

9.

fA.

1.2 NSEUIUIVIUDNANVIVIUNANY aid]

1.2.1 asguawinveu Taidl

1.2.2 Asguawigden Taidl

2. ﬂismu%ﬁzﬁ’uﬂ%@mﬁ%qq Taigl
USeyauntinus 48 wiawie
207898 AufunuS 48 vhefn

AsTUAUITIN BitTunUleinazay
1) guteulvreslufin Inendy: MwIReUsena
2) mudeulvvesanvIv il

4. AANTTUNT9IVINTS Usenaunie

Q.

1) indnwideausnanulunsdunuilunmwsinguedutosnianisinway 1 ada Hudnay
Lideenin 3 nANsAnw wavdeudisduuuseauiunnfing naenseesiaInIsAnm

2) nasuguiinud videduniwemanuguiinug Fedldfunsiiud vioogetenduiuns
Tinanuniediuniwemanuldiunssensulyiafuilunsassefuuuneafiinmeadey
NNTIINMIABUBNINTINAUNTE (peer review) pesfinummdudiseniuluaemnism lng
NINIMAIPINTAINENIRseglugIutaa ISI, Scopus, IEEE, PubMed %38 Web of Science
wariidevesindnviduonsnidudnuedstios 2 deslae 2 Feduswauiiudesedlu
2158757 ISI Impact Factor wazggnimdusuly Quartile Score 1 w38 2 Yo5ansiuannd
115398

3) thdnudeaausnanuiliisadesfunuiinusuuuiinan TuiiussAvnssesuumnd
ogation 1 1309

9) tnAnwidesumaduddisaeuluivufiRnsiandtuguvdedumunuuneuly
nIzUILIvINANATEAUUS ey 193

5) UNANYIABITIBNUNANITANYIAULUUTISNUHATDIU TR INEdeNNAIANITANY TAekY
ALY UTOIUTZEUNTTUNSUTIRAnwUszdnnzuaz s uT N dadaidiaivedeynnin

ANSANEN

. MSHIUINAENUR

'3
=

1) tihdnwagdesiiunsasuinnuaniBifioussiiuanumieunayeiuanise iedavdiaue
1A599190 W Inus

2) tihdnwitaeulsisiu favSaeuuiiiladn 1 ads Inedesdudiosmeneulmi msaouuifdos
aoulviaseaunely 1 mensinudaly dunnmsaeunausn

3) thdnunitaeuliriunsasuiagaenti AuznssunTUIvdngnstasindnuUsed
a1 orafarsanilewduln@nwssaulsyainla

N13aaUUsENIaRINS
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NUMIEUUTEANAAINS (comprehensive examination) Tnetin@nuiuieseaey
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Type 1.1 : Student with Master’s degree

Degree Requirements 48 credits
A. Thesis 48  credits
207898 Doctoral Thesis 48  credits

B. Academic activities

1) A student has to present a seminar in English on the topic related to his/her thesis
once every semester for at least three semesters and students have to attend seminar
every semester that the course is offered.

2) The whole or a part of the thesis must be published/accepted for publication in
international journals with peer review indexed by ISI, Scopus, IEEE, PubMed or Web of
Science for at least 2 papers (as the first author), where 2 of them must have ISI Impact
factor and must be in journal with quartile scores of 1 or 2 in the research field.

3) A student must present at least one oral presentation on the topic related to his/her
thesis at international meeting(s).

4) A student is required to exercise his/her teaching and/or laboratory skill by taking the
role as a teaching assistant in an introductory physics laboratory course or a tutor for
an undergraduate physics course.

5) A student has to report thesis progression to the Graduate School every semester
through the approval of the Chairman of the Graduate Study Committee of the Faculty
of Science.

C. Non-credit course
1) Graduate School’s requirement: a foreign language
2) Program’s requirement: A student who is deficient in basic background must register
courses recommended by the graduate program administrative
committee.
D. Qualifying examination

1) A student must complete a qualifying examination to evaluate his/her ability before
presenting a thesis proposal.

2) An unsuccessful examinee must take a re-examination, for the last time, within the
following regular semester.

E. Comprehensive examination
Having submitted a request form to the Graduate School, approved by thesis
committee or major thesis advisor, a student must then complete a comprehensive
examination.
Type 1.2 : Student with Bachelor’s degree
Degree Requirements 72  credits
A. Thesis 72  credits



18

207897 Doctoral Thesis 72 credits
B. Academic activities

1) A student has to present a seminar in English on the topic related to his/her thesis
once every semester for at least three semesters and students have to attend seminar
every semester that the course is offered.

2) The whole or a part of the thesis must be published/accepted for publication in
international journals with peer review indexed by ISI, Scopus, IEEE, PubMed or Web of
Science for at least 3 papers (as the first author), where 2 of them must have ISI Impact
factor and must be in journal with quartile scores of 1 or 2 in the research field.

3) A student must present at least one oral presentation on the topic related to his/her
thesis at international meeting(s).

4) A student is required to exercise his/her teaching and/or laboratory skill by taking the
role as a teaching assistant in an introductory physics laboratory course or a tutor for
an undergraduate physics course.

5) A student has to report thesis progression to the Graduate School every semester
through the approval of the Chairman of the Graduate Study Committee of the Faculty
of Science.

C. Non-credit course
1) Graduate School’s requirement : a foreign language
2) Program’s requirement : A student who is deficient in basic background must register
courses recommended by the graduate program administrative
committee.
D. Qualifying examination

1) A student must complete a qualifying examination to evaluate his/her ability before
presenting a thesis proposal.

2) An unsuccessful examinee must take a re-examination, for the last time, within the
following regular semester.

3) An unsuccessful examinee may transfer to Master’s Degree studies with the approval of
the Graduate Program Administrative Committee.

E. Comprehensive examination
Having submitted a request form to the Graduate School, approved by thesis
committee or major thesis advisor, a student must then complete a comprehensive
examination.

Type 2.1 : Student with Master’s degree

Degree Requirements a minimum of 48  credits
A. Course work a minimum of 12 credits
1. Graduate Courses a minimum of 12 credits
1.1 Field of specilization a minimum of 12 credits

1.1.1 Required courses none

1.1.2 Elective courses a minimum of 12 credits
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Select any graduate courses in the field of thesis research interest
from the following physics courses or other courses with an approval from the advisory
committee. A minimum of 6 credits must be from 800 level courses.

If a student had never completed any graduate level course in
Statistical Mechanics or equivalent he/she must take the following course : 207708
Thermodynamics and Statistical Mechanics.

If a student had never complete any graduate level course in
mathematical physics or equivalent he/she must take the following course : 207711

Theoretical Methods in Physics.

207701 Theoretical Mechanics 3 credits
207703 Quantum Mechanics 1 3 credits
207704 Quantum Mechanics 2 3 credits
207705 Classical Electrodynamics 1 3 credits
207706 Classical Electrodynamics 2 3 credits
207708 Thermodynamics and Statistical Mechanics

3 credits
207711 Theoretical Methods in Physics 3 credits
207712 Research Conduction and Presentation in Physics

3 credits
207723 Computational Physics 3 credits
207724 Econophysics 3 credits
207727 Interactions of lons with Matters 3 credits
207729 Microfluidics 3 credits
207741 Theory of Solid 1 3 credits
207742 Theory of Solid 2 3 credits
207743 X-Ray Crystallography 1 3 credits
207744 X-Ray Crystallography 2 3 credits
207745 Electronic Structure Theory and Calculations

3 credits
207761 Nuclear Physics 1 3 credits
207762 Nuclear Physics 2 3 credits
207765 Nuclear Technology and Applications 3 credits
207766 Nuclear Instruments and Methods 3 credits
207767 Beam Probe Characterization Techniques

3 credits
207768 Beam Physics 3 credits
207769 Accelerator Physics and Technology 3 credits
207775 Quantum Optics 1 3 credits
207776 Quantum Optics 2 3 credits

207777 Trapping and Cooling of Neutral Atoms
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3 credits
207779 Quantum Field Theory 3 credits
207781 Astrophysics 1 3 credits
207782 Astrophysics 2 3 credits
207783 Physics of the Interstellar Medium 3 credits
207785 Cosmology 3 credits
207787 Observational Astronomy 3 credits
207794 Selected Topics in Physics 3 credits
207808 Statistical Mechanics 3 credits
207844 Physics of Semiconductor Devices 3 credits
207846 Selected Topics in Solids State Physics 3 credits
207862 Selected Topics in Nuclear Physics 3 credits
207868 Selected Topics in Plasma and Beam Physics

3 credits
207878 Selected Topics in Optical Problems 3 credits
207881 Elementary Particle Physics and Cosmology

3 credits
207882 Stellar Stability 3 credits
207888 Selected Topics in Astrophysics 3 credits
207891 Ph.D. Colloguium in Physics 1 2 credits
207892 Ph.D. Colloguium in Physics 2 2 credits

Note : Course in the field of specilization are courses in graduate level in
Physics (207...), Applied Physics (217...), and Astronomy (226...).

1.2 Other courses none

1.2.1 Required courses none

1.2.2 Elective courses none

2. Advanced undergraduate courses none
B. Thesis 36  credits
207899 Doctoral Thesis 36  credits

C. Non-credit course
1) Graduate School’s requirement: a foreign language
2) Program’s requirement: none
D. Academic activities
1) A student has to present a seminar in English on the topic related to his/her thesis
once every semester for at least three semesters and students have to attend seminar
every semester that the course is offered.
2) The whole or a part of the thesis must be published/accepted for publication in
international journals with peer review indexed by ISI, Scopus, IEEE, PubMed or Web of
Science for at least 2 papers (as the first author), where 1 of them must have ISI Impact

factor and must be in journal with quartile scores of 1 or 2 in the research field.
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3) A student must present at least one oral presentation on the topic related to his/her
thesis at international meeting(s).

4) A student is required to exercise his/her teaching and/or laboratory skill by taking the
role as a teaching assistant in an introductory physics laboratory course or a tutor for
an undergraduate physics course.

5) A student has to report thesis progression to the Graduate School every semester
through the approval of the Chairman of the Graduate Study Committee of the Faculty
of Science.

. Qualifying examination

1) A student must complete a qualifying examination to evaluate his/her ability before
presenting a thesis proposal.

2) An unsuccessful examinee must take a re-examination, for the last time, within the
following regular semester.

. Comprehensive examination
Having submitted a request form to the Graduate School, approved by thesis

committee or major thesis advisor, a student must then complete a comprehensive

examination.

Type 2.2 : Student with Bachelor’s degree

Degree Requirements a minimum of 75  credits
A. Course work a minimum of 27  credits
1. Graduate Courses a minimum of 27 credits
1.1 Field of specialization a minimum of 27 credits
1.1.1 Required courses 21 credits
207701 Theoretical Mechanics 3 credits
207703 Quantum Mechanics 1 3 credits
207704 Quantum Mechanics 2 3 credits
207705 Classical Electrodynamics 1 3 credits
207706 Classical Electrodynamics 2 3 credits
207708 Thermodynamics and Statistical Mechanics
3 credits
207711 Theoretical Methods in Physics 3 credits
1.1.2 Elective courses a minimum of 6 credits

Select any graduate courses in the field of thesis research interest
from the following physics courses or other courses with an approval from the advisory
committee. A minimum of 3 credits must be from 800 level courses.

207712 Research Conduction and Presentation in Physics
3 credits
207723 Computational Physics 3 credits
207724 Econophysics 3 credits
207727 Interactions of lons with Matters 3 credits



207729
207741
207742
207743
207744
207745

207761
207762
207765
207766
207767

207768
207769
207775
207776
207777

207779
207781
207782
207783
207785
207787
207794
207808
207844
207846
207862
207868

207878
207881

207882
207888
207891
207892

Microfluidics 3 credits
Theory of Solid 1 3 credits
Theory of Solid 2 3 credits
X-Ray Crystallography 1 3 credits
X-Ray Crystallography 2 3 credits
Electronic Structure Theory and Calculations

3 credits
Nuclear Physics 1 3 credits
Nuclear Physics 2 3 credits
Nuclear Technology and Applications 3 credits
Nuclear Instruments and Methods 3 credits

Beam Probe Characterization Techniques

3 credits
Beam Physics 3 credits
Accelerator Physics and Technology 3 credits
Quantum Optics 1 3 credits
Quantum Optics 2 3 credits

Trapping and Cooling of Neutral Atoms

3 credits
Quantum Field Theory 3 credits
Astrophysics 1 3 credits
Astrophysics 2 3 credits
Physics of the Interstellar Medium 3 credits
Cosmology 3 credits
Observational Astronomy 3 credits
Selected Topics in Physics 3 credits
Statistical Mechanics 3 credits
Physics of Semiconductor Devices 3 credits
Selected Topics in Solids State Physics 3 credits
Selected Topics in Nuclear Physics 3 credits

Selected Topics in Plasma and Beam Physics

3 credits
Selected Topics in Optical Problems 3 credits
Elementary Particle Physics and Cosmology

3 credits
Stellar Stability 3 credits
Selected Topics in Astrophysics 3 credits
Ph.D. Colloquium in Physics 1 2 credits

2

Ph.D. Colloquium in Physics 2 credits

22
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Note : Course in the field of specilization are courses in graduate level in

Physics (207...), Applied Physics (217...), and Astronomy (226...).

1.2 Other courses none

1.2.1 Required courses none

1.2.2 Elective courses none

2. Advanced undergraduate courses none
B. Thesis 48  credits
207898 Doctoral Thesis 48  credits

C. Non-credit course

1) Graduate School’s requirement: a foreign language

2) Program’s requirement: none

. Academic activities

1) A student has to present a seminar in English on the topic related to his/her thesis
once every semester for at least three semesters and students have to attend seminar
every semester that the course is offered.

2) The whole or a part of the thesis must be published/accepted for publication in
international journals with peer review indexed by ISI, Scopus, IEEE, PubMed or Web of
Science for at least 2 papers (as the first author), where 2 of them must have ISI Impact
factor and must be in journal with quartile scores of 1 or 2 in the research field.

3) A student must present at least one oral presentation on the topic related to his/her
thesis at international meeting(s).

4) A student is required to exercise his/her teaching and/or laboratory skill by taking the
role as a teaching assistant in an introductory physics laboratory course or a tutor for
an undergraduate physics course.

5) A student has to report thesis progression to the Graduate School every semester
through the approval of the Chairman of the Graduate Study Committee of the Faculty
of Science.

. Qualifying examination

1) A student must complete a qualifying examination to evaluate his/her ability before
presenting a thesis proposal.

2) An unsuccessful examinee must take a re-examination, for the last time, within the
following regular semester.

3) An unsuccessful examinee may transfer to Master’s Degree studies with the approval of

the Graduate Program Administrative Committee.

F. Comprehensive examination

Having submitted a request form to the Graduate School, approved by thesis committee

or major thesis advisor, a student must then complete a comprehensive examination.
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(Theoretical Mechanics)
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(Quantum Mechanics 1)
207704 | NaANENIAIDUAY 2
[ ] [ ] [ ] o o
(Quantum Mechanics 2)
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[ ] [ ] [ ] [ J [ ] [ J [ J [ ] [ ] [ ]
(Classical Electrodynamics 1)
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[ ] [ ] [ ] [ J [ ] [ J [ J [ ] [ ] [ ]
(Classical Electrodynamics 2)
207708 | guuWaANENSLAZNAANERS
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[ J [ J [ ] [ ] [ ]
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(X-Ray Crystallography 2)
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(Nuclear Physics 2)
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Applications)
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O PR AR s (R PR i Gk

(Nuclear Instruments and

Methods)
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WmATANSHIANEULLANIZAY
Iwsudnaynia (Beam Probe
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Technology)
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[ ] [ J [ ] [ J [ ] [ J [ J [ ] [ ] [ ]
(Quantum Optics 1)
207776 | MiAUANEASA2DUAN 2
[ ] [ ] [ ] [ J [ ] [ J [ J [ ] [ ] [ ]
(Quantum Optics 2)
207777 | n15AN9LaZiANNLEUSZUY
2emdyU (Trapping and Cooling of | @ i i L ° L L ° ° °
Neutral Atoms)
207779 | NQWHFEUINATDUAY
[ ] [ ] [ ] [ ] o [ ]
(Quantum Field Theory)
207781 | Wandansnanans 1
[ J [ ] [ J [ J [ J [ ] [ ] [ ]
(Astrophysics 1)
207782 | Wdndansneanans 2
[ J [ ] [ J [ J [ J [ ] o o
(Astrophysics 2)
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(Physics of the Interstellar
Medium)

207785 | LanAWINg
(Cosmology)
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(Observational Astronomy)
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(Selected Topics in Physics)
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(Statistical Mechanics)
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(Selected Topics in Solid State o ° i ° ° ° 0 o)
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M
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(72) (Doctoral Thesis)
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AMANUIN 1 ANDSUIYANPUSNTZUIUIUN

2.8, 701 (207701)  naAEASidang el 3(3-0-6)
Theoretical Mechanics
Reulviidoswriunou : i
NUMULARARE NYANAYDUUVING LINRDT LaznTiaTIziinuged namansdiudmsu

[y

szuvoyma wamansvesinguinnds nmsdunazmsussynd duimsnwdiay uAandaYeINIIYS
Aulaznamansans ey nacmansug Jalndeu way niswlasiidaiuuwalulifatasnguiieiia
Au-e1lad

Reviews of calculus, matrix algebra, vector and tensor analysis, Newtonian mechanics for
system of particles, dynamics of rigid body, oscillation and applications, special relativity,
Calculus of wvariation and Lagrangian mechanics, Hamiltonian mechanics, canonical

transformations and Hamilton-Jacobi theory

2. 703 (207703)  naAIEAIAIDUAY 1 3(3-0-6)
Quantum Mechanics 1

- ay ' ' ™
woulvndawinunau : Ll

WUIARNUFIUTBINAFNAATAIBUSAY NaFANTATDUAN TLUUANTIN NMITINLULUALTYY
NOUANITIUNIY FIRLTUNITANUMUILILY aBAReAIRUAY Lag N1TIA

Fundamental concepts of quantum mechanics, quantum dynamics, angular momentum,
addition of angular momentum, perturbation theory, density operators, quantum statistics and

measurement

2. 704 (207704)  NAANEAIAIDUAY 2 3(3-0-6)
Quantum Mechanics 2
Roulviidasrtuniau : 2.1a. 703 (207703)
mqwamiiumuﬁﬁfuﬁunm N13UsEynAdmMSUNSUETIE anaeslunad ansmisudiu vngul
N13N2IAY LAz NaransAoUsuduRMsAIN
Time-dependent perturbation theory, applications to radiation, symmetry in quantum

mechanics, scattering theory, and relativistic quantum mechanics
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2.8, 705 (207705)  waraastuinuwuuatu 1 3(3-0-6)
Classical Electrodynamics 1

Feulviiderudou : 1id

Tiihatin Jgymarweumslviedio nsnszaeuuuanets auliilufinens wimdnade
aunuimanluiinars Jyvaveumawiminadn aunuidsudasmunauasnguesisiad
WA AUNITVDIUNDLIAE N1THUAINT NGB UNVDINBEYIAY ANENLN

Electrostatics, boundary-value problems in electrostatics, multipole expansion, electric
fields in matter, magnetostatics, magnetic fields in matter, boundary-value problems in
magnetostatics, time-varying fields and Faraday’s law, and Maxwell’s equations, gauge

transformation, Poynting’s theorem, retarded potential

2.9a. 706 (207706)  wasaasiWAwuvaty 2 3(3-0-6)
Classical Electrodynamics 2
Roulviidassituriau : 2.1a. 705 (207705)

AAuwimEnlnfuuusTUkaznIsIRAsuTuTendY viethadu Inssduies wasdulothuas
sruuusfadesnaing wamanslulindeduivenm eymalusususivanlil $dnnUszedoud
wae avnnamansanaiugn

Plane electromagnetic waves and wave propagation, waveguides, resonant cavities and
optical fibers, simple radiating systems, relativistic electrodynamics, particles in electromagnetic

fields, radiation by moving charges, and magnetohydrodynamics

2. 708 (207708)  amuuWarIERSLALNAAAASITIENA 3(3-0-6)
Thermodynamics and Statistical Mechanics

Roulviidassiunou : i

vényauazngienilavesgammarmans nydefiaeswesgummamaniuasioulnst ananiay
Junavadd  wnAemenamansiBsatawazeonduidanuulilasaluiida esadudawuuailudifa
waATUNI ST UNAWILDY miLLf\mLLﬁmmmﬁﬂmﬁqa%ﬂLLﬁ,mez?Laaﬁ NTLANUIIVDINAIA
syuulauazosuduidawuuunsus N1IHINLIIVDITTUUBUNAWSTRALIUY wag N swasulawas
VIQ W haA

Fundamental and the first law of thermodynamics, the second law of thermodynamics
and entropy, probability and statistics, statistical mechanics concepts and micro-canonical
ensemble, canonical ensemble and partition function, identical particles, Maxwell’s distribution
of molecular velocity, Planck’s distribution, opened system and grand-canonical ensemble,

distribution of Fermi and Bose particles systems, and phase transition and Landau theory
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4

AWE. 711(207711)  Famrsmiamgul luidnd 3(3-0-6)
Theoretical Methods in Physics
Roulefidosinuniou : L
WnsaaunlunsAnuiay
adunsuysngluidnduuvatunasildandaioudn 01 sulasiinauazinuees wag Andunisigs
ayiusuaraNn sl uiusuidnd

a o

eWand WanduvaamnUsi3soululand AvANALTLAULaYNIT

Computational method for physics study and research, functions of a complex variable in
physics, linear algebra and matrix operations in classical physics and quantum physics,
coordinate Transformations and tensors, and differential operators and differential equations in

physics

29d. 712 (207712)  msAniunsHaznIsULELRUIRNNAIUNEnd  3(3-0-6)
Research Conduction and Presentation in Physics

Roulviidasrtunion : muAuiureuvesnIAIn

Unt1dn15398 MNUEuLaENsAEuNTITe Nslessikaznswlanuvnedeya ns
\Weunswand mmLﬂuﬁgﬂizﬁuﬁ‘uasmﬁdw‘mmm MsIAgULUY MIEIRURY LAZN1T91DINUY
sulutidlaglalusunsumsuiunes wag nstiauslaznsedueegsiiuss@nsnm

Introduction to research, research planning and conducting, data analysis and
interpretation, Physics writing, authorship and submission, automatic stylizing, numbering and

referencing with computer program, and effective presentation and discussion

2.8, 723 (207723)  WandABaAmUn 3(3-0-6)
Computational Physics

Roulvfidosinunoy : 1id

ARLMIOI LA MIAIMTIRIaYTURENE nunIunslsulUsunsumenouimes 13
Uszanaurnnilaidu unandadsiauay auniseyiusandy Bndiavdmiuumsng nmsiesenids
aunesulagaun e yiust ey

Computer and numerical calculation in Physics, review of computer programming,
approximation of a function, numerical calculus, ordinary differential equations, numerical

methods for matrices, spectral analysis, partial differential equations

AWg. 724 (207724)  \AswgWEnd 3(3-0-6)
Econophysics
Reulvildiossinuney : 2.1 708 (207708) wa 2.9a. 712 (207712)
AANRALLAL VB ULIAYBUATYTIAN AT1ansdnSuazasianseuius nsusuainateyanisiy
ANNEEILAY NS NG UEMIRUATUSEAMS A inaEhednates watsvesnisuanuaaiuuazsiels
WAZNNTINADILUUMIUNY
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Definition and scope of Econophysics, option and derivatives, scaling in financial data, risk
and efficient portfolio, minority game, dynamic of money and income distributions, and agent

based modeling

2.8, 727 (207727)  dumsnsgnszninglosaunuaans 3(3-0-6)
Interactions of lons with Matters

Roulviidassitunou : 1ud

nszvunsiuguiifeduluaasilegnizmiBeinglesou uunAnyagiumed wRAndfiAeades
fuumngmaniiietuluaaadognsvauBaielossu mdmeaduasfide nafiAntuanmsszauds
shelosou : mmdnmeanisd maatames nsdsuuladasiaing wodnssuvedlessuignildy
Yan : Wslwdvasleoau n1suns nsdnwlsaudfvesaansmenisililossy manaunaumalulagan
lopau gunsaldmiunuiualessy Msinsgimeydlesay WAz N13319898UNTA3ENTENIN
lopauuiaguaznsinassmsinsgimedtlessulagldnauiiunes

Basic ion bombardment processes in solids, related fundamental physics concepts in ion
bombardment processes in solids, stopping power and range, consequences of ion
bombardment : radiation damage, sputtering, structural change, behavior of implanted ions in
materials : ion profile, diffusion, ion implantation modification of materials, hybridization of ion
beam technologies, ion beam equipment, ion beam analysis, and computer simulation in ion-

solid interactions and in ion beam analysis

Avg. 729 (207729)  lulaswigdnng 3(3-0-6)
Microfluidics

Roulvdidesrtuniou : 2.1a.701 (207701)

ndnnsiugIuresnamanivetiva nawasddinsizivesaunsuiies- dland naanguunadn
dantaslalaslownding ladidninselsdauazuuniulanesda wedansasisdmsu lulasvigdand
nsuszendldlulasgdindluuuudu @ lilasigdinddsnaundesdu

Basic principles of fluid dynamics, analytical solutions for Navier — Stokes equation,
capillary effects, electrohydrodynamics, dielectrophoresis and magnetophoresis, fabrication
techniques for microfluidics, other microfluidic applications, introduction to computational

microfluidics

2.8, 741 (207741)  Vguvaeuds 1 3(3-0-6)
Theory of Solids 1
Feulviidasiuniou : lif
Tnssasamdnuagnsideniuy audfimeanudeu Sidnaseudasyiulany nguiuoundeny
Usngnsaiadeuthedidnaseulunaundse ndnansiading
Crystal structures and diffraction, thermal properties, free electron in metals, energy band

theory, transport phenomena of electrons in bands, semiconductor crystals
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1.WE.742 (207742)  NHBHVRUS 2 3(3-0-6)
Theory of Solids 2
Roulvfidesrtuniou : 2.va. 741 (207741)
Sunsisenlundn audAladdnydnvemwdn audRimawivdnvewdn anmieinds
Interactions in crystals, dielectric properties of crystals, magnetic properties of crystals,

superconductivity

2.94. 743 (207743)  Sdenduaznaneians 1 3(3-0-6)
X-Ray Crystallography 1

Rovlafigawindou : L

NIHARNLALEITUTIRVRISFHIOND uanfisuaryiiolwas LATIES AN JUIAT ANILATEUIU
wanfirlundn MsdinnesiyFes wanfivdiund nqufimsdeiuuresisdiond msfuinaniaaes
wilpwmed Fansmeassnsiasuuressidiond Jadeiitinarenuuvessadlunsiaeaunvems ns
MlATIES1NEN

Production and nature of X-rays, lattice and unit cell, crystal structure, symmetry, lattice

direction and plane in crystal, fourier analysis, reciprocal lattice, theory of X-ray diffraction,
structure factor calculation, experimental method in X-ray diffraction, factors affecting intensity

of powder X-ray diffraction, crystal structure determination

294, 744 (207744)  eFenduaznandld@ng 2 3(3-0-6)
X-Ray Crystallography 2
Laaulﬂwmaewﬂunau 1.0@. 743 (207743) %39 mummmu%amawaau
miﬁﬂ‘mm&aEnLuuiﬂaLaﬂ%admuauaa@‘wwaﬂ msfnwmsasuLSdondvediiduung
nsEeULSElonduananien
X-ray diffraction of powder and polycrystalline material, X-ray diffraction of thin film

single crystal diffraction

2.9a. 745 (207745)  ngufjuaznisauinlasaiedidnasau 3(3-0-6)
Electronic Structure Theory and Calculations
Roulvfidesrituniou : 2.va. 704 (207704) uag 2.1a.741 (207741)
noufilsitutannuvuuiy lasadauaudidnaseu autRidedy aulRiddidnnsouves
VOUNNTDY AUURLTILES
Density functional theory, electronic band structures, vibrational properties, electronic

properties of defects, optical properties
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.08, 761 (207761)  Wanddades 1 3(3-0-6)
Nuclear Physics 1
Rovlafigawindou : L
unasUiieafvandivhluvesiondea lassaisindoou svuuassinedosy  Sumsisenin
AARaU-lindeau Wuudassiundys
Brief of general properties of nucleus, nucleon structure, the two-nucleon system, the

nucleon-nucleon interaction, nuclear models

1.Wd. 762 (207762)  Wandiades 2 3(3-0-6)
Nuclear Physics 2
Reulviidesrudau : 2.a. 761 (207761)
unaguiinfuufizendandes nquinmsnssiduuudaveuiaglidonegu WUUTIRBINNES
UffsentadeaUsenoy MsieTeiveIuin-inues Uiiselaense Ujiseneuanivauna
Brief of nuclear reactions, theory of elastic and inelastic scattering, optical model,

compound nucleus reactions, Breit-Wigner analysis, direct reaction, pre-equilibrium reactions

. 765 (207765)  wialulagiuadesuaznsuszand 3(3-0-6)
Nuclear Technology and Applications

Roulefidoswinunou : 1

wnAafuguTesTiAndTuades Sunshtemesidiuaas wansevumediinewesiduas
AuUaendemessd Tinfduasuraainiinged n13UssenAld@namnIsLaENTIATIZY
Tedusidensunmg  daedesitand s

Basic concepts of nuclear physics, interaction of radiation with matter, biological effect of
radiation and radiation safety, radiation detectors and sources, industrial and analytic

applications, nuclear medicine, nuclear power

1.8, 766 (207766)  inTesdlouasszidouitnisdandes 3(2-3-4)
Nuclear Instruments and Methods

Reulviidesriunou : muniiuyeuvesiaou

Mandveeionsioyniauaziedosfionfendes  nsfauasBidnnselindindestugs seuy
ﬂamﬁﬁlLma'g‘i’mi’mLLaﬁLﬂ‘iwﬁﬁﬁaHaLLUUﬁﬁLLTJ?L?]IEJ’J/MaWEJ{;f’JLLU’i nsasenmiedes n1sAuIN
nMsvudsiidmnenanasddinmiuasmaiaueuiaidla waznsvhufoRnisiieades

Accelerator physics and related instruments, advanced nuclear electronics and
measurements, computer based single and multi-parameters data acquisitions and analysis
system, nuclear imaging, Radiation transport calculations using analytical solution and Monte

Carlo technique and related laboratories
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W8, 767 (207767)  wiAdANIUIENEALANIEAIEINTUAIDYAIA 3(3-0-6)
Beam Probe Characterization Techniques
Roulafidosinunou ; lifl
mMsuand1eyna wielalinseiiliinnou uadulasnsounaznisussend Bdnpseuanlvsa
107 wadladwsziilddlossy
Production of particle beams, photon analytical techniques, synchrotron radiation and its

applications, electron spectroscopy, ion beam techniques

2.8, 768 (207768)  Wandvasaraunia 3(3-0-6)
Beam Physics

Roulviidosrturon : 1aid

a"waummmzmémmawmﬂ ﬁﬂinauLLasa"ﬁaumﬂﬁUiza} Wamam%maﬂaumﬂﬁ‘dﬁzﬂ Ay
wesnganelou iaay Blauaud WeasnduetEnaunIA kasnsiveInda N15iswetEIe ALY
Aranadosvoala Svdnavesania madfintuvesdinunudiasnseysnediaunud wisdimes
YBIRBUNA MTIALAZNTUTUABUYNA BNTNaLU VYA wavauldiaties

Particle beam and accelerators, photon and charged particle beam, charged particle
dynamics and transfer matrix, phase space, emittance beam matrix and twiss parameters,
beam acceleration and phase stability, space charge effects, emittance growth and
preservation, beam parameters, beam measurements and manipulation, collective effects and

instability

2.8, 769 (207769)  Wanduazwaluladvasaiaaiseaynia 3(3-0-6)
Accelerator Physics and Technology

Roulviidossiunow : 1

duusznauuazmsUszendliinieasseynia undsiiiaeyniaiiusyy viavesunionsieyna
mMauukaziiiaaaunIA warmansnuUe NamansaLe1 MIBATIREeYNA Wweluladuiivan

Yadnulasnsou Sdngunsalifiuidy lawesdidnaseudass wazunliilusunan

Accelerator components and applications, charged particle sources, types of accelerators,
beam bending and beam focusing, transverse dynamics, longitudinal dynamics, beam
diagnostic, magnet technology, synchrotron radiation, insertion devices radiation, free Electron
Laser (FEL), future trends
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W4, 775 (207775)  iAuAIdAsADUAL 1 3(3-0-6)
Quantum Optics 1
Roulvfidesritunow : 2.1a.703 (207703) waz 1.1@.705 (207705)
ngufuasiuvatuuasiiund ngufaeuiuvedas maUAsusefundsnuvetesney duns
Asulwmnou-aznou
Classical theory of light and beyond, quantum theory of light, radiative transitions in

atoms, atom-photon interactions

2.6, 776 (207776)  ViAUAIEAIAIDUAN 2 3(3-0-6)
Quantum Optics 2
Rovlufidasstudou : 2.9Wa.775 (207775)
adfvedliinau nsunsnaenwasn1shiifeaiudmeudiu nssudsnsansaumATaIa Ry
Photon statistics, quantum interference and coherence, and quantum information

processing

A9d. 777 (207777)  msnndeuazinanuiussuvezney 3(3-0-6)
Trapping and Cooling of Neutral Atoms

Roulvfidoswudou : mmmmﬁu%ummﬂ'aau

NUMIUNAAIEASAIDUAN DLMDUEDIANTULLAYVANUENIUY WUUIIADIAIDUALVBILET  N1SANT
Bavieuenans nsindadadingn nmsianuduiieawes msviisaernen nsiaudusiing
Fasrianetinass nMsvanuduinindasadanisasiieoundu  nstindanavienududsiaumans
nsindadeirumansusivdn nsvuvesesseudulasmsgydsesnoninds wazamsdudsnlua-
Tovalnu

Review of quantum mechanics, two- and multi-level atoms, quantum model of light,
optical traps, magnetic traps, laser cooling, deceleration of an atomic beam, cooling below the
doppler limit, cooling below the recoil limit, optical cooling and trapping, magneto-optical trap,

cold collisions and trap losses and bose-einstein condensates

ANWE. 779 (207779)  NQEfFUINADUAY 3(3-0-6)
Quantum Field Theory
Roulviidassiuniow : 2.va. 701 (207701) uag 2.9, 704 (207704) wag 2.Wa. 706 (207706)
NUMUNAAERSWULATU NaFERIAI0UAL dUnnsnIndiAeY wagwamansiniy auinlaau -nes
oY AuwALsn auusunstssuasununmineduy was wamandluiheeuduedy
Review of classical mechanics, quantum mechanics, special relativity and
electrodynamics, Klein-Gordon field, Dirac field, interacting fields and Feynman diagrams, and

introduction to quantum electrodynamics
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AW, 781 (207781)  WaAndasrarans 1 3(3-0-6)
Astrophysics 1

Roulviidassitunou : 13id

1A59a519HAZITAILINITVRINIONY UTTEINIALAZLAUALUNATUVDIAIGNY d1UUIENaUNIaLALl
YDININNYLAENNTEIATIREmEU TS 1tiedes wliawaas awnlnsalnUnienaenans
ATUTHas gUlUasiudn waryINTeInIgNg

Stellar structures and evolution, stellar atmospheres and spectra, stellar chemical
components and nucleosynthesis, emission nebula, astronomical spectroscopy, and variable

stars, supernova and stellar remnants

2.8, 782 (207782)  WAndasAnans 2 3(3-0-6)
Astrophysics 2
Roulufidasinuniou : 2.9a. 781 (207781)
NAAMIARSVBITEUUANMINY 1A39ET1MAdINUIZNBUTBINITIANT  A1S19NTUTENAINLALAIIS
TASIEANATWIAIMTBABNAN LAZANSIFANERINAT8TIIAINNETIAGY
Dynamics of stellar system, structure and evolution of galaxies, peculiar galaxies and

quasars, the large scale structure of the universe, and multi-wavelength astronomy

2.8, 783 (207783)  WANdv@9E1IRINAN9IENINNGNY 3(3-0-6)
Physics of the Interstellar Medium

Roulviidassiunou : i

nsyuIUNIRansIALluaIsfiNaesEnIngnNe Meuasiuseninmigny U%Lamﬁgﬂﬂizﬁu
Taensusi3ed warnan $vesielueiniasznitennigny Taunnisvesudamgnnssdunansenuves
auAANERMETENINNNINNY warUTnuATnsiefveIngny

Microscopic processes in the interstellar medium, interstellar gas and dust, radiatively
excited regions, gas dynamics in the interstellar space, evolution of the ionized regions, effect

of the stellar winds on the interstellar gas, and star forming regions

2.8, 785 (207785)  LBNANINGN 3(3-0-6)
Cosmology

Roulviidassiunon : 1l

AaENURGFnaN1Talvatenan Useifmansidennuiouradennn wuuTaeuenanagis
418 ONANNBIFT  AUNUIUUTDLBNANLALAFITIA NITTUNIULTRDNAN adiRveINISNefiINsEYN
nuand Mundneafinlilasian nsedeufiulanvesniuand LaﬂﬂWLiﬂ%W‘ﬁﬁjﬂ

Observational properties of the universe, thermal history of the universe, simple
cosmological models, the inflationary universe, the density of the universe and dark matter,
cosmological perturbations, statistics of galaxy clustering, the cosmic microwave background,

peculiar motions of galaxies and the high-redshift universe
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2.4, 787 (207787)  asiAnaRsAILNANITal 3(3-0-6)
Observational Astronomy

Roulvfidessitunou : lifl

msfnwaTmansiaenisdanamsallugieenueneduseg au dhveandedvsvssetias
gUnsaimsingmans msdansdeya nansmansiugu nmsliesginsnusoalnsiund Tila
3 wazanlnsalnd

Observational astronomy in multi-wavebands, properties of telescopes and scientific
instruments, basic reduction for astronomical data, and analysis in astrometry, photometry and

spectroscopy

AWE. 794 (207794)  viadiardenasinisanudnd 3(3-0-6)
Selected Topics in Physics
Reulviidesriunou : munuiiuyeuvejaou
vdeiamzymailandnilfideaenlutlagtiu

Selected topics in physics that are not currently available.

2.8, 808 (207808)  nafEASANA 3(3-0-6)
Statistical Mechanics

Roulviidassinunou : .yl 704 (207704) uag 2.va. 708 (207708)

mqwaaawamﬁaLLasmmé’mﬁuﬁ‘ﬁumwﬁmimﬁzLﬁamaﬁswmamw NSRNBUAUBINBNT
FUNMUAMNAEUBNTDITFUU Namansadavessrutlilauna nszviunisalapnafinlussuunienIn ns
Uszgniltnamansadtuinibsedn Sidsuman wimanuazansiades

Ensemble theory and relation with fluctuation theory, response to external perturbations,
non-equilibrium statistical mechanics, stochastic process in physics, selected applications to

superconductivity, liquid helium, magnetism and nuclear matter.

.98, 844 (207844)  Wandgunsalansiadaii 3(3-0-6)
Physics of Semiconductor Devices
Roulevfidesrtuniou : 2.va. 742 (207742)
autimaiidndansissith gunsaldidnnsedindviinlulnan gilwan wazgunsalfimudmsu
Lulasanuazgunsaivnana
Physical properties of semiconductors, bipolar devices, unipolar devices, special

microwaves devices, photonic devices.

2.8, 846 (207846)  WitaldanasImnsHAndantuzva s 3(3-0-6)
Selected Topics in Solids State Physics
Reulviidesritunou : 2.1, 842 (207842) viiomumafiuse UYLy
Fonvhdonsfnwmaiidndvesanuzvesveaudeiildzunuaulalutagiulaeiuings
fiaunmslval samesumadiansvaaeswaziungu]
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Presentation of selected topics from current interest in solid state theory varying from

year to year, new development and experimental techniques.

2.9, 862 (207862)  wdiaidnasININWANAULARYS 3(3-0-6)
Selected Topics in Nuclear Physics
Roulviidasrunou : 2.1, 861 (207861) vionmueuiiuveuveddey
Fonvhdensinumsfitedaedesuaclnssaedundesifdseglumnuaulslutiagiu lne
wiuniindeiaunislviuaznaile sdunguisaziuneaes
Presentation of selected topics from current interest in nuclear structure and reaction
theory, new development and experimental techniques.

.. 868 (207868)  vindaldenadsimnsidndvaswananiuazaiounia  3(3-0-6)
Selected Topics in Plasma and Beam Physics
Reuluiidosrituniou : 2.9a. 725 (207725) w3e 2.91a. 768 (207768) VEORNUAILAUTO U
msussenefefuidelng funala suvmsitmwsasmedadnismaaesadelning
HaEndnanauuaza1oynia
Lecture series on topics of current interest including development and experimental

techniques in plasma and beam physics.

2.5, 878 (207878)  WiadaidenasinsiiAusans 3(3-0-6)
Selected Topics in Optical Problems
Reuluiidesrituniou : 2.1, 776 (20776) Wiemuifiureuvesaou
vhdoimeFesiinadeatutlymmaeirumanifiduialasglnimsivnisuazaidely
Jaqiu

Presentation of selected topics from current interest of optical science research.

2.94. 881 (207881) W?1né%a\1aqmﬂﬁugmu,azﬁ'ns'na%m 3(3-0-6)
Elementary Particle Physics and Cosmology
Roulafidasinuniou : 2.9a. 781 (207781) M'%ammﬂ’g'lm,ﬁwuausuaﬂp:iaau
Uguienan wqwﬁimﬁﬂlmﬁmmgm ayﬂﬂﬁﬁugﬂuiuﬂguLaﬂﬂW UVIUWI‘UENEJHJWWQQ’JG]%IUIULE)?W
an anflnseu lnius waglelelnsUvesenan ANHAUDITULTR LAaZUIATIIAILAILDNAN AU
wuwduamisvetenan llasn wuansg LLazamuag’]uﬁuaﬂQﬂiﬁ/\lﬁﬂ@?’lusiﬁ Uszinvaanan
The early universe, standard Hot Big Bang, elementary particle physics in the early
universe, the role of neutrino in the universe, neutron star, homogeneity and isotropy of the
universe, Hubble's constant and the cosmic time scale, the mean mass density of universe, the

microwave background and the primeval fireball hypothesis, history of the universe-scenarios.
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2.9, 882 (207882)  AIULEDYTVDIANAI? 3(3-0-6)
Stellar Stability
Roulvfidesrtuniou : 2.va. 781 (207781)
AT dunsihluvedlaseadiaurnian MansgieuEieswuudady A
\efgsuuunasmans amnuadesuuudu annaliiadesuuugaunain nmsundsniauuuliidulunused
Time scales, the general equations of the stellar structure, linear stability analysis,

dynamical stability, vibrational stability, thermal instability, non-radial oscillations.

2.5, 888 (207888)  viadaidenasmsildndansianans 3(3-0-6)
Selected Topics in Astrophysics
Reulviidasrtunou : 2.9a. 782 (207782) vi3o ANUAIAUTO UV
mMsusseeifeiuiteinailaluiagiunsidndansmans

Lecture series on the current topics of interest in astrophysics.

.08, 891 (207891)  duuunUSsysyten 1 2(2-0-4)
Ph.D. Colloquium in Physics 1
Reulviiderunou : i
msausuareiUe e ATemilAndogluasistagiudunudinge

Presentation and discussion on some current physics topics in English

.08, 892 (207892)  duaunUIaysyten 2 2(2-0-4)
Ph.D. Colloquium in Physics 2
Roulvdidesrtuniou : 1.90a. 891 (207891)
msausuareiUTB AT sTENdMAs e fuThide quiinusuazaruiivihlunisvh
A inuslagldniwdingy
Presentation and discussion on physics research related to thesis and thesis progress in
English

2.8, 897 (207897)  aufiwus 72 wiaghin
Doctoral Thesis

= ay ' ' Py va U Y ' v a ~ v ) YR |

woulufdasnunau :VLﬂiU@ﬁ,éiJMM’J‘UE)IﬂNi’IQLLa? 1198 AINLUYUNSOUNUNSEUBIIVOLALIATITIE

(Approved proposal or concurrent to thesis proposal)



72

2.6, 898 (207898)  qufliwug 48 wiqefin
Doctoral Thesis
wauludaruneu : lasueylifmdelasesniauad e amsidounauiunisiaueiivouaslasasne

(Approved proposal or concurrent to thesis proposal)

.. 899 (207899)  qufliwug 36 wUqefn
Doctoral Thesis
wauludasruneau : lasueylifmdelasesnawas w3e amedoundoudunsiausitouaslnsasna

(Approved proposal or concurrent to thesis proposal)



73

AMANUIN 2 FAUNIIBINISUAZNITAUAINIIVD9819159U5231 5 Udaunas

1) we.as. Aeual 7095auzlnena (Asst. Prof. Dr. Duangmanee Wongratanaphisan) U 29 1599

1. 91398

U 29 1599

1.1 SZAUUIUIBR
1.1.1 NaUARUNIUINTATTEAUUIUNYR

1.

10.

11.

Sonthila A, Ruankham P, Choopun S, Wongratanaphisan D, Phadungdhitidhada S,
Gardchareon A, 2017, “Effect of Copper Oxide Nanoparticles as a barrier for Efficiency
Improvement in ZnO Dye-Sensitized Solar Cells”, Journal of Physics: Conference Series, 901,
No. 12097

Phadunegdhitidhada S, Ruankham P, Gardchareon A, Wongratanaphisan D, Choopun S, 2017,
“Rapid synthesis of tin oxide nanostructures by microwave-assisted thermal oxidation for
sensor applications”, Advances in Natural Sciences: Nanoscience and Nanotechnology, 8, No.
35004

Pimpang P, Zoolfakar A,S, Rani RA, Kadir R,A, Wongratanaphisan D, Gardchareon A,
Kalantar-zadeh K, Choopun S, 2017, “Hydrogen sensors based on gold nanoclusters
assembled onto ZnO nanostructures at low operating temperature”, Ceramics International,
43, pp. S511-S515

Ruankham P, Wongratanaphisan D, Gardchareon A, Phadungdhitidhada S, Choopun S,
Sagawa T, 2017, “Full coverage of perovskite layer onto ZnO nanorods via a modified
sequential two-step deposition method for efficiency enhancement in perovskite solar
cells”, Applied Surface Science, 410, pp. 393-400

Sutthana S, Ruankham P, Wongratanaphisan D, Gardchareon A, Phadungdhitidhada S,
Boonyawan D, Choopun S, 2017, “Interface modification of CH;NH;Pbl,/PCBM by pre-heat
treatment for efficiency enhancement of perovskite solar cells”, Current Applied Physics, 17,
pp. 488-494

Kaewyai K, Choopun S, Gardchareon A, Ruankham P, Phadungdhitidhada S,
Wongratanaphisan D, 2017, “Effects of mixed-phase copper oxide nanofibers in ZnO dye-
sensitized solar cells on efficiency enhancement”, Journal of Nanoscience and
Nanotechnolosgy, 17, pp. 5475-5480

Rodwihok C, Choopun S, Ruankham P, Gardchareon A, Phadungdhitidhada S,
Wongratanaphisan D, 2017, “UV sensing properties of ZnO nanowires/nanorods”, Applied
Surface Science, Ariticle in Press

Ponhan W, Thepnurat M, Phadungdhitidhada S, Wongratanaphisan D, Choopun S, 2016,
“Electrical properties of field-effect transistor with interlinked ZnO tetrapod network as an
active layer”, Surface and Coatings Technology, 306, pp. 41-44

Thepnurat M, Ruankham P, Phadunghitidhada S, Gardchareon A, Wongratanaphisan D,
Choopun S, 2016, “Efficient charge-transport UV sensor based on interlinked ZnO tetrapod
networks”, Surface and Coatings Technology, 306, pp. 25-29

Sutthana S, Wongratanaphisan D, Gardchareon A, Phadungdhitidhada S, Ruankham P,
Choopun S, 2016, “Enhancement of ZnO dye-sensitized solar cell performance by modifying
photoelectrodes using an acid vapor texturing process”, Surface and Coatings Technology,
306, pp. 30-34

Ruankham P, Choopun S, Wongratanaphisan D, Sagawa T, 2016, “Influence of surface
modification with D205 dye on charge dynamics of hybrid ZnO nanorods/polymer solar
cells”, Integrated Ferroelectrics, 175, pp. 113-119
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Sutthana S, Wongratanaphisan D, Gardchareon A, Phadungdhitidhada S, Ruankham P,
Choopun S, 2016, “Surface Modification of Porous Photoelectrode Using Etching Process for
Efficiency Enhancement of ZnO Dye-Sensitized Solar Cells”, Journal of Nanomaterials, 2016,
No. 7403019

Nilphai S, Thepnurat M, Hongsith N, Ruankham P, Phadungdhitidhada S, Gardchareon A,
Wongratanaphisan D, Choopun S, 2016, “Synthesis and characterization of MgO by
microwave-assisted thermal oxidation for dye-sensitized solar cells”, Key Engineering
Materials, 675-676, pp. 158-162

Hongsith K, Hongsith N, Wongratanaphisan D, Gardchareon A, Phadungdhitidhada S,
Choopun S, 2015, “Efficiency Enhancement of ZnO Dye-sensitized Solar Cells by Modifying
Photoelectrode and Counterelectrode”, Energy Procedia, 79, pp. 360-365

Sutthana S, Wongratanaphisan D, Gardchareon A, Phadungdhitidhada S, Ruankham P,
Choopun S, 2015, “Enhancement of ZnO Dye-Sensitized Solar Cell Performance by
Modifying Photoelectrode Using Two-Steps Coating-Etching Process”, Energy Procedia, 79,
pp. 1021-1026

Chanta E, Wongratanaphisan D, Gardchareon A, Phadungdhitidhada S, Ruankham P,
Choopun S, 2015, “Effect of ZnO Double Layer as Anti-Reflection Coating Layer in ZnO Dye-
Sensitized Solar Cells”, Energy Procedia, 79, pp. 879-884

Chanta E, Bhoomanee C, Gardchareon A, Wongratanaphisan D, Phadungdhitidhada S,
Choopun S, 2015, “Development of anti-reflection coating layer for efficiency enhancement
of ZnO dye-sensitized solar cells”, Journal of Nanoscience and Nanotechnology, 15, pp.
7136-7140

Hongsith K, Hongsith N, Wongratanaphisan D, Gardchareon A, Phadungdhitidhada S,
Choopun S, 2015, “Efficiency enhancement of ZnO dye-sensitized solar cell using platinum
nanoparticles prepared by sparking process”, Journal of Nanoscience and Nanotechnology,
15, pp. 7025-7029

Santhaveesuk T, Gardchareon A, Wongratanaphisan D, Choopun S, 2015, “Ethanol sensing
properties of Zn2TiO4 particles”, Ceramics International, 41, pp. S809-5813

Bhoomanee C, Nilphai S, Sutthana S, Ruankham P, Choopun S, Wongratanaphisan D, 2015,
“Effect of Gallium Interlayer in ZnO and Al-doped ZnO Thin Films”, Integrated Ferroelectrics,
165, pp. 121-130

Tubtimtae A, Phadungdhitidhada S, Wongratanaphisan D, Gardchareon A, Choopun S, 2014,
“Tailoring Cu2-xTe guantum-dot-decorated ZnO nanoparticles for potential solar cell
applications”, Current Applied Physics, 14, pp. 772-777

Wongratanaphisan D, Toulouse J, 2014, “Erratum: Low energy phonon excitations in
relaxor ferroelectric (1-x)Pb(Zn,,;Nb,,3)05,PbTiO; (Integrated Ferroelectrics (2014) 141:1 (72-
81))”, Integrated Ferroelectrics, 158, pp. 156

Futemvong S, Hongsith N, Wongratanaphisan D, Gardchareon A, Choopun S, 2013, “Energy
conversion efficiency improvement of ZnO dye-sensitized solar cells by dye re-adsorption
and N-P junction technique”, Chiang Mai Journal of Science, 40, pp. 783-788

Pimpang P, Zoolfakar A,S, Wongratanaphisan D, Gardchareon A, Nguyen E,P, Zhuiykov S,
Choopun S, Kalantar-Zadeh K, 2013, “Atomic force microscopy adhesion mapping: Revealing
assembly process in inorganic systems”, Journal of Physical Chemistry C, 117, pp. 19984-
19990

Kaewyai K, Choopun S, Thepnurat M, Gardchareon A, Phadunghitidhada §,

Wongratanaphisan D, 2013, “Preparation and characterization of copper oxide nanofibers
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by microwave-assisted thermal oxidation”, Journal of Nanoelectronics and Optoelectronics,
8, pp. 472-476

Hongsith K, Hongsith N, Wongratanaphisan D, Gardchareon A, Phadunegdhitidhada S, Singjai
P, Choopun S, 2013, “Sparking deposited ZnO nanoparticles as double-layered
photoelectrode in ZnO dye-sensitized solar cell”, Thin Solid Films, 539, pp. 260-266
Wongratanaphisan D, Santhaveesuk T, Choopun S, 2013, “Raman scattering of internal
dynamics in spinel Zn2TiO4nanostructures”, Integrated Ferroelectrics, 142, pp. 37-43
Wongratanaphisan D, Toulouse J, 2013, “Low energy phonon excitations in relaxor
ferroelectric (1-x)Pb(Zn1/3Nb2/3)03-xPbTiO3”, Integrated Ferroelectrics, 141, pp. 72-81
Khongchareon N, Choopun S, Hongsith N, Gardchareon A, Phadungdhitidhada S,
Wongratanaphisan D, 2013, “Influence of carbon nanotubes in gel electrolyte on
photovoltaic performance of ZnO dye-sensitized solar cells”, Electrochimica Acta, 106, pp.
195-200
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Hankhuntond A, Singjai P, Sakulsermsuk S, 2017, “Superhydrophobicity of hierarchical
nanostructure of candle soot films”, Journal of Physics: Conference Series, 901(1), No.
012154,

Panyathip R, Choopun S, Singjai P, Sakulsermsuk S, 2017, “Temperature dependence of
graphene and N-doped graphene for gas sensor applications”, Journal of Physics:
Conference Series, 901(1), No. 012076

Sakulsermsuk S, Chaiwichian S, Singjai P, Wetchakun N, 2017, “Crystallinity effect on the
photocatalytic performance of TiO2 thin films prepared by CVD process”, Microscopy and
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Sakulsermsuk S, Singjai P, Chaiwong C, 2016, “Influence of plasma process on the nitrogen
configuration in graphene”, Diamond and Related Materials, 70, pp. 211-218

Lock D, Sakulsermsuk S, Palmer R E, Sloan P A, 2015, “Mapping the site-specific potential
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