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wiaAafivdninaad il

11.2.1 msussens vanssaulaeddduiiiauwin Mnarlitiaanin 12 HHTue sama
AsAnE

11.2.2 msUfieins mmeaas asila viianmssaulaedgduiiiauwin doarlidas
AN 24 $hlue danians@ns

11.2.3 msduaindase visammwdnefinug Muarbitiannii 36 $hlue daniansdnen

a . va

11.2.4 mslfiianismasuiu narlitiaanii 36 Fluesaniansinm
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11.3 wihefadeu vinads Innumiisdain@nmaimadoudauluwsazananisdne

11.4 wihadanaaa wnads nnumbeienutuifonuauaimanadnitndnen'lésu
sydumzuuumdnus A BT B CT Cuay F lumanisdnmiiu

11.5 wihofaazay winads umhsianusuionuauasanedniindnu'ldsu
sydumzuuumdnes ABT BCT Cuav F lunsdliiinAnmasnafoudauadhly
;3211 Wiuannumbefagzauaninnumitadafiasnadaudausedaniiu
luafogavinaiiiansoldien

11.6 wiheAexauld wanads Suumibafenuuasnainnitn@nwldsuseduasuuu
fanws A BT B CT C visa S wavdannumbeafainenfinusifinanissay "siu"
wia "funn"

%uIn 4
szianuazrinsydsvuasuangng

dia 12 Ussianuasvangns

12.1 uwdngasUsenafiadasiads dundngasasdnuideaBuanudnuinneiznns
A mavdalstanganlumeiminluszdranie lussdugonindulsaan
weisinnINTuLBaanin

12.2 ndngasiuanin dundngasns@nmidodBuanudnuinniedzinms S duuaznis
JYalusvduigenindulsaanedudsinindulbyaan Taajondnindmnisuazinizndw
Afanustudavmimnwsanfoanuansalunsifavidaduaitaasy

12.3 udngaslsenafiaiasiaudaduge iundngasmsdnddosBuainudivinme
3215 ANuEEngviTalszansamwlumeimndnluaanimane ussdugonindu
WaanTnuasainindulzaygan

12.4 wdngasuaan undngasmsAnmigdosiuanuinuinmeimnmsuazasid
luseduigoninduliaanin Taajondnindmnmsuanindzndwiiianusanuauis
sedugd Taaawizattsfonnuaninsalunsidaattodasuiaunidauaiomanuslui
uaziiaa319&s3dasslasANuANINih eI nisatnesaliiag

dia 13 TATIRZURIN/NFRNT
13.1 wangasdsenadfiatinsiaudia
ANunhaiasIuelaandngns litiaanii 30 wihaia
13.2 wangeaslaeuann
NunhaiasIuelaandngns litiaanii 45 wihaiea fuwunsdénlildan
2 uWu dosia‘laldl

(Duwu n @ wiunsidmiavinInefwus dofl 2 wuu Aa
wuu n 1 msduidavininefinug Sunu'bitasnii 45 wmihada Taa'lidas
finsdnnedtn Weilaamimagivualidausnadnuiavindanssy
madmnsdulasifumhaiadafld Taadasldnaduanaanui
Anua
wu n 2 0 MFavinInenfinug defidnauldlitianndt 15 wmbafa uay
asdnneiTLitiasanit 15 wiheds Teafidnumbaienuioue
Tlaitiaenin 45 wihafa
(Quwu 2 wiunsEnned i laglidasvindnendnwug il wvinadiandainiznnis
wanindmndwdugerifianusaitsanuararunsainlidssansdlunng

UfiGorulantediu lamuainangasldsznausianis@nsn
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13.3

13.4

s latiagnin 38 wihadauarnaisauainddssnianisvintasensilam
AArAiaualdhitiaanii 4 vibads we'litiy 7 wiiefa Taafisiuiu
whaAanufonualitiannii 45 wihads wnudldfuusiawzanninis
ANumaLAauLAAINiiY nsllafutndnrdacldfuanuiutauain
&n7M31Ns

nangaslsenadiaiasiiaudiaduggo

NunhaiasIuelaandngns liliaanii 30 wihafa

nangaslzayaian

Fnumhafanusaasdngaslitiannii 60 mhaAndwsugidnwsaanndulbuan

Tnuazlitiannii 90 wihadadwsugAdnmdaannduiiyaned fuuunsdnmniviidan

2 uuy dosia'ludl

(Duuy 1: asidadiavininenfinugiaabidasdnunsnadzn wadaniznaradiivua
DiZaunedmviavindanssumeiznnsdutesbitumibafadiraslé
Taadacldnaduanimuiininun

wuy 1.1 guindnmnaunmsAnmnduiliyanndasvindnenfinusbitiaanin 60
wihaia

(2Quuu 2 : wiunNialaafinsvindnefinwug wazdnmrounedaiudy

wu 2.1 findnmnauns@nwduiiauanndasvininenfinusifidniaulé
Tlaitiagnin 45 wihafiea wasAnenaianlifiagnii 15 wiiafa
wuy 2.2 fuindnendaunsdnwduiliaaneitasvininenfiinusita eyl
Tlaitiagnin 60 wihafia wasAneaiznlifiaanin 30 wiiafe
Woil Anenfinusaiuuuy 2.1 uag 2.2 dasinanwuarinasgiudusivingu

uuIn 5
AsagnsidiauiB ey

dia 14 nMsasngiiiawEau

14.1

14.2

14.3

14.4

14.5

14.6

Pn@nmlud lumenisdneusnidindnen davasmadsudaunalunaiuviinends

Amua fagfuardainaar@namsidiniuindne wavargnaaudananannsdiau

PnAnmilaaiu davasnzidaudaunalunaiuminadoiivua Sagfuaglid

angasnzidauEaulunanmsdneiiu

wnAnilaqiiuifldasnedaudaumelunaiuvininendaiivus daslésuaylis

Wannsnmiaudia 34 wazdaszrseAsssuiianinmaaiunmwindnun faviu

ARUIOUAWITAFRN N

nAnmilaatiuasnaiauasudriumuindngasitnuaud) wadolidusanisdnmn

favuasndanunwindnen wianszAsssufiansnganunnind@ne Lasan

sysuiianduiinvinendadiivus faviuasiiugaruaiwindnmn

Fumbeiadauluwsaraansdne Wiludesalyd

14.5.1 wihsdadaumudaulalvinaaas@nmiauda 10.2.1 uay 10.2.2 Wity
wiafaizaudl

14.5.2 wihaialunisudau WinudumibadaZaudia

asadnedinuEauai

14.6.1 n@nmAlédsussduasuun F U wi3a W lusedniiodu dasasnadauiay
sieddudan auninavlésussdursuuu ABTBCt Cu3a S

14.6.2 wn@Anmldsussduazuuy F U vida W lusedaidan avasmedauiay
sedrnfudhaniialildssdussuun A BT B CH C wi3a S vdadanasnudiau
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14.7

14.8

14.9

14.10

14.11

14.12

14.13

14.14

Guuseinidanduunudle Wil Taaanuiurauzasanastiinuuasine
awTfaasininaaizn nsasnedaudonanililissduauuudidnusi
esuafegavinadnFunIsATMLENTEAUATLUUA R B RN
AMsaanetiiuInenfinug
14.7.1 ¥adnmAdelaildiuawialaseneineiinug sunsaasnsiauinenfinuglé
Tithu 3 wihafia sianans@nin
14.7.2 dn@nmidldFuawialasenodnafinusud) davasnsdaudnenfinuslaiiu 15
whafasaninnsdnen
14.7.3 lunsdidmihadaineiinusiindainnnitfidivualuda 14.7.2 Wiaenzidau
Faulduninannuisiivua'lé
AsadngdauGauliduldamdaiivuanasndngasuarilssnmduasuninenas
wardiavldfumnuiugauainanansaiEnm
nAnazamudeudaunadmnuanmiiaanniidivualundngasuasi bidudaula
Winaaasdnmdasiiudsassaguauinisnisinen wianieldsuanuwiurauain
215NN Taaanuiusanuasananstgday wagldfuawidannmininaizniznn
Wetlnsdssfiunanisdnsnaziussduazuuudidnms S wia U windu wasliituily
mhaAnlzaudie
faimarafasaniuyaaalaciuguEauluuinadinale TaadasasnsidauiBau
sednfumuinndnendudivua
indAnudutinfiadneraasaaniuns@insnay a1a'ldsuauqinainaniiznnisiv
asngfinuBausnaitnuasuriinadaiiatinmibeAauarnanisdnun il ushunieuas
AMsAEnEaunNIngasuavaantiun1sAnsufeda
Tndnwuasuvninendaaialdsuauanaannaauznssunisdszandrinituazaniiznnisg
WiasnzidinudaulusnednuasuminedsduiarasdiEaedneninusiivindasa
asviinefinug WWaiauTaudwumibaie uaznanis@neadlusdiuniouas
AMIAAIAUNINGAT
numihaiasiuuasgiIzdauda 14.12 dagliiu 1 Tu 3 aasdnuniainsedzan
lundngasiiidednmnag TaalitusumizafAadnenfdnusg
Amuaiu I3nsasneiiou warnaimnidaWiamadauiday Widuldaulsennanas
UWINEN/Y

dia 15 nsuatily waaa wazuanaus eI

15.1
15.2

15.3

154

asuaused Winserinldanaly 10 Juusnzasaansinm

asuaansaizn Winszvinldaalu 5 flaviusnuasnnanis@nen Weil agliifinng
fuiinrednianlulungaonanisdnu

AsuanaumeIin Winsevinldnaann 5 fdanviusnuasaranisdnm we'lutiu 10 e
wsnUavAIAMsANE el avfinsiufinsedmdnsaululunanonanisdnmn
asuainwaznsuaanaitdasidfuanuiutauannatastitine asuanau
seddadldfuawiiannminingznizin Tagdiwuginzasannsailinuuay
aAsegausad ity

%6 6
szazIAINI@NN

dia 16 szaztIann1s@nsn

16.1
16.2

nangeslsenafiadasiodio LAy 9 anansdnen
nangeasdsauanin ity 15 anan1s@nen
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16.3 udngasUsenafiodasiaudnduge Bidu 9 aansdnm

16.4 wndngnasiuauian LitAu 18 mansAnmaviugidnwdaannduliyanin uas
LAy 24 Mmansdnmavsudidnunsaannduliuanet

16.5 asButunaInsnlituannaansdnsusnidindnm gAgebidsans@neidia
AsuivuanaIfenaNdasiugaunwiin@n Taadatulid asdltn@nmld5uausia v
eI viia'ldsuauiaildaussdunsdnen Widutussaznainsdnudousaia
AMsAnE7AlETuaus wnauidindeann 2 Slaviusnzasamamsdnevialuieilania
mMsfn Vitumanisanedaliifumanisdnulasuausis waietlszaznanidnm
Hufedudasitiuniniurinendafiviua

uun 7
szuunIsIatazidssliunanisdnin

dia 17 seuunssuiinanis@nsn
17.1 lunmsdssifiunanis@nelunsazsednn Wildseduazuuudianusonuaisuduily
assufinanIsdne dufisaavidaadosialyil

FYAUASULUUANIDNTT nan1sUseiiiudu LANTEAUASLUU
A fiudey 4.00
B+ funn 3.50
B f 3.00
ct Awald 2.50
wald 2.00

0

-
h3
>

tunsdiAligusalssifiunatdussduazuuudidnrsouaIduduaodinesule ildssduazuuu
Aanusealilil

FEAUATUUUNIDN LT AMURUNE
I Asianadeliauysal (Incomplete)
M tndnwaagau (Missing)
P nsaautaliduaa (In progress)
S nan1susefuiluiwala (Satisfactory)
ST wanssefuiuiwalagviusnedniiauiau

(Satisfactory, Transferred credit)
nansusedu'lidlurinala (Unsatisfactory)
fuzau (Visitor)
Tesuawialviaausaiu (Withdrawal)
fla'lai'ldsunanisdsziiiu (No report)
17.2 aslisedumsuuumanes
17.2.1 szdumzuuu A BT B Ct C uag F Wilddunsdisalald
(1) Jdusnedmnidndnsdngavuaswiainasuiidsasivteduaidudu
(2) dunsul@sussduasuuuann I via M iqudusasmsdnenldsunionis
wldsuulasdenannaudugs 1 Alanviusnzasnianisdnunda‘ly
(3) flunsuldsussduasuuuann P viza X
17.2.2 ssduazuuu F uanwitlaannnsdiauda 17.2.1 Wilddunsdisaluiisae
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(1) dndnvinfeszidisunsdavuaylssunsasine linlassduasiuu F anudia
35.1
(2) dunsuldsussduaruuulaadnTuitann I wsa M unsdli'lildsuuie
nng1dndIznuavain 1 fdenvinsnuasnianisdnudall
17.2.3 svdumzuuu I Wilddunsdisalyd
(1) wadnmihe dufluwuelihisusadingauldiaalddflitgndasanda 33
(2) dndAnmnadauiaangaduiuddauasldasuauidannmniinaraniin
(3) Mndnwvinudusdiudsznavuasnis@nmdeliauysal wazanansd
HdauTaaanuiurauaaswIniinana1Iz viuinauasiitzaanisiana
AsAnIN
17.2.4 szduazuuu M Wilddunsdiiin@nmanasay wadelisunsaudnsndngiu
Aauysallunsaneagau'lé
17.2.5 szduavuuu P Wilddumedmnfinissau nsida msvininenfinusvianisvia
Taseonuiisaiiasandnldlumanisdnundald Taafinnuduiniuinala
dladugananmsdnmntndnmasnadawdausnaimiu
17.2.6 szduazuuu S, U Wilddunsaiiinanisusafiviluiinalavialinalasuaidu
lusadea’lyd
(1) edmnindngasiivualiin Widssduwadu s, U
(2) emninAnmaenadaudausuia 14.9
(3) dunsuldauseduasuuuann M, P viza X
17.2.7 syduazuuu ST Wilddumedmidndnu'ldfuawialviiaulausedan
17.2.8 szduazuuy V Wilddunsdmnidad@nmnlauauia WiaemadauaudugsinGau
Taalddindudauiunarnufedulitiaaninsasay 80 aasnaBFauionun uaz
asdgaauifadainldGaudiiaanudela
17.2.9 svdumzuuu W agnszvinlévdeann 5 dlaviusnuasmanisdnmnlunselsalud
(1) edmntnAnelduawiavisausnuia 15.4
(2) Wndnwihaaulusgusavingaula Taa'lddgitigndasenuda 33 uay
Wnihazdnfianuiuhududuaransdgsauinauaisiisaunedaniiy
(3) WndnlaFuauanaliarwnnsdine denaranuda 34.1 wia 34.2
(4) TndnugndeliinnsAnmnlumanis@neniu dramanaduuaniuiiaain
Asyy1iludia 35.1
(5) WwihaaMimauddbildaussduasuuuann I Alduauidauda
17.2.3 (1) wag (2) ilasannmisthaviawmiaduiuddadudelidusn
(6) emnitindnEnldFuauialvasnadauauiugsiudauauda 14.10
uazlduindauiunainufiduiiannitzasay 80 uasa1Fuuionua
wiaanastaauifadeinlildEdaudiaanudela
(7) edmniin@nminsevinfindanlansasnedaudau
17.2.10 sedumzuuu X Wildduiawignedmnquauinisnis@nmdeliléusaounanis
UszifiunisAnmaasindnslusedziiu 9 sudvuanan

1un 8
ANTAILANAISANEN

dia 18 aaunanseliaudia
18.1 aanastiufiasyduliaanin dasinuanifdaladaniodod
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a

18.1.1 dlsayananuiaisuwinludanizniiu vdasna i Aduwusiu uay
sgaunisaidnunissgau

18.1.2 dByannvaisuinlusad iy wdasnadnAduiusdy fuszaunisal
frumssau uasinanuininduannudfefdusdiuvilonasmsnsiiasy
1Faan

18.1.3 @By Tnvdafisuvinlusaniznidu viasnanImAduiussu wazvense
fiTaMIgI T lisnng e ansansd

18.1.4 lugAanrianmsvinstusasdlugidermalusnadanidu viasmnimni
fuiusiu lunsdldlidodasaiuaaudnm

18.2 emannsdiadiaseduliaaian daviinaguiifdalatdantiedoil

18.3

18.2.1 diBayananiaiauwinlusnizniu wiasm i nAduiusau fussaunsal
frumsaau uasinanuidniuduannudfefdusdiuvilonasmsnsiiasy
Faan

18.2.2 @iy tnviaiauvinlusandzniu viasnandmnAduiusiu uazsise
fUnLINIIM T UIAAIITANA AR wazfinauITaANANaINNUIT
AdludrunilonasnisAnmiasuilsayan

18.2.3 flugiaaiznastinissusaailugiderana lusnandziiu viasanimni
fuiusAuinaenoiian 5 1 WunsdiAlidedaaaniuaaudnmn

o

panNstifauAadanainsagauluszdunsAnmiaininsydiumssaui lésuaysia isau

dia 19 anasaflEa1

19.1
19.2

19.3
194

gavfluanastlsraiuasaannstadazasuninendalusadmniindnndoda
iAW uunihuarguansIavinuHuMsAnszanindnen Widanrd asfundngasuay
sufigudiariedu
fuihAliddnsuatn@neludasduauanuaniuwazanuwmiangay
WirnihaamznisuatiaanasgifEnsvillsanaudiaussdotaed?

dia 20 a1sdNUsnEIneinug

20.1

20.2

20.3

s N InefnusiulBaygiin dasiluarasdlsyaiuazaananstiufauas

wMInedn oL Sudinudnendausiod uasdasfinauaniifdaladaniofosialald

20.1.1 @By anviaisuvinluaanimaasinenfinusvdasnad ndduiusiu

20.1.2 dlganinvdaiauwin lusandmnaadinenfiivug wiasnImnAduiusiu
FiNS9FILULIMI TN M LisNNITasM ARSI wAzTNaUITHAY
uanwiflaannuasdFafiidlusdrundenasmsAnmiiasuliyan

20.1.3 lugiaaniznnaisrusasiilugiderzna lusaniznuasinenfinug

st aminendwusduiFaaian daoiluaransdlszauazaanarsdinfauas

WwMInende o Judnmninendausiede uadasfinaauifdaladantedosalald

20.2.1 d@ByaanvdaiiauinlusanimuasinenfnusuiasnanimAduiusiu
wazfinanuisaduuanmiiaannodfaifiudrunilenasnisdnsiiasy
Zyan

20.2.2 diByanTnviiaiauyin lugianiznuasinenfinug vidaanandnAduiusiu
fNsasLUININITNNT LA INTITaYMERIATE waiinauITudu
uanwifiaanuanuddefdludiuntlenasnisdnwiasuliuan

20.2.3 L‘ﬂuﬂﬁam‘immﬁnsao“lﬁLﬂuﬁLﬂ'm?.i'uy“lumm‘imﬂaaemmﬁwuﬁ

wihfizasarastifnwInenfinug

20.3.1 WiduwunhiBnmuddadasiimadgnsdnsuadda nufsllgmddatuly

aggiin@nEnafiun1sdnEuasdde
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20.3.2 WiduunihBamuddadns i dunisdaudneniinug Woluidodznnisuay
LTEIAEN

20.3.3 dsziiumnuduniihvasnmsvininenfinusuasindnelunsazaianis@nin wag
evuNanslsefiudadivingianian

20.3.4 wasanlvenuiuraunisiagauineiinusuasin@nsaiiniinanunin

20.3.5 funssunisravinefinus

dia 21 MsuedsvaINTENUTAEINeNTinUsrIanusAssTuNTNUS A Inaiwus

21.1
21.2

21.3

asains ldAuanansailinsninefnusazdunaaaidia dudle
VinguARasanusdoarnstiiEneninefinug vidanaenssumsiEneineniinug
Taaamnuiutauradamuenssunsilszdatdinizn Taaduustinaasining i
AauinAnsazBuanadauinefiwug

RN INefnus asfiavaudedviaasiiananstiZnednenfiinushulédn
LitAu 4 au dodluyaranalu wia grsenandaauanuvininendadld lunsdudoda
dHuragnssunsizardnenfinugiasaransdilinuninefnus (dudsvsunssuans
waransHREnEInendiwusHuilunssunns

dia 22 M1FevINANUALNITNARINTVININENTWUE

22.1

22.2

AnAnmildaonaiauinenfinusudr wiasnmaarumwindnundoainsdeu
ANENTWUSUUIBANATUSIULAT davnaviuaNuALKIinaaInIsvinIneNdwusau
wuuWasufuviInendadvuaiguasaanansdilinuinenfinug daudugausazain
AIFENEN
WiarnsginsInenfinussnaunanislssifiuanuduninzasnisvinineniwus
aavin@nE lunsazniansdnesamningizniznialinguanuenssunislsyanadn
j11 lunasdiinanmsdsufiuvhidluiinala aagnssunisdssaraiindznarafaisan
Anualvitdn@ngdinisdnen

1% 9
Asdnasna1I 2N A1slaudnanaznstiiaulausiaiain

dia 23 asfhagianiain

23.1

23.2

asfihagaImndasidsuanuiurauanafeninaanimnazitaaanuaziiniiy
simdaginmdn warldfuauifiannaaeassunslszardtnimidaaanuazdine
vdin

nsfludisasuatinaaanimnazaszvinldataifiaalunian1s@nmii 2 TuwesEuedn
Anulundngns uazlduduseduazuuuiadaaranlisinii 3.00

dia 24 nantnanrinslautirauasiiauiausiedan

24.1

24.2

24.3

nsdiénaaanImdaslauinannnednnadaulundngasdudunmdmnlundngas
T Tealwlassduasuuuddnesiby

asdlin@nmmadnn lunvininendamaluladigsund wazndudind@neniva Wisnansa
TaufhanednineFaulundngastin wavsedmnizalaudradasFaunud?)’liiu 9
AATEN=N

uandlaannnisTaudnaauda 24.1 nAnmiaraldsunsfiatsanviiauTausadani
wadausardavldseduasuuu S wialisinin B vidawisuwinanudy Afdlanuay
aamwiiauriandranfedunadmnlundngasididednmwnag iadlunadmnnawnu
e lundngasinmdednunas
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24.4 aslaufihauasiaulauneimnaviugasansdnenseaullsynatiniasiiadio winudn
Anmsaszdulaannlusnandzdedu wiasadnAduiusiu ilaudiauasiiay
Taumbhada'ldhilAusanay 40 2asvdngasiavindnmn Taalvisiunslaudinauay
WauTaulvindnssanfodmlunmans@nmusnidindnsn lundnganiu

24.5 msiauTausnedimsyduBaygnnuasan WinsevinlaLidunioluanuuasituumie
Anutavdngasfiazndindnmn do'litunustmumbaeiainefwus Taalilaudne
wazisuTauliudnasansodmlunansdnuusnidindnmn

24.6 msinulauneinanndganiuaaudnundu TnAnmdasfiazuuuiadaszauann
santfuldnbitiasnnit 3 lusvuy 4 viiawisuwin wassednzaiauTaudasfisvdu
ATuuufmANHs S via'lisnnin B wiawauvinuagdadauniudibiiu 3 dasdnmn

24.7 WidadnAnmdauiiunadnilésunniaulauudr Taafissduasuuudidnmsiiy
ST wazlvitunumihadnuasnaimnfudndumiiefesaulduasndngasitninm
AavAnzN

24.8 asiaulau Widsulavldawizniigfauassadzn we'liayaalviiauiau
wiaAaInendnus

24.9 lunsiRasandzaiisulaungd i sandmarrdabidadnsnasgauanusluneadni
aaisuTawiialsznaumsiansandladle

24.10 msiauTausnaimdayldsuanuiurauannaazassunisdssandiinian

24.11 e TauinaiinAaudussduasuuumadageaudie sHunedruiaulauay it
AN ALANTEAUATLUULR A LR

1iun 10
a o
astdaauszdunis@nun

dia 25 Msldausedunsdnmn
25.1 msuldauszdunisAnmianaflumsuldauligseduiigetiuninduviaflunisldaully
sedusnInAuAle
25.2 asdifiaglurinaasdausedunisd@nm e 6un
25.2.1 fndAnmlundngasliaann wwu a Aldsunulvidindnsluduliygan
25.2.2 fndnmauaninidauniunssauinnaauifniadudvsutndnwndu
Feyauan
25.2.3 tfndnmduibyananiigauanlunissauinqaauiifaialdsunisiguaann
sitsanagassunslszinaindmiiiafiansanviin@nmn luduiFaanin
wnuAlé
25.3 msuldsuszdunmsiinmn azasevinldusiamnediabifnsldsunlassnanian s
angnssunsdsyaraindriugRansanauifudindeanniznasiiainying

o

e 11
Asiauazrnisdsafiunanisdnin

dia 26 MsUsEUNANITANHILATATAIUIMLANSEFUATLUULRAH
26.1 msdsufiunanis@nEinssvindiaduganis@neiusazainnsdnen
26.2 MSAIMLANTEFUATULUULAEY
26.2.1 uwdussduasuuuadaana Wisnnaannuansdnsnlusnaiinsedu
ffadiafdnzasindnmlulaacnans@ni TaaaINRTINUDINRAALTTNIW
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wheAnduninseduazuuuiiin@nmlasulunsdarsadridudidondrmnses
NaTINAYT UM aARAaIT B a1

26.2.2 udusrduAzuuuRAnaTaN Widnmaanuansdneslusnadmsedu
Taudaf@nmizasin@nm dousFudin@nmaudenansdneiiddamiulo
TRt INATINUDINAAMTEUI I EAR AU LGNsSEAUATLUUTITA AN 165U Tuwe
arnmasnzdaudauluafigavinadudide udrvnsdrawumiiads
fyau

dia 27 nsdaulszananiui (Comprehensive examination)

27.1

27.2

27.3

27.4

27.5

27.6

27.7

27.8

27.9

TnAnmilsenmadfiatasiaude duBayanin uaslsemafiaiasiudaduge dassauriu
assaulszanandus tiatamuausauardnaainluaisinndniznnisuay
Uszaunisainsizaulddszandlunsdfidorunianisauainive

PnAnmfutFaanin wuu n 1 uazuuy A 2 dasdavdssnannus iudnasaquysal
Aalu 4 MmansAne Tuusdaians@nusnidindnen fasfuasiiugaunwindnmn
wnfiguanazanuaniduliaenanails Taaanuiuraunasnmuzassunislszdn
g11n3an

WnAnuduliuanTnuny a1 dssnafiaiasiadia wavdseaafiadasiaudadugedas
faulsunamnus Wadimihodssauldasudruauindngasiivuauasdadsanlduas
wdnasaguysalaaly 2 mansAnudaannaianisdnuifinibefadauldasudiu
munindngasaivua fazfuagiugauawin@nm afiwauauaranuaniulvaee
natléd Taaanuuiudauuadnmgnssunslsyandrinian

assavlsnanus aradlunissavdadiou wianissauihaulat wiasaavadineg
msdalifinssavdsznaanusiiuninfizasanziizn uazmsinaansdnuay 1 aso
luatnetias nssauusazafeolvidfiun1siaunaenssunis dousodelnunaudiiag
ANuiutauaaYIAuEAsINATUsEAINETNI N
AnAsTINTRaLLsTINaANNEsEna I8 WanthanadmvizagAmininaanin
wvauminailulseaunssunns waraastiaudasedulsaanTniuly Suulitan
n31 3 Aau ue'litAiu 5 autflunssunis asfivaraannaiauanumiInenaalnaau
viurdauuasaaznssunsszanadiiniznilunssuaisenaA'le
AnEnTsUNTRaLLsBINaANNsfasaiunsRaLaNTuLAT DA TIAMEATTNATUSERIN TN
FANUA LATAAITIENIUNANTRALAaAMENTTUNITUsEI TN anaTu 1 e
Huannfuiiadadunissau

AsTEuKanIsRaulsyInanNs Wildsvduazuuudanes S asau'ld uay U
Wasauan

fgaunnlunssavlssnannuiaiusa azgaulmilddniiaonilenss assauaniilu

%
o o &

afefigavaziduna g iuiugaunmnindnsn Taadn Tus

%
&

27.10 lunsdifigaunn Winuinwaluluwaasnanis@nziianizasoiifinasdagaiuniwuag

WnFAnen

dia 28 nsaauiamaauit (Qualifying examination)

28.1

28.2

28.3

PnAnwduiiaaian dassaurunssauianauaniid waiaanuzanusnsalundn
3215 waznsafiumsidalasdssaiaduineinuslussduliaanian
Tadnmduliagiian dassauinnauauidiuuarudasaauysainnaly 6 aa
nsdn TuusaansAnsusnidindnrwn faniuasiiugaunwindnmnias
AaTwid winfivigua uazanuaduliaaanatldiaaanutiurauaasnaynssnns
dsgArdindnn Wellaniudgisauiaanaauiis auda 28.3.2
fii&nsuagauinnaaniit lawa
28.3.1 tfnAnmduiliegian
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28.4
28.5

28.6

28.7

28.8

28.9

28.3.2 tfndnmduiiaanin wuy a 2 Afwmbaiescanbitdasnit 15 wihaia uay'lé
udnsrduAzuuuadnazanlaitiannin 3.50 wiawnAnuduiFayain wuu n 1
Afinauidamiavinine inusdofidnaawidaswaunduinefiwuslussdu
Waygan'ld lunsdindeiidaclédfuanuiutrauainasenssunsisyanaiin
Jauazudeiandznsiiainiine wazife 2 nsdidl dasaaununsaay

szanaanuiudl Taalidainnanisdauniuiaanasniitid unassauniuina

>
oo &

aaaAdulFanuanind@nmnseiu q e
nmssauianauaNtd anadlunsaavdiafiou vianssauilhnula viiaesasatnaAlé
msialvifinssauiaaaauidduniniuasazdm warmisianamsAnmasuilonss
luatnetias nssauusazafelvidfiunsiaaanenssunis dousvdolaanaudiae
ANuiutavaaYIAuEAsINATUsEANETNI N
AgnTIuNsRauTaAaENTAlsEnaudIa Wintha a3 mviagfiviviinaizninn
waunune uilszsrunssunis uazaanansaiiadassauiBaganianinunulitiannii 3 au
wei BitAu 5 audluassunis agfiyaaaannnmauanuininendaduuliuiu 2 aulaaaiu
viurdauuasaaznssunsszandiiniznilunssuaisenaA'le
AgNIsUNTRaLIAAENTAdasa L fiunsRa LA INTULAL A TIAIEATTHATS
UszArahindzndivue wazdassavuNanIsRausanaenssunsdsydd1inian
aaly 1 e Tuannfuiadadunissay
AssauNanITEauTaAaaNTH Wildseduaruuudidnes S Wasau'ld way Uidla
fgauan
TidaindnAnwduiuganfidaurunssauinaaaniididuin@nmFagan
fansisuainenfwusiiazasuisaygian

28.10 wn@Anuaudia 28.3.1 Adauanlunssauinnaauifinfousn azaaulni'lddniieas

uilvasy nssauanifluafefiaas azdonalviiuga unwin@nlaedaTuld Liuuwe
1euauidMildaussdunsdnsnaiuda 25.2.3

28.11 Win@nmeudia 28.3.2 azxav'ldiavadoidedvindu
28.12 lunsdigaunn Wituinnaluluwaainanis@neanizassifinasagaruaiwiindnmn

%
&

da 29 nsuamNiutauTAsITIeINeAwus

29.1

29.2

29.3

29.4

Inenfiwusduliayanin

Wndnzisadsuannuiuraulasesvineiinusdasdaizn Teas1undIzndadtauana
ANULRUAALAMENTTUAITARTAUNTATITIIINEN TS s anazATsuN1slszandTnian
wazdavldsuauifanaly 5 mansdnen TuusmansAnuusafiidindnmn faviuay
fiugaunwin@nmwn ol Aagnssunisdszainadiindznaraiarsanzenanaiudy
Taauanuaiu

Inenfiwusduliyaan

Wndnmidadtzannuiutaulasesvineinussdasnanizn Taada1imdGadiduana
ANULRUALAMENTTUATITARITAUNTATITIINEN TN USH anuynTsuA1TsTadTnI N
wazdavldsuawiaaaly 7 mamsdnmn STuuwsdamanisdnuusnidindnmwn fagiiuay
fiugaunwin@nm Wil aazassunsdszandiniznanafiansanzenanaiudiule
auaua iy
ALEATINNTAATAUTATIT I INENTnusaraldlaseasvnaraaduliGiiduLfaddu
AalznTsuANIRaLINeNdwus

Ml lumsdiswinenfiwusaradunm lnaviasmsnsdsanadle Wil sindnmn
fasuaasanuIATaaunasdauiunmlaluas s fudunistaauifiasese
Anentinug

dia 30 nMsFauIneNUNuUs
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30.1 Anenfinusduliuanin

30.2

30.1.1

30.1.2

30.1.3

30.1.4

30.1.5

30.1.6

mssauInenfinus i iumsinaaneassuns deaaudiilugiaisanusodoniu

ANuLiutauaaYAuEAsIuATUsEAINETNI N

aagnssuMsRaLInenfinuslsenavdig Waninananimvizagvivinaianian

wauvane ulseaunssunis anansailEarinenfinug wazgnsonasiaciie

iian 1 awdlunssunis guseaanddunssunissauinefinusuasindnm

uuu A 1 davfluyaraannaiauanuinenae

assuAsRauInendinus dacfinauautidaudanisdialadosa'lud

(1) 1B anvidadisuvinlusizniznaasinenfinusudasiai i Aduwus
A

(2) 1Buan T aisuwihlusinzasinenfivug vdasnadmAduwusiu
sesnuvomMed s lisninsasmanmanse uasiinaanuidudu
uanwiflaanananuitaiidudrunilsnasnisdneiiasuliayan

(3) dlugandnnissusastvidlugidenmalusadmnaasinenfiinuslunsed
lideAngantuaaudnsn

daindnmvininenfwusiddamusduuuinvinendaivuaudy Wilnd@ne

fludrsasuagarInenfnussamning i TnadnuzinrasanastilEam

Jnenfinug wiadseauaaiznssunsitneinenfinug wiausednendnudiia

aaaylidnneaud Aauiusaulilaanii 2 flev

TunssauInenfinug AazassunsRauInenfinussiadafiunisativGuay

dnssunsunliasy Wildaunissauaan'lilaunitnssunisinHusfiunissau

1datihunay

mndasiinsadazuuudasiiiafiansannanissay Wildi&aedineunnuas

ALENTTUANTRAL

JnenfinusduZeaagian

30.2.1

30.2.2

30.2.3

30.2.4

30.2.5

asdauInefwusisufiunisiaaaaznssuns Genaudiiugusodonu

ANuiutauaadIAuEAsINATUsEANETNI N

AngnssuNsRaLInednuslstnaudla Mninanad mviagiviutihaianin

wauwing ulsesunssunis arnsailinsninenfinug uazassun1situu

Litiannin 3 au wa'liiAu 5 au ludwuidaiugnsenasiainanauan

wnInednlitiannii 1 au dedanasslaeinsiuminendadivua

aTsuMsRauInfinug dacfinaaniifaudaniedaladosalail

(1) 1Baananviiafiauwinlusnihuasinenfiinuswiasnznd inAduiusiu
wagfinanuidnduuanniiannnuanuidaiidusdiuninasmsdnwuiasu
3eyan

(2) 1eByanTmdaiieuwinlusninuasinenfinvug wisasImAduusiu
insesuvtomed s laisininsasmanmanse uaziinanuiudu
uanuilaannaasmidafiiludrundesasmsAnsiiasuilyan

(3) dugianiiznnsivinissusasilugitianmealusaniznidu wiaaruiaini
fuwusAusnadnsiias 5 11 lunsdiilidodasaniuaaudnm

Wanndnwvininenfinusidsamusduuuiuninendaiivuaudl Widndnun

fludrsavaagarinenfinudsamninaaiznlaaiwugitaasaransHa

B Inenfdnusudalssaruaaznssumsilnrinendinug tiafansan

induazaawifiannaaufnsauIneninusdinan Aaujusaulitiaannii 3

flevi

Tunssauinenfinug AazassunsRauInenfinussiadafiunisatGiuay

dnssunsnnudenanitedumnliasuluiusay Wikaunssauaanldaunin
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30.3

30.4

30.5

30.6
30.7
30.8

ATsuATINHINGLHunsEaL ldmuidivue uagmndasfinsadazuuuidasiiia
Ansanwanisaay Wilidaednounnibitiaanit 4 &eaelunnnsdl

unssarinendinug WillaTamalvigLiderdasiauladndonanisaisng ans

dnaurasAznTINNTRaLAUFAaILEN Usza1unssun1sazauanalvigdoinanisal

dnauiinedld lunsdifaaznssumslsyardiinimn ianuwivindamuasinenfinug

Uiguandawall agnisudaraliautaliiaTamalviglaidmdasinaasedy

Inenfiwusiindoinanisainisaaui'le

nsauRanssarInefinug WilddasdAusaszduaaninuadnissay dofl

(1) “#fun” dGevanafesavld uwarldfunsdidameassunisdauianuiuiluanduriin
anususauavind@nlunisuaainadiuingrfinusuasaisnaudiatinaualu
sedunalafe waztlanansinenfwusiidlamanseiigndasuavasudiuanysaiungn

(2) “wWw” devanadesauls uaslifunsdifinaenssunssauiianuuininanuaninsge
aaviindnTunisugaananuinentdnusiazaisaavdadnainaclussdunala
waztanan v inusiiiamanseiiagdasdiulsaiasdndias

(3) “birw” devanadesaunn uazlifunsaiianenssunssarinenfinugfianuwiuin
anusansauaviindn lunmsudavnanuinefinusuag/vialunsaaudiadinatu
aglusedulinala

unsdiiin@nmdauanlumssarinenfinug  Widsssunssunsaauinenfinusuido

dndn IddiunsdsulseineniinusauAinusinuasnenssunls wiauduudy

Avuanalfiagdassfiunsdnaniudnasasie Woil WwnAnmdasiudrvagay

Inenfinugason 2 Wassuivuanaidinan

assauanInenfinusiiiuafort 2 daiflumsiiuaanunwin@nelaadalwis

dszaunssumssavinenfinusasiiiuaudsfuaiastildn e ineanusilé

aaznssunsdszardiini i dugRansanawifinanisgauinendnwusouainuzituag

f2I1LARTAULATIUMTRAUINLTANUS

dia 31 sluuuuasineninus asdeineniinug uasnsfnuwInenfinug

31.1

31.2

31.3

TnAnmdasdednenfnusaiuanysailusduuy Sunal wazlaafiuuian anu
WININENABATNRUR

TndAnE 3y in wnu a1 wauInednusaadlasunsafiuw wiaadviian
snfiumsvinauvisagdrundorasnasulasunsaansulidfAuwlunsansvisadonum
n19ITnNNT viawsuasafilsyrudznnsifisnaeunsusey

UndnwfFyaan nauinainusaaslasunsfiun wiaadviiaasfiiunisli
navuMadIunirasnanuldrunsaansu iR lusasdadoRurinedannns 7
fnssunisinsenandannaauanlugiziindendasuniundunsad (peer review)

AaunsdRuWnasduisansulugnandzniiu

dia 32 MsRAUAENG1IUTILNA

32.1

32.2

32.3

32.4

TnAnmduiiaanannnaudasdaunmnetelsung Wiaglussdusituauinmidnenads
Avua nsdligaulinnuarazasaulnile Welldasaaulvisitunialy 9 sansd@ns
HuusaansnEusafidindnmsn Sagduagiugauninindnmn
gaMiznnsdlugaiviuanseslssmaiind@nsndasday doazdaclilanenivndne
liigassiilulszan
mssaumEstslsanaiiunsiaausnsadiunsaiiaanudnladluvdninel us
anafinsinanuaansadiudu 9 dsznaudiadld anndrnsazAvuadiaanusiuisa
e svlssmauasindnsiudzduununisaaudle
Waardmnsuasaauisinitnnaluladdeauniagunu daliiianssgau
AMavlsenAauaNNGasMsuasndngasEyaan Mmansdneag 1 e uatine
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32.5

32.6

fasuarlvdfiunisiaaamznssunis deasnisudidugusedetaaainuuivravnas
&n13211015

AFFENURNRNTHAUM BN UTLNA WIaNANTIAANNAUNTAIIANEIGIUTEINATAE
5%au Wildszduazuuy S Wazau'ld wae U agaunn astiuiinsedumzuuu U ag
aszvinasadendiatind@nmiugarunwilin@nwiwsssay liniunissay
AMevUsEINg

unsddamndonamiunmisrlsenaiin@nmdasday Sadnunazuasniiunsaay
Taaldazuuuday TOEFL w3a asuuudavuduiliiauwinunuamuinaeidnandznnsiivuas
A'le

e 12
A19a1 ANSAVINY LLAazANTHUIAIUATWIINANEN

dia 33 nsanihe

33.1
33.2

msanihe da msaruasin@nmihaaubisnunsadingauluienaimvizaiovualéd
asanthaaudia 33.1 Wadnmwdaciudzassaiininaizdmaiely 1 e duain
JuiitnAnenBuihe wiandialususasunngangaIuneIuIazaIN I nedauia
fauwenuaduinuInendeiusag

dia 34 Msarwnn1sdnen

34.1

34.2

34.3

34.4

34.5

34.6

34.7

PnAnwarafiudsassamningiznizniagriuaiasdisawa iazaayidaiin

asAnmlalunselsialalid

34.1.1 ganagivdassautindunrasmmisnaddszinnig

34.1.2 dsunuuanld@sutndnwiseuinodsang vdanududouvininendaniuaunis
sluayu

34.1.3 thaaudasininmdiaudmdsunndiiunaiuuiunii 3 ey 1aad
lufusasunndilgndadeuda 33.2

34.1.4 fianuaniusdiud Tamindnmdiuladnmnlunvininendaniudritiasnia 1
AMANsANEN warfiuduseduasuuuadaaanlisinii 3.00

34.1.5 Biawnesidausuda 14.3

TnAnmiifissduazuuuadaazansinii 3.00 wiadelifinanmsiday waiiugasarin

asAnm WiduAsassamwihaaninTaaifias wazlvinaenssunsdsyandindan

HugRansanaulia

astiudsasiaraawneuda 34.1 vda 34.2 Winszvinaalu 10 Juusnuasna

'
a s o

nsAne asdifideliaomadisudau vizamalu 10 §levi nsdifiamadouaundn
amsawnmMsAnauda 34.1 uay 34.2 WiawTa ldasoayliiu 2 amamsAnufnsadu
din@nmfofianudnilugasuaarinns@nmsalian Widuasasln
Widasrasnarindnwlasuauidiaawnnsdnrniudiunilonasszazian
asdnmuanindnmngiiu aniuaiknauda 34.1.1 uag 34.1.2

AnAnm17'ld5uaulia WiarwnnsdnmndasrsAisssuiiansnmgatuniwin@nunaiy
sufinurasuudnendananians@insiainnsdnen anviumans@neniléinsgen
miheofaud) fazfuaziuaaruniwindnm
TaAnmifianulseaedasndudin@nrnauseaznati'lésuaulid avdaciiudisasua
aduin@nmsdaningaizniziafiasanau’® wazswisnamsawia viguedausang
msAnnsudauiivua Tuaensdsudaulunams@neiin@nwazadudin@nmn L
fiaanin 1 &denvd
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34.8

Wndnwfindudin@nmvdenisaiwnnisdneudr isisaruniwindnxniiaudy
ganunmwnaulasuauidlvarwnnisdnm

dia 35 nMsavIneindnegnssvinfia

35.1

35.2
35.3

WatnAnmnnsevinAavaunszvinfialumssay wiamsvinoule q Adlusdiudsznau
aa9n1s@inrn WinaenssunsRasanInmin@nufinsevinfassdsunisgauanui
fndmmsusvdailugRatsan wdimanunanmisRasansaumInendaiasiung
asTnEuazuionsadIne inndadifardasmsuy
syaznatndnungadewnnisdnun itusinlustaznataasmsdneéne
PnAneniigndeinmsd@neniianssvinfiaeadia 35.1 dasthsrnassuianineaaunw
Tadnwinnaansdnefidgasinnsdneaiudide anviunianisdnmianse
Arasngtdnundrfiasiuasiiugaunwindnm

dia 36 AMsWuga UM WInFAn
uanannsaifiszytiludiadundy dnAnmaviugaruawin@nmlunsdidosialail

36.1
36.2
36.3

36.4

36.5

36.6
36.7

Walddnmasudruauiindngasiivuauarldsuiiayanauda 40 ué)
Waldsuauidannaauf taauuninzasiviihaanitnuazarnsgitinu iaiaan
diaduga 10 Juusnuasmamsinsudy foliaomadaudauvdadebithseasssudian
fnmaauawtndnmen dnAnuAvuaaruninwlunsdifianavadusaiuainindnmn
Malunansdnsidule Taa'ldfuauidanaaud
Wadluwindnsmaaas@nmuarinanisdauliiuldaudaulalinaaasdnm
LﬁaLﬂuﬁnﬁnﬂwmﬁzyuazﬁLtﬁuszﬁnﬂmuutaﬁuazamﬁndw 3.00 tfuan 2 aa
nMsAnEfacady

wMInedadoasins inuganunwindnm

Wadia

16 13
o« a o =) o _a P -
Walsz a1 NV NN VININENTNUS

dia 37 RuANSINednug
UssAA2ENENARNNINENTWUSLATNAN UG RNWTL A da Wi T wldauAuvi 3 nendadruas

dia 38 &noiing
ussa&ndiasuwsanalszlamiidowdiddlaniiaainawdvaiavindnendnus Wiiuldeun
NUINENRLANNUR

1nua 14
A1sdsan1sAnin

dia 39 gR&nduadsanisdnen

39.1

ugndnwaglunans@negavinauasnangnsiu

39.2 iinAnmifiaaaniiiauda 39.1 uavdsvavdazdnsanisdnmdasiudisasusnininy

FuszadFamsine daguausmsns@nEanalussaznaniumninedafiiuae
faniuazbildsunisisuafiasagauminandaiafiarsanauiflsyavia
dsymadiaiaslunianisdnmiiiu
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39.3

39.4

PnAnwifigaauifasudiuanda 39.1 AlssaodaraneidiauBausadmniiatu lu
mansAnedaliTaadebizadFanisdnen dasiudrsassagqueaiinsnsdnm
maluszagnauvminendadivun wagldfuawidannmininazniznauaiuusitaas
ansEALEnEN

lunsdifin@nminaauifasudiuauda 39.1 uafildfudsasusnoanuatusuaiy
Wayan wialsenadiaiasauda 39.2 wiaflddudsasuaasnsifaudausiadan
Wadiuauda 39.3 gudusnisaisdnsaradenadalidninimiasfiunsauanis
fusansdnmsauvinedniafiasanauidfBaygn vialssnadiaiasiunia
nsAnEdallAlE Vel sindnmrdastiseassnndansnmaaunmwindnmluma
asAnEdalihiuge

da 40 nsRsanidiaa wazdsznatialins

40.1
40.2
40.3

40.4

Lifianudsewadidaude

Lifiuseniidudretsesauvninendn

AU TagANNWiutaLYaYAMEATINANTUSEIN TN lugisuatiainAnmisadgn
Jansiiafiansanlianuuingaudianis@ne WiagauvInendaRiarsanaysis i
fuFansdnfvasiidanasuiliaawiallsenadiaing

wnaurinnsRansan Widusanisanudludodl

40.4.1 fiTwnumbaiagauldasudruauindngasiinua

40.4.2 "duduszduazuuundagsanlisinii 3.00

40.4.3 srudaulusg 9 aufindngasuariatoduiiiivua

40.4.4 fiaauaudfiauda 39.1

unanicAla

dia 41 ausuiindnmdinfunisdnsndauilaisdnmen 2550 wasdemefiganuniwiiuin@nmuas
safulutuiidateduifinatosuldlvifsrasnainsfnwiiodunarseaznantlasuausis
TaseviInenfinusanudiaioduiéu

dia 42 shuwsuiindnudnfunisdnundauilaisdnen 2550 wavldsfiunisle 9 lludranudatodu
Wnidbiduldendatedus Widainassnfunniu 9 fuge fa1rzawldsunlaslvidiull
audiadoduills

dia 43 unsdifianylidaaulunisdanldiatodudin wiadaisduatiuid Wilivdnaslunisda
sylamisaindnuniuide

dszna o Juidl 2 fivneu w.@. 2550

(f&anTIAN9E A7, 05 @B D U)
ugagMuINeamnaluladgsuni
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105604 n1sINaRdLuULazNITIaesluNENd 4(4-0-8)

(Modeling and Simulation in Physics)
21705AUNDY: 1neANULAUTOUYDIEN YY)

sedvifunisuugihdndnviieauswfaisndu Wen1suidayminig
Hand Inonisadrwuudiassaniladduniadanans waziuuudiassdildluldsiass
anrunsaluazmnaiaanidwiawdonunltunslditeulusi q omesevnguinde
soluil msinseidoyaisiaay nmamAmngdige msUiudulduayiidaosiosan
fledtunazuuudtasadueniisia snmsiasuutas wnAnfsituiaagdaidainus
wuUSaemainvesruy Maiulakarnsansedu usasnsedoudl welanisians
Prerequisite: ~ Consent of the School

This course aims to provide students with essential concepts for
problem solving in physics by making models based on mathematical functions, then
utilize the models to simulate and solve for numerical solution or trend under
different conditions. The topics include numerical data-analysis, optimization, curve
fitting and method of least squares, functions and empirical models, rate of change,
concepts of integral calculus, system dynamics models, growth and decay, force and

motion, simulation techniques.

105605 Wandvesnsussunn 4(4-0-8)
(Back-of-the-Envelope Physics)
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Prerequisite: ~ Consent of the School
This course focuses on how to estimate the physical quantities in the
following topics: mechanics, sound and light, heat, electricity, atoms and molecules,

guantum mechanics, and astronomy
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105615 waransliussynd 4(4-0-8)

(Applied Electrodynamics)
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Prerequisite: ~ Consent of the School

This course focuses on the following topics: electrostatic,
magnetostatic, time-dependent field, Maxwell's equations, electromagnetic wave and
the waveguide, polarization, refraction, electromagnetic radiation. The courses will
also cover engineering applications such as wireless communications, the global

positioning system or GPS system and the basic principles of synchrotron radiation.

105616 QUUNAANANT 4(4-0-8)

(Thermodynamics)
FeAunay: TneANuiugoUIEIEIUTIN
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Prerequisite: ~ Consent of the School

This course will cover the following contents: fundamental law and
the first law of thermodynamics, kinetic theory of gases, internal energy, heat
capacity, entropy and the second law, engine cycles, engine efficiency, free energies,
Legendre transformation, phase equilibrium, the phase transition, the link between

thermodynamics and statistical mechanics, and examples of engineering applications.
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105618 naransuadlig 4(4-0-8)
(Fluid Mechanics)
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Prerequisite: ~ Consent of the School
Basics of Fluid Mechanics describes the fundamentals of fluid static
and fluid dynamic phenomena. Basic physics concepts (e.g. the conservation
principles of mass, momentum, and energy for fluid) are used for exploring the
following topics and their related applications: pressure in static liquid, forces on
submerged surface and the center of pressure, viscosity, surface tension, capillarity,

steady and turbulent flow, aerodynamics, and fluid measurements.

105625 Wandaeudulszynd 4(4-0-8)
(Applied Quantum Physics)
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Prerequisite: ~ Consent of the School
This course introduces the weirdness of both the very small (quantum
mechanics) and the very fast (Einstein’s relativity). The principles and methods of
quantum mechanics are covered in a practical context: students learn through
applications to problems in modern electronics, material science and atomic physics.
Similarly, the essentials of special relativity will be taught with reference to real

applications in nuclear and astrophysics.
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105643 D L E eI R IR T RRIE A= 1t 4(4-0-8)
(X-ray Scattering and Diffraction Techniques)
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Prerequisite: ~ Consent of the School
This course covers the following contents: the basic physics of X-ray
scattering, small-angle X-ray scattering technique, and wide-angle X-ray scattering
techniques, the basic physics of X-ray diffraction, and various X-ray diffraction

techniques. Examples of research studies and applications are described.

105644 aninsalndnisganduseddnduasnisuszendld 4(4-0-8)
(X-ray Absorption Spectroscopy and its Applications)
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Prerequisite: ~ Consent of the School
This course covers the following contents: the basic physics of
absorption and reflection of X-rays, relating instrumentations, application of
synchrotron light, electronic and atomic structure and spectral analysis at different

energy ranges. Examples of research studies are described.

105653 Wandian 4(4-0-8)
(Materials Physics)
JrUsAuneY: 105625 Handmsuinuszens w3e lnennuiureureau1iY
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Prerequisite: 105625 Applied Quantum Physics or consent of the School
This course covers the following topics: crystal structure, bonding
types in solids, diffraction and the reciprocal lattice, crystal and disorder in a solid,
phase diagram and phase transition, optical properties, magnetic and electrical
properties, mechanical properties, thin film materials, surface and interface, and

various methods of synthesis.
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105654 Tanuilu 4(4-0-8)
(Nanomaterials)
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Prerequisite: 105625 Applied Quantum Physics or consent of the School
This course covers the following contents: the surface of nano
materials, phase transition in nanomaterials, gas-phase synthesis, magnetic and
electrical properties, optical properties, mechanical properties, various types of
nanoparticles, and the characteristics of nanomaterials. Examples of research studies
are described.

105655 Wandlndwes 4(4-0-8)
(Polymer Physics)
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Prerequisite: ~ Consent of the School
This course covers the following topics: the origin of polymer science,
types of polymers, model of the ideal polymer, model of the line (realistic) polymer,
thermodynamics of mixing, polymer solution, coagulation of polymers, linked

network of polymers and gels, and dynamics of free and tangled polymers.

105661 NAUAIERTNIENIN 1 4(4-0-8)
(Physical Optics 1)
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Prerequisite: ~ Consent of the School
The course covers principles of light wave propagation based on wave
equation and Fourier transform theory. Topics include wave equations, Kirchhoff
theory, Rayleigh-Sommerfeld theory, near- and far-field diffractions and angular

spectrum.
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105662 NAUFIENTNIDATN 2 4(4-0-8)
(Physical Optics II)
U UNDY: 105661 ViAAIEATN1EAN 1 Y38 1AgAINILALTBUTOIEIVTIN
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Prerequisite: 105661 Physical Optics | or consent of the School
This course covers theory for analysis, design and set up of optical
systems. The topics include properties of lenses, optical Fourier transform, optical

filtering and computing, optical imaging system and optical transfer function.

105663 TEndigamaiisn 4(4-0-8)
(Low Temperature Physics)
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seiwilasouaguiilomdelud autFvesdidey Bldsumaiuazvosiviasn
89 vosudefigumaian wafnssuvediviuou Sidnaseu Tusmdusivdnuazaly n1sliin
0D madanshanuby uaziaiesleindigainiian
Prerequisite: ~ Consent of the School
This course covers the following contents: properties of helium, liquid
helium and superfluid, solids at low temperatures, behavior of phonons and
electrons at low temperature, angular momentum and spin, superconductivity,

cooling techniques and instrumentations for low-temperature research.

105664 nsfnyanwazianzvaadan 4(4-0-8)

(Materials Characterization)
FrAuney: TneANuILYR UTREUN I

iw%ﬁmﬁmamqumﬂﬁﬂmwﬁ aNTIAULTINES nadeauusdisng
9aNIIAUBLANATOULUUEDINIU aNIIALBIANATOULUUADINTIA JaNTIAULNTUNIIN
awninsalnU5sdidnddmsunisiasisions aininsalnUdidnaseudniunisiasiei
fHufh Maleseiualossu awnlnsalnUdursuse waznmsiamehifenudou
Prerequisite: ~ Consent of the School

This course covers the various techniques for characterization: optical
microscopy, X-ray diffraction, transmission electron microscopy (TEM), scanning
electron microscopy (SEM), scanning probe microscopy, X-ray spectroscopy for
elemental analysis, electron spectroscopy for surface analysis, ion mass

spectrometry, infrared spectroscopy and thermal analysis.
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105681 PANETININWALNTENNELUBIAY 4(4-0-8)
(Introduction to Biological and Medical Physics)
SsAunay: TaeANILTIUYD UV IV
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Prerequisite: ~ Consent of the School

This course aims at teaching the concepts and tools of physical
chemistry and molecular physics to define and analyze the structures, energetics,
dynamics, and interactions of biological molecules, leading to the applications in
fields of genomics, proteomics, drug delivery, biosensors, clinical diagnostics,

medicines and therapy.

105682 wlululowalulad 4(4-0-8)
(Nanobiotechnology)
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Prerequisite: ~ Consent of the School
This course puts an emphasis on nanotechnology in biological
applications, describing on various nanostructures and their applications in
biosensors, biochips, drug delivery system, tissue engineering, cancer, dental care,
agriculture, food and cosmetic dermatology. In addition, safety and environmental

effects are discussed.
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105683 Folwleindidosdu 4(4-0-8)
(Introduction to Biophotonics)
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Prerequisite: ~ Consent of the School
Biophotonics deals with interactions between light and biological
matter. This course covers fundamentals of ligsht-matter interactions, basics of
biology, photobiology, bioimaging techniques and applications, optical biosensors,
photodynamic  therapy, flow cytometry, biochips and microarrays, and

nanobiophotonics.

105684 wialuladtanmdnsutnIneImansn e NLaEIAINT 4(4-0-8)

(Biotechnology for Physicists and Engineers)
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Prerequisite: ~ Consent of the School

This course lectures on biological basis of cells, living organisms,
biomolecules, genetic inheritance, gene expression, gene regulation, mutation,
recombinant DNA technology, biotechnological principles and instruments for
studying biomolecule interaction, DNA sequence analysis, DNA-, RNA-, protein- and

cell-detection, and protein structure analysis
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105696 dugun 1 1(1-0-9)

(Seminar 1)
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Prerequisite: ~ Consent of the School

The series of four seminar courses aim to develop scientific
communication skills of students. The class is designed to simulate the environment
of an international academic conference: a student delivers a formal scientific
presentation in English about a topic of interest and then entertains questions and
discussion from an audience of peers. In this course, students acquire basic skills for
giving effective scientific presentations and build self confidence as public speakers.
Joint seminars with other institutes will be organized (field trips required). Grade: A,
B+, B, C+, C, and F.
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105697 w1 1(1-0-9)
(Colloquium 1)
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Prerequisite: ~ Consent of the School
The series of four colloquium courses aim to develop scientific
communication skills of students. The class is designed to simulate the environment
of an international academic conference: a student delivers a formal scientific
presentation in English about a topic of interest and then entertains questions and
discussion from an audience of peers. In this course, students acquire basic skills for
giving effective scientific presentations and build self confidence as public speakers.
Joint seminars with other institutes will be organized (field trips required). Grade:

Satisfactory and Unsatisfactory.

105698 WeninusIinermansuyUudin avInnanduszynd
(M.Sc. Thesis in Applied Physics )
Fdadunen: muAuiuteuveteIansEivnuine inug
FlassAdelumdefildsuanuiureuainennsefivsnuinerinus
Prerequisite:  Consent of the thesis advisor
Individual research of a topic to be agreed upon with the thesis

advisor.
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105715 Bidnmseindiug 4(4-0-8)
(Advanced Electronics)
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Prerequisite: 105615 Applied Electrodynamics or consent of the School
This course covers the following contents: basis of electronics,
transistor, feedback circuit, amplified signals, filtering, voltage control system, noise

reduction, digital electronics, analog-to-digital convertors, and advanced applications.

105716 AduLazledney 4(4-0-8)
(Waves and Solitons)
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Prerequisite: ~ Consent of the School
An introduction to linear and non-linear wave equations. Wave
phenomena are ubiquitous in physics: appearing in classical mechanics,
electromagnetism, quantum mechanics, quantum field theory, astrophysics and
many other areas. A solid understanding of the mathematics of waves will thus
benefit a student in any physics sub-discipline. While most physics undergraduates
are familiar with elementary Fourier analysis, this course aims to lay a broader and
deeper mathematical foundation.  Students will learn the mathematical tools
needed to understand and model physical waves, including non-linear methods

required in the study of solitary wave pulses (or solitons).
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105771 nsldunsUsERanaLuunIakasngualuidndeunia 4(4-0-8)

(Application of Grid and Cloud Computation in Particle Physics)
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Prerequisite: ~ Consent of the School

This course provides students with the knowledge of ¢rid and cloud
computing used in particle physics. The details cover introduction to grid and cloud
technology, the LHC computing grid, distributed computingmodel, software design
and development, simulation, reconstruction and data analysis using ROOT, an

object oriented program developed by CERN for large scale data analysis.

105773 WandinTesfnsaitaindes 4(4-0-8)
(Nuclear Reactor Physics)
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Prerequisite: 105625 Applied Quantum Physics or consent of the School
This course introduces the student physical principles of nuclear
reactors. Topics include nuclear reactions, nuclear fissions, neutron characteristics,
neutron diffusion theory, criticality and multigroup theory, slowing down theory,

heterogeneity effects, reactor kinetics and dynamics, and nuclear fuel cycle.
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105774 Wandiluafesuszynd 4(4-0-8)
(Applied Nuclear Physics)
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Prerequisite: 105625 Applied Quantum Physics or consent of the School
The course introduces the student both the basic knowledge and
applications of nuclear physics, covering topics: nuclear properties, nuclear models,
nuclear forces, nuclear radiations and applications, nuclear fission and fusion and

their applications, and other nuclear reactions and applications.

105782 vhdeidonassmaiianduszend 4(4-0-8)
(Selected Topics in Applied Physics)
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Prerequisite: ~ Consent of the School

Selected topics of current interest in applied physics.

105785 Faand 4(4-0-8)

(Biophysics)
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Prerequisite: ~ Consent of the School

This course covers the following topics: physicists’ solutions to
biophysical problems, properties of water, nanoscale structure, structure of
molecules and cells, quantum effects, light and life, photosynthesis, cell mechanism,
thermodynamics and statistical physics which relate to bio-systems, and biological

machines.
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105786 AAndnswnng 4(4-0-8)
(Medical Physics)
SrsAunay: TaeANILTIUYD UV IV
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Prerequisite: ~ Consent of the School

An introduction to key physical principles as applied to medical
imaging and radiation therapy. Topics include: imaging metrics, ionizing radiation and
radiation safety, radioactivity, radiation therapy, computed tomography, nuclear

medicine, ultrasound, and magnetic resonance imaging.

105791 Ufuin1sveaewinumansUssynd 2(0-6-8)
(Applied Optics Laboratory)
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Prerequisite: ~ Consent of the School
The course emphasizes on experimental techniques for observing

optical phenomena and quantitative data acquisitions.

105796 duuun 2 1(1-0-9)
(Seminar 1)
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Prerequisite: 105696 Seminar |
The series of four seminar courses aim to develop scientific
communication skills of students. In this course, students will enhance their ability to
give effective scientific presentations and will also learn basic skills for writing articles
in scientific journals. Joint seminars with other institutes will be organized (field trips

required). Grade: A, B+, B, C+, C, and F.
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105797 LU0 2 1(1-0-9)
(Colloquium 11)
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Prerequisite: 105697 Colloquium |
The series of four colloquium courses aim to develop scientific
communication skills of students. In this course, students will enhance their ability to
give effective scientific presentations and will also learn basic skills for writing articles
in scientific journals. Joint seminars with other institutes will be organized (field trips

required). Grade: Satisfactory and Unsatisfactory.

105798 WendnusInemansnuingn andidndussand
(Esufdnganisfnwduinenmanstiogin)
(Ph.D. Thesis in Applied Physics (for B.Sc. holder) )
Fdaduiou: auaiureuTeIe1ATEIUSNY AN
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Prerequisite: ~ Consent of the thesis advisor
Individual research of a topic to be agreed upon with the thesis

advisor.

105813 TAndfiAusug 4(4-0-8)
(High-Pressure Physics)
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Prerequisite: 105616 Thermodynamics or consent of the School

This course covers the following contents: static compression,
dynamic compression, the basic physics of high pressure, techniques for creating high
pressure, unique properties of materials at high pressure, high-pressure physics and
geology, synthesis of new materials at high pressure and analysis of physical

properties at high pressure.
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(Geophysics)
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Prerequisite: 105613 Mechanics or consent of the School
The course introduces the formation of planets, structure and
composition of the earth, interactions between crust, mantle, and core, earth

dynamics, heat flow and mantle convection, and applications of physics to geology.

105815 WAndussane 4(4-0-8)
(Atmospheric Physics)
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Prerequisite: ~ Consent of the School
This course covers the following contents: the big picture of the
atmosphere, thermodynamics laws, systems of mixed gases, humidity, radiation
effect on the atmosphere, clouds, dynamics of the atmosphere, atmospheric waves,

energy and heat transfer in the atmosphere.
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105825 NTANUILTIAIBUAY 4(4-0-8)
(Quantum Computation)
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Prerequisite: 105625 Applied Quantum Physics or consent of the School
The course is designed to introduce the student the principles of
quantum computation. Topics to be covered are: overview of quantum mechanics,
mixed states and open quantum systems, quantum entanglement and Bell's
theorem, basic linear algebra for quantum computing, classical teleportation and
quantum teleportation, quantum circuit model and universal quantum computation,
quantum Fourier transformation, various algorithms, quantum error corrections,

possible implications of quantum computation.

105863 wialulagiawesuasnisussend 4(4-0-8)

(Laser Technology and Applications)
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Prerequisite: ~ Consent of the School

This course covers the topics relating to the laser technology,
including nature of light, refractive index, polarization, brightness, basic physics of
laser, laser resonator, light bandwidth, Q-type switch, non-linear optics, types of

lasers, and applications.



9-19 umo. 2

105864 fuguvesselans 4(4-0-8)
(Fundamentals of Holography)
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Prerequisite: 105661 Physical Optics | or consent of the School
This course covers principles of optical and digital holography. Topics
include light source and recording materials for holograms, type of holograms,
wavefront reconstructions, holographic interferometry and computer-generated

holograms.

105865 ViruAansigaveya 4(4-0-8)
(Information Optics)
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Prerequisite: 105662 Physical Optics Il or consent of the School
This course covers principles of optical processing, detection and
recording of information based on optical Fourier transform. Topics include phase
contrast imaging, optical correlations, scale and rotation invariant optical systems,

optical pulse conversion, wavefront recording and reconstruction.



9-20 umo. 2

105896 dugun 3 1(1-0-9)
(Seminar l)
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Prerequisite: 105796 Seminar Il or Consent of the School
The series of four seminar courses aim to develop scientific
communication skills of students. In this course, students will acquire the skills to
deliver scientific presentations suitable in style and quality for a professional
conference. More advanced writing skills for scientific articles will be emphasized.
Joint seminars with other institutes will be organized (field trips required). Grade: A,
B+, B, C+, C,and F.

105897 EIun 3 1(1-0-9)
(Colloquium 1II)
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Prerequisite: 105797 Colloquium Il or Consent of the School
The series of four colloquium courses aim to develop scientific
communication skills of students. In this course, students will acquire the skills to
deliver scientific presentations suitable in style and quality for a professional
conference. More advanced writing skills for scientific articles will be emphasized.
Joint seminars with other institutes will be organized (field trips required). Grade:

Satisfactory and Unsatisfactory.
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(Industrial Instrumentations and Automations)
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Prerequisite: 105613 Mechanics or consent of the School
This course covers the following contents: introduction to equipment
and industrial automation, principles and usage of controls, process variables,
dimension and motion sensors, communication, interface, valves, servo motors,

robots, and control improvement.

105914 wiAlulad UL oI LAS NI IUIAILYDS 4(4-0-8)

(Sensor and Transducer Technology)
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Prerequisite:  Consent of the School

This course covers the following contents: pressure and tension
measurement, position detection, distance and movement measurement, light and
radiation measurement, temperature sensor and heat transducer, sensors for gas,
liquid and solid, sensors for environmental applications, various switches, and related

tools.

105915 walulagmheiudeya 4(4-0-8)
(Data Storage Technology)
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Prerequisite: 105615 Applied Electrodynamics or consent of the School
This course describes about data storage unit, magnetic data storages,

optical data storage, and nano-scale data storage.
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(Semiconductors Technology)
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Prerequisite: 105625 Applied Quantum Physics or consent of the School
This course covers the following topics: semiconductor materials, p-n
junction, metal-insulator-semiconductor capacitors, transistors, power devices,

photonics devices and sensors.

105954 wlangiazulumalulad 4(4-0-8)

(Nanoscience and Nanotechnology)
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Prerequisite:  Consent of the School

This course covers the following contents: role and importance of
nanoparticles around us, different types of carbon nanostructures, synthesis of
various nanoparticles, technical analysis of various nanoparticles, applications of
nanoparticle technology in electronics, medical applications, Casimir forces in nano-

machines.
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(Thin-film Technology and Applications)
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Prerequisite:  Consent of the School

This course covers the following contents: introduction to thin-film
technology, an overview of the materials used for this technology, processes in
creating different types of thin-films, plasma and the interaction between charged
particles and surfaces, methods for surface cleaning, chemical vapor deposition (CVD)
technique, substrate surface and molecular deposition, pulsed laser deposition (PLD)

technique, thin film properties and their applications.

105996 dusun 4 1(1-0-9)
(Seminar IV)
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Prerequisite: 105896 Seminar lll
The series of four seminar courses aim to develop scientific
communication skills of students. In this course, students will fine-tune their
techniques for giving highly effective oral scientific presentations and will further
advance their skills for scientific-journal writing. Joint seminars with other institutes

will be organized (field trips required). Grade: A, B+, B, C+, C, and F.
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(Colloquium i)
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Prerequisite: 105897 Colloquium Ili
The series of four colloquium courses aim to develop scientific
communication skills of students. In this course, students will fine-tune their
techniques for giving highly effective oral scientific presentations and will further
advance their skills for scientific-journal writing. Joint seminars with other institutes

will be organized (field trips required). Grade: Satisfactory and Unsatisfactory.

105998 WendnusInemansnuinga andidndussand
(ufugdnsansfinuduinenmansumdadin)
(Ph.D. Thesis in Applied Physics (for M.Sc. holder) )
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Prerequisite: ~ Consent of the thesis advisor
Individual research of a topic to be agreed upon with the thesis

advisor.
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105503 AlRANARSUSEENAdmMTUNENE 4(4-0-8)

(Applied Mathematics for Physics)
1109AUNDY:  TaUAUTILYEUTDIEY1 I

swinil TngUszasdiiviindnfne Tilimufifsiumeiiauaziaiosdo
maendinenansildlunmsuidamnidnd lnaiomuszneusae fudsidedou aunsids
auusandliydusuaes aun1sileyiusdey YadamiAtvau nsmAnaulagIdn1swensa
w5 Tetamansu-dyiad faidufiauiinuluiidnd oynsunTiosuazduiinfansios nng
wlasauang aun1siBeius fadduveniu wnandavreinsusiu wagngulngy
Prerequisite: ~ Consent of the School

This course has been designed with the intention of training the
student with the basic mathematical tools used in physics. The emphasis and the
amount of coverage of the different mathematical techniques are: complex
variables, second order ordinary and partial differential equations, boundary value
problems, method of separation of variables, the Sturm-Liouville problem, detailed
treatment of special functions often encountered in physics, Fourier Series and
Fourier integrals, Laplace transforms, integral equation, Green functions, calculus of

variations, and group theory.

105613 naAans 4(4-0-8)
(Mechanics)
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Prerequisite: ~ Consent of the School
This course covers fundamentals of mechanics which include the
following topics: review of basic mechanics, variational principles, Lagrangian,
Hamiltonian, central force, rigid body, small oscillation, special theory of relativity,

and canonical transformations.
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(Electrodynamics)
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Prerequisite: ~ Consent of the School

This course emphasizes on the following topics electrostatics including
boundary- value problems, multipoles, electrostatics in dielectrics, magnetostatics,
time-varying fields, Maxwell’s equations, electromagnetic wave, propagation of wave,
waveguides, polarization, reflection and electromagnetic radiation. Radiation by
moving charges will be also studied, especially, Lienard-Wiechert’s potential, and

synchrotron radiation.

105617 WAndiBeata 4(4-0-8)
(Statistical Physics)
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Prerequisite: ~ Consent of the School
This course introduces students to the very useful branch of statistical
physics emphasizing the classical as well as the quantum aspects of the theory.
Some of the topics to be covered are: the fundamental principles of statistical
mechanics, ensembles and partition functions, foundations of quantum statistical
methods, density matrix, Fermi and Bose systems. In addition, selection of special
topics depending on current interest such as: superfluidity, superconductivity, critical

phenomena and fluctuation may be covered.
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(Quantum Theory )
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Prerequisite: ~ Consent of the School

This is the first of two courses on quantum physics. It is designed to
introduce the student to the common probabilistic language of modern physics of
the microscopic world. Topics to be covered are: historical review of experiments
and theories in the development of quantum mechanics, mathematical tools,
postulate of quantum mechanics, harmonic oscillator, spin and angular momentum,
hydrogen atom and other three dimensional problems, perturbation theory, and

path integral formulation of quantum mechanics.
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(Quantum Theory II)
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Prerequisite: 105621 Quantum Theory | or consent of the School
This course is an extension of the course Quantum Theory I. Topics to
be covered are: rotation and addition of angular momentum, approximation
methods and variation principle, scattering and quantum collision theory, relativistic

quantum mechanics, Klein-Gordon and Dirac equations, and field quantization.
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(Astronomy)
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Prerequisite: ~ Consent of the School
The course covers historical background, spherical astronomy,
celestial dynamics, solar system, variable stars, galaxies and universe, optical
telescope, radio astronomy, space exploration, observation techniques, and

computation techniques.

105634 INTIAINEN 4(4-0-8)
(Cosmology)
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Prerequisite: ~ Consent of the School
Course content includes the history of the universe, matter in the
universe, galaxies and their evolution, cosmic background fluctuations, dark matter
and dark energy, the cosmological constant, and the accelerating and expanding

universe.
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(Methods and Instrumentation for Astronomy)
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Prerequisite: 105613 Mechanics or consent of the School
Topics include: astronomical radiation sources, observational limits,
optics and telescope, atmospheric effects, detectors, photometry and imaging,
spectroscopy, radio telescope, cosmic radiation observation, gravitational wave

observation, space telescope.
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(Nuclear and Particle Physics)
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Prerequisite: 105622 Quantum Theory Il or consent of the School
After a brief introduction to the foundations of nuclear physics
covering topics like properties of nuclei, nuclear models, nuclear forces, nuclear
decays and nuclear reactions, the main part of the course is designed to treat at an
advanced level the very rapidly developing branch of physics dealing with
elementary particles. The course will emphasize the following: symmetry
transformations and symmetry groups arising in particle physics, conservation laws
and symmetry breaking, particles classification and the quark model, and
introduction to unified theories of the fundamental interactions.
105674 ATIEansHand 4(4-0-8)
(Astrophysics)
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Prerequisite: 105613 Mechanics and 105614 Electrodynamics or consent of the
School
The course covers gravitation and mass, galaxy and interstellar matter,
physical state of the stellar interiors, properties of stars, nucleosynthesis, stellar
structure and evolution, astronomical spectroscopy, white dwarf, neutron star, pulsar,

black holes, and models of the universe.



9-30 umo. 2

105703 Wandeuau 4(4-0-8)
(Computational Physics)
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Prerequisite: ~ Consent of the School
This course provides an introduction to computational techniques for
solving advanced physical problems. The course is divided into two parts. The basic
part is a brief summary of basic numerical methods of solving general mathematical
problems, e. g. differentiations, integrations, matrix manipulation, and solutions of
differential equations. The application part demonstrates various examples of solving
real physical problems by computation. Examples include both classical and

guantum mechanical problems in various fields of Physics.

105704 AN TRRGH 4(4-0-8)
(Group Theory)
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Prerequisite: 105621 Quantum Theory | or consent of the School
The course is designed to systematically teach students the
fundamental concepts of group theory and the applications of various groups in
physics. It is emphasized time to time by examples in the course that group theory is
a powerful method for modern physics. Knowledge, methods, and concepts
developed in quantum mechanics are applied in the course to help students
overcome understanding difficulties, which usually come in a course of group theory
given in the viewpoint of mathematics. Important groups like permutation group,
SU(N) group, SO(N) group, discrete group, and Lorentz group and their applications in

physics are given in details.
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(Continuum Mechanics)
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Prerequisite: 105613 Mechanics or consent of the School
This course covers the topics in mechanics relating to continuous
systems such as strings, membranes and fluids. The course will start with Lagrangian
and Hamiltonian of continuous systems to explain about the vibration, sound wave,

surface wave, heat transfer, and viscous fluids.

105714 Wandlaivadu 4(4-0-8)

(Nonlinear Physics)
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Prerequisite: ~ Consent of the School

When a physical system is disturbed slightly, using weak probes and
fields, we can learn about the undisturbed system. Most standard physics courses
focus on this linear (or weakly-disturbed) regime. This course introduces students to
the strange new world outside this regime. Non-linear physics deals with systems
that are strongly driven, far from equilibrium, and open to their environment--the
disturbance is essential. Amazingly, from these chaotic conditions order arises: in
sand drifts, fluid dynamics, chemical and biological reactions etc., unexpected
patterns emerge due to non-linear effects. A broad overview of these phenomena

will be given in the context of modern research.
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105733 AUNNTANNNLAWLATFUUINT 4(4-0-8)
(Special Relativity and Symmetry)
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Prerequisite: 105613 Mechanics and 105614 Electrodynamics or consent of the
School

This course is designed to introduce the student the special theory of
relativity and its applications from an advanced point of view. The lectures will cover
foundations of the special relativity, Lorentz transformations and Lorentz group,
covariance of Maxwell’s equations, solutions of electrodynamics and kinetics of high

energy collisions, and spin calculus and symmetry.

105734 FUNNTN AL NI1ABINA 4(4-0-8)
(Relativity and Space-Time)
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Prerequisite: 105733 Special Relativity and Symmetry or consent of the School
This course is designed to introduce the student the general theory of
relativity from an advanced point of view. The lectures will cover foundations of the
general theory, mathematical tools (tensor and differential geometry), development
of Einstein’s field equations, gravitational collapse and black hole physics,
fundamental cosmology, cosmic inflation, quantum description, and gravitational

radiation.
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105741 andinTeassoynia 1 4(4-0-8)
(Accelerator Physics 1)
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Prerequisite: 105614 Electrodynamics or consent of the School
The course demonstrates basic physics of particle accelerators and
storage rings. Principles of charged particle acceleration and theory of RF acceleration
are introduced. Physics of linear accelerators, circular accelerators and storage rings
are then explored. Linear dynamics of charge particle beam is investigated to give
basic understanding of the physics of particle acceleration and behaviors of charged

particles under influence of linear magnetic fields of accelerator elements.

105742 Tandleeasioyma 2 4(4-0-8)
(Accelerator Physics II)
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Prerequisite: 105741 Accelerator Physics | or consent of the School
The course is a follow-up of Accelerator Physics I. This course aims to
give thorough understanding of charged particle beam dynamics. The emphasis is
placed on nonlinear beam dynamics. The Hamiltonian formalism of charged particle
beam dynamics is investigated in details. Higher order perturbations, coupled motion
of charged particles in accelerators, and theories of resonance in circular accelerator

and storage rings are discussed.
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105743 wmpdaniesdenismaaesdmiunmAdeniand 4(4-0-8)
(Instrumentation Techniques for Physics Research)
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Prerequisite: ~ Consent of the School
The course explores theories and applications of various instruments
used in basic and advanced experimental physics research. The techniques include
data acquisition and processing system, optical instruments, electron diffraction, X-
ray diffraction, scanning probe instruments, surface analysis, surface preparation,
epitaxial growth, low temperature techniques, magnet technology, radiation and

particle detection, and novel techniques in experimental physics.

105744 Virumansuszenduazmaluladssuuaiaea 4(4-0-8)
(Applied Optics and Beam Line Technology)
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Prerequisite: ~ Consent of the School
This course aims at teaching synchrotron light optics and beam line
technology. The principles of measurement techniques using synchrotron light with
different energy ranges for physical science research are also given. The practical
training of students on the design and operation of beam line is carried out using the

facilities of the Siam Photon Laboratory.
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105745 Memansuazinaluladanyyiniea 4(4-0-8)
(Vacuum Science and Technology)
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Prerequisite: ~ Consent of the School
The course describes, in details, physics and technologies of vacuum
systems used in physics researches. This includes fundamental of pressure
measurement, working principles of various vacuum pumps, measurement
techniques of low and ultra low pressure, physics of out-gassing and materials, leak
detection and vacuum control systems, and design and fabrication of vacuum
systems. Applications of vacuum systems in various experimental physics research

facilities are also explored.

105751 Wandvosansaauuuu 1 4(4-0-8)
(Condensed Matter Physics 1)
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Prerequisite: ~ Consent of the School
This course covers theory of metal, crystal lattices, symmetries and
bindings, specific heat, electronics density of states, semiconductors and insulators,
transport and scattering processes, introduction to electron band structure theory,

and introduction to magnetism, superconductivity and liquid state.
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105752 Wandvesansniumiu 2 4(4-0-8)
(Condensed Matter Physics II)
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Prerequisite: 105751 Condensed Matter Physics | or consent of the School
A continuation of Condensed Matter Physics |, this course covers
theory of computing band structure, doping semiconductors, defect and dislocation,
phonon in perfect crystal and phonon in crystal with defects, quantum structure,
phase transitions, magnetism, superconductivity, superfluids, quantum Hall effect,

disordered system, and metal-insulator transition.

105753 nsUgNKEN 4(4-0-8)
(Crystal Growth)
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Prerequisite: ~ Consent of the School
This course is intended to provide necessary background in the crystal
growth area to postgraduate physics students. It covers nucleation, epitaxy, concepts
of crystal growth phenomena, various theories, and details of the crystal growth
techniques. Details of growth parameters of certain technologically important
materials and their technical issues related to obtain device quality material are

addressed. The instrumentation aspects of crystal growth are also included.
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105754 dianmsoululasalnd 4(4-0-8)

(Electron Microscopy)
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Prerequisite: ~ Consent of the School

This course covers the theory and practice of obtaining and
interpreting techniques of transmission electron microscope (TEM) and scanning
electron microscopy (SEM). Topics include specimen preparation, adjustment and
calibration of the electron microscopes, and image formation. Special emphasis is

placed on electron diffraction and obtaining useful images of crystal defects.

105755 o ufAdlaLatu 4(4-0-8)

(Dislocation Theory)
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Prerequisite: ~ Consent of the School

This course is account of the geometry, properties and behavior of
dislocations in crystals. Basic features of the geometry, movement and elastic
properties of dislocations are described along with an account of the methods of
observing and studying dislocations. Lectures include the description of the more
detailed features of dislocations in specific structures, basic properties of dislocation
associated with movement, the description of geometry and properties of array of
dislocation, and finally, the description of the interaction between dislocations and
imperfections in crystals related to stress to move dislocations through a crystal

containing imperfections.
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105763 awninsalnUuouds 4(4-0-8)

(Solid State Spectroscopy)
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Prerequisite: 105614 Electrodynamics and 105621 Quantum Theory | or consent of
the School

This course aims at teaching electronic energy states and electronic
processes induced by high energy excitations and training on spectroscopic
investigations of solid materials. Lectures includes the issues on (a) electronic
structure of solids (b) excitations and excitonic processes, (c) electronic processes in
correlated electron systems, (d) the electronic structure of low-dimensional system
and (e) experimental probes of the solid state electronic structure. Students
participate in research using the experimental stations at the Siam Photon

Laboratory.
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(Electronic Structures of Solid Surface and Nanoscale Materials)
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Prerequisite: 105614 Electrodynamics and 105621 Quantum Theory | or consent of
the School

This course aims to provide students with information necessary for
research in the field of atomic and electronic structure of solid surface and nano-
scale materials. The fundamental knowledge necessary for understanding
contemporary techniques of semiconductors, catalysis, and nano-technologies are
presented. Lectures include various topics related to physical and chemical

properties of solid surfaces and interfaces, and nano-scale materials.
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105765 awnlnsalnUvetornauiazluiana 4(4-0-8)

(Atomic and Molecular Spectroscopy)
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Prerequisite: 105614 Electrodynamics and 105621 Quantum Theory | or consent of
the School

This course aims at teaching elementary physical processes brought
about in atoms and molecules by high-energy photon and training on basic and
applied spectroscopy of gaseous atoms and molecules. Students participate in

research using the experimental stations at the Siam Photon Laboratory.

105775 Wandvosuasdulasnsou 4(4-0-8)

(Physics of Synchrotron Radiation)
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Prerequisite: 105614 Electrodynamics or consent of the School

The course is designed to explore physics and technologies of
synchrotron radiation and its sources. Theory of synchrotron radiation from relativistic
charged particles is discussed in details. Basic design principles and detailed
discussion of synchrotron radiation sources are given. The course also explores
theories and advanced technologies of insertion devices for high brightness
synchrotron radiation sources.  Properties of synchrotron radiation from these
sources are studied to give pictures of advantages and disadvantages of synchrotron
radiation for advanced research. Fundamental principle of free electron laser is also

discussed.
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105783 Witefidenassmeiiand 4(4-0-8)
(Selected Topics in Physics)
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Prerequisite: ~ Consent of the School

Selected topics of current interest in physics.

105823 Vo ufauIAIBUsY 4(4-0-8)
(Quantum Field Theory)
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Prerequisite: 105622 Quantum Theory Il or consent of the School
This course covers the following topics: Lagrangian field theory,
quantum fields and propagators, interacting quantum fields, perturbation theory,
simple applications (scattering processes to the lowest order), renormalization theory

and renormalization group, bound states, and the functional method.

105853 anmingInbs 4(4-0-8)
(Superconductivity)
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Prerequisite: 105621 Quantum Theory | and 105751 Condensed Matter Physics | or
consent of the School
This course emphasizes a phenomenological treatment of
superconductivity as well as a brief survey of the Bardeen-Cooper-Shrieffer (BCS)
theory. The topics covered in this course are historical overview, electrodynamics of
superconductors, Ginzburg-Landua theory, the BCS theory, and introduction to

unconventional superconductors.
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105854 WnsAwud MU TERT 4(4-0-8)
(Computational Methods for Real Materials)
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Prerequisite: 105752 Condensed Matter Physics Il or consent of the School
First principles simulations, using density functional theory, have
proved to be reliable and computationally manageable tool in condensed matter
physics with increasing impact on virtually every area. In this course, the introduction
to basic concepts, commonly used algorithms, widely accepted approximations, as
well as the potential and successful applications of the tool will be covered.
Students will have hand-on experience in first principles calculations using modern

computational codes.

105855 andvosiiuia 4(4-0-8)
(Surface Physics)
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Prerequisite: ~ Consent of the School
The course discusses various physical properties and dynamics of thin
films and the surface of bulk materials. The topics are historical review,
thermodynamics, chemical bonding, crystal structure, electronic structure, phase
transitions, optical properties, physisorption, chemisorption, energy transfer, kinetics

and dynamics of surfaces, and epitaxy and quantum structures based on surface.
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105903 WBnsmasvieaaluidnd 4(4-0-8)
(Geometrical Methods in Physics)
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auusLasnues auiusvesd naud JULUUReYITLS MsUssendlumeildnd wazaiy
Bouleesewiuadinaduuuiuuifunguiing
Prerequisite: 105704 Group Theory or consent of the School
This course aims to introduce a wide range of geometrical methods,
which have their origin in differential geometry and which have used in theoretical
physics. The topics include manifolds, fiber bundles, differential manifolds and
tensors, Lie derivatives and Lie groups, differential forms, applications in physics, and

connection for Riemanian manifolds and gauge theories.

105923 yquiiaumeeuiudugs 1 4(4-0-8)
(Advanced Quantum Field Theory )
JneAuney: 105823 mwgamumamu 39 1AEAUTUTUVDIEIU I
'i’lEJ’J?I%JiJLU’P]‘W]U'iuﬂE]Uﬂ’JEJ LLUUT\]Wﬁ@ﬂﬂ’]@l’i%’lﬂﬂ?ﬁil@umiﬂiﬂqLL“U‘U@EJ‘L!
LA LU LLauLLUUQW&E)\‘]“VIVLQJZJ"IG]I@’]UE)U S]I@EJFJE] Luamiﬂmﬁmmmamqum ﬂﬁlﬂsU’eN
Snduaznquiun  Inadalau Sunshzeudwdnlihiieusiniuinedes edrsoeulaznis
Useynd waransusequuudideatsuiuwaznisuseynd 35n15a1ns1uilsudang way
wuudaesiiliinnsgiu
Prerequisite: 105823 Quantum Field Theory or consent of the School
This course is designed to introduce the student mainly the standard
models for weak and strong interactions, and briefly the non-standard models. The
lectures will cover Higgs mechanism and Goldstone theorem, electroweak interaction
and its applications, quantum chromodynamics (QCD) and its applications, effective

Lagrangian methods, and non-standard models.
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105924 ngufn1ssunIulasen 4(4-0-8)

(Chiral Perturbation Theory)
JeAUnaY: 105673 WaAndTuAdusuazoynia way 105823 ML) auIuAI0Nsiy *se
1AEAMULAUYIUTDIEIVTIV

57EJ%%Wﬁﬁ?ﬂifiéjﬂHagﬁuuaﬁ%mﬂm%qwﬁﬂﬁiUﬂ’J‘ﬂﬂi@ﬁ BICHGURHER
NAvDIUUTIARATEIUAidIN T dLTeInskAnaNLnslaToaTiiART W uas
numunsihmguinssumulasealuldfudunsitewesuseunazuIeouindanum log
witufifaunnsvesdanan venniifomdinsounquis Sunsfzenegnauss Sunsizen
nawimanli wagdunsizeregseuresugeuludusuinandunutlunisnszaiyla
598 dunsnseegseuvetugouluuliiluauneu msudlulpowaiiou wazssuuvesy
YOU-UN200U
Prerequisite: 105673 Nuclear and Particle Physics and 105823 Quantum Field
Theory or consent of the School

The course summarizes the main elements and methods of the
effective field theory of the standard model, the chiral perturbation theory, and
reviews the applications of the chiral perturbation theory to the interactions of
mesons and baryons at low energies with special emphasis on developments of the
latest years. Among the topics covered are the strong, electromagnetic, and weak
interactions of mesons at and beyond next-to-leading order in the chiral expansion,
nonleptonic weak interactions of mesons, virtual photon corrections, and meson-

baryon systems.



9-44 UAD. 2

105925 wqwﬁamumauﬁwﬁguga 2 4(4-0-8)

(Advanced Quantum Field Theory II)
Syiidunow: 105903 Fmsmasvadaluiand uas 105923 nquiauiuaeudiudugs 1
W30 1nUANNLAUTOUVBIENUN AU

seiniuugitnAnwliianuiifefuaunnseinds aruiliudaengs
guanueands MISAULULUUAANT-1 vatu F-usu nuidy wavitedu 4
Prerequisite: 105903 Geometrical Methods in Physics and 105923 Advanced
Quantum Field Theory | or consent of the School

This course introduces supersymmetry, supergravity, superstring

theory, Calabi-Yau Compactification, duality, D-Branes, M-Theory and others.

105973 UfAsevedlossumin 4(4-0-8)
(Heavy lon Reactions)
JUsAunew: 105673 Wandlamdesuazounin 38 1neANUIUYTeUTRIEIUTIY
seimilinmsnmesnstuvedlooouninfisrdundinunatuargs Tay
\uiiaudRvesaansiuadeiisounazuuiuiy nstuuinarwesauiveusaseuly
ANINLINADUAING? LLazﬂ’]iLﬂgauLWﬁmaﬂaﬁ’ﬁﬁ@@ﬂugﬂL@(ﬂia‘lﬂ,‘dL%uwaﬁﬁmwaﬂﬂ’sﬁﬂ
uarnNgoau Tnefidomasouaguiuudaesnisvulesouniin saumans avduius aunis
dn1ugvesaansiaedes nannssueulnsUannisvuiuvestiieiea ndnnssuayniale
P Msaeua LLaswmamma\‘imﬁﬂLLazﬂ@Jaau
Prerequisite: 105673 Nuclear and Particle Physics or consent of the School
The course gives an overview of heavy ion collisions at intermediate
and high energies, with emphasis on the properties of hot and dense nuclear matter,
the medium dependence of hadron properties in this environment, and the phase
transition from hadronic matter (nuclear matter) to the quark gluon plasma (quark
matter). Topics to be covered are: models for heavy ion collisions, kinematics,
correlations, the equation of state for nuclear matter, production of entropy in
nuclear collisions, sub-threshold production of particles, phase transitions, and quark-

gluon plasma.
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105974 STUUNAIBAIEN 4(4-0-8)
(Multi-Quark Systems)
FriAuneY: 1auANUIUYEUTRIEYTI
sednidfaguirasdifieasutnAnuesradussuuluiosnisssgnd
nauinduluszdugstuszuunaisanin sisluaniuzdsnd wazaniugiva lasSuduain
sAnwuuUTaesasnluzuLuusg 9 uazitugiueuivemguingy Anuituges
ndu SUN) uagnauiSesduidasu miafsilsdduaniurveaanseutsnd uwag anuzmany
ANSNLULANA WU Nguea tausaugou lausauiieou o usiiAl1sn way an1ugmn
A215N N13E519LAZN1IUTTABVDITLUUNAEATNILUULNA
Prerequisite: ~ Consent of the School
The course aims to systematically teach students advanced
applications of group theory to various multi-quark systems, both the normal and
exotic states. The course cover followings: Review of various quark models and basic
knowledge of group theory, advanced knowledge of SU(N) group and permutation
group, constructions of state functions of normal hadrons and exotic multi-quark
states like glueballs, hybrid mesons, hybrid baryons, pentaquarks and six-quark

states, productions and annihilation of exotic multi-quark systems.
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219158Uszimangas
wuuUseIRdunn

do  seemEnT1913d ae. duR wdiuds
n1sANWY/AMRA:USYeen 2544 D.Phil. (Materials Science), University of Oxford, UK
USguelm @ 2540 M.Sc. (Ceramic Processing), University of Leeds, UK
Usueyws @ 2538 w.u. (Wand) uvninenaevaunnu

dunisdagiu: seseansansdussdranundniand
Usedan19vinanu:  2553-9990u 509A1an19158useinavivaidnd drdndvndineieans uninende
waluladgsuns
2549-2553  503fNan319158UsEINAINHENS AgInendans unnInenauueumiu
2546-2549  fYwmans1ansduszinmIviandauyInemans
UATINYIREVDULNY
2538-2545  913158UsANNAINTHENS AEINeIMans unInedeveunnuy

NAITUNIIYINTT /NAITUIL:

® J Klinkaewnarong, E. Swatsitang, and S. Maensiri, Synthesis and characterization of high
purity hydroxyapatite nanorods by hydrothermal technique. J. Nanosci. Nanotech.,
(2011) (In press)

® T. Putjuso, P. Manyum, R. Yimnirun, T. Yamwong, P. Thongbai, S. Maensiri, Giant
dielectric behavior of solution-growth CuO ceramics subjected to dc bias voltage and
uniaxial compressive stress. Solid State Sciences 13, 158 (2011)

® T. Putjuso, P. Manyum, T. Yamwong, P. Thongbai, S. Maensiri, Effect of annealing on
electrical responses of electrode and surface-layer in giant-permittivity CuO ceramic.
Solid State Sciences 13, 2007 (2011)

® P Laokul, S. Serapin, V. Amornkitbamrung, and S. Maensiri, S Characterization and
Magnetic Properties of Nanocrystalline CuFe,Oq4, NiFe,O4, ZnFe,O4 powders Prepared by
the Aloe Vera Extract Solution. Curr. Appl. Phys. 11, 101 (2011)

® J Klinkaewnarong, E. Swatsitang, C. Masingboon, S. Seraphin, and S. Maensiri, Synthesis
and Characterization of Nanocrystalline HAp Powders Prepared by using AloeVera-Plant
Extracted Solution. Curr. Appl. Phys. 10, 521 (2010)

® J Klinkaewnarong, and S. Maensiri, Nanocrystalline hydroxyapatite powders by a
polymerized complex method. Chiang Mai J. Sci., 37, 243 (2010)
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P. Thongbai, T. Yamwong, and S. Maensiri, Effects of Li and Fe doping on dielectric
relaxation behavior in (Li, Fe)-doped NiO ceramics. Mater. Chem. Phys.. 123, 56 (2010)
W. Ponhan, E. Swatsitang, and S. Maensiri, Fabrication of zinc ferrite (ZnFe,O4)
nanofibers by electrospinning. Mater. Sci. Tech.. 26, 1298 (2010)

P. Thongbai, S. Pongha, T. Yamwong, and S. Maensiri, Effects of Fe, Ti, and V doping on
the microstructure and electrical properties of grain and grain boundary of giant
dielectric NiO-based ceramics. Appl. Phys. Lett. 94, 022908 (2009)

S. Hunpratub, P. Thongbai, T. Yamwong, R. Yimnirun, and S. Maensiri, Dielectric
relaxations and dielectric response in multiferroic BiFeOs ceramics. Appl. Phys. Lett. 94,
062904 (2009)

P. Thongbai, T. Yamwong, and S. Maensiri, Electrical responses in high permittivity
dielectric (Li, Fe)-doped NiO ceramics. Appl. Phys. Lett. 94, 152905 (2009)

S. Pongha, P. Thongbai, T. Yamwong, and S. Maensiri, Giant dielectric response and
polarization relaxation mechanism in (Li, V)-doped NiO ceramics. Scipt. Mater., 60,
870 (2009)

S. Maensiri, M. Sangmanee, A. Wiengmoon, Fabrication and magnetic properties of
electrospun MgFe,O, nanostructures. Nano. Res. Lett., 4, 221 (2009)

S. Maensiri, P. Loakul, J. Klinkaewnarong, and C. Thomas, Structure and magnetic
properties of Co-doped ZnO nanorods synthesized by a simple sol-gel method using
metal acetylacetonate and poly(vinyl alcohol). Appl. Phys. A, 94, 601 (2009)

S. Labuayai, V. Promarak, and S. Maensiri, Synthesis and optical properties of
nanocrystalline ZnO powders prepared by a direct thermal decomposition route, Appl.
Phys. A 94, 755 (2009)

W. Ponhan and S. Maensiri, Electrospinning and magnetic properties of copper ferrite
(CuFe,04) nanostructures. Solid State Sciences, 11, 479 (2009)

J. Klinkaewnarong, E. Swatsitang, and S. Maensiri, Nanocrystalline Hydroxyapatite
Powders by a Chitosan-Polymer Complex Solution Route: Synthesis and
Characterization. Solid State Sciences, 11, 1023 (2009)

S. Phoka, P. Laokul, E. Swatsitang, P. Promarak., S. Seraphin, and S. Maensiri, Synthesis,
structural and optical properties of CeO, nanoparticles synthesized by a simple
polyvinyl pyrrolidone (PVP) solution route. Mater. Chem. Phys. 115, 423 (2009)

S. Tangwancharoen, P. Thongbai, T. Yamwong, and S. Maensiri, Dielectric and electrical
properties of giant dielectric (Li, A)-doped NiO ceramics. Mater. Chem. Phys. 115, 585
(2009)

S. Daengskul, C. Mongkolkachit, C. Thomas, S. Siri, I. Thomas, V. Amornkitbamrung, and

S. Maensiri, Synthesis and characterization of LaMnOs,gnanoparticles prepared by a
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simple thermal hydro-decomposition method. Opto. Adv. Mater.: Rapid. Commun. 3,
106 (2009)

C. Masingboon, P. Thongbai, S. Maensiri and T. Yamwong, Nanocrystalline CaCusTi;,04
Powders prepared by PVA sol-gel solution route: Synthesis Characterization and its Giant
Dielectric Properties. Appl. Phys. A. 96, 529 (2009)

S. Daengsakul, C. Mongkolkachit, C. Thomas, S. Siri, . Thomas, V. Amornkitbamrung, and
S. Maensiri, A simple thermal decomposition synthesis, magnetic properties, and
cytotoxicity of Lag7SrosMnO; nanoparticles. Appl. Phys. A, 96, 691 (2009)

S. Daengskul, C. Mongkolkachit, C. Thomas, S. Siri, I. Thomas, V. Amornkitbamrung, and S.
Maensiri, Magnetic and cytotoxicity properties of La;,Sr,MnOs nanoparticlesprepared by

a simple thermal hydro-decomposition. Nano. Res. Lett., 4, 839 (2009)

P. Laokul and S. Maensiri, Aloe vera solution synthesis and magnetic properties of Ni-
Cu-Zn ferrite nanopowders. J. Opto. Adv. Mater.. 11, 857 (2009)

M. Sangmanee, and S. Maensiri, Nanostructures and Magnetic Properties of Cobalt
Ferrite (CoFe,Q,4) Fabricated by Electrospinning. Appl. Phys. A 97, 167 (2009)

S. Maensiri, S. Phokha, P. Laokul, and S. Seraphin, Room temperature magnetism in Fe-
doped CeO, nanoparticles. J. Nanosci. Nanotech., 9, 6415 (2009)

B. Boonchom, and S. Maensiri, Non-isothermal decomposition kinetics of NiFe,Oq4
nanoparticles synthesized using egg white solution route. J. Thermal. Anal. Cal. 97, 879
(2009)

P. Thongbai, S. Maensiri, T. Yamwong, and R. Yimnirun, Giant dielectric properties of
CaCu;TigOq,/(Li, Ti)-doped NiO composites subjected to post-sintering annealing and
compressive stress. J. Appl. Phys. 130, 114107 (2008)

P. Thongbai, S. Maensiri, and T. Yamwong, Effects of grain, grain boundary, and dc
electric field on giant dielectric response in high purity CuO ceramics. J. Appl. Phys. 104,
03610 (2008)

P. Thongbai, T. Yamwong, and S. Maensiri, The sintering effects on the electrical and
dielectric properties of LiggsTipooNigesO ceramics prepared by a direct thermal
decomposition method, J. Appl. Phys. 104, 074109 (2008)

P. Thongbai, S. Tangwancharoen, T. Yamwong, and S. Maensiri, Dielectric relaxation and
dielectric response mechanism in (Li, Ti)-doped NiO ceramics. J. Phys: Cond. Matter. .20,
395227 (2008)

C. Masingboon, P. Thongbai, T. Yamwong, S. Maensiri, P. Anderson, and S. Seraphin,
Nanocrystalline CaCusTi;;04 Powders prepared by Egg White Solution Route: Synthesis
Characterization and its Giant Dielectric Properties. Appl. Phys. A 91, 87 (2008)
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C. Masingboon, P. Thongbai, T. Yamwong, S. Maensiri, and S. Seraphin, Synthesis,
characterization, and giant dielectric behavior of CaCusTi;,O, ceramics prepared by
polymerized complex method. Mater. Chem. Phys. 109, 262 (2008)

P. Thongbai, S. Maensiri, and T. Yamwong, Correlation between giant dielectric response
and electrical conductivity of CuO ceramic. Solid State Comm., 147, 385 (2008)

S. Labauyai, S. Siri, and S. Maensiri, Synthesis of Yttrium Iron Garnet (YsFesO;,)
Nanopowders by a Simple Proteic Sol-gel Process, J. Opto. Adv. Mater.. 10, 2694 (2008)
C. Saiyasombat, and S. Maensiri, Fabrication, morphology, and structure of electrospun
PAN-based carbon nanofibers. J. Polymer. Engr. 28, 5 (2008)

S. Maensiri, P. Laokul, J. Klinkaewnarong, P. Phokha, V. Promarak, and S. Seraphin,
Indium oxide (In,O3) nanoparticles using Aloe vera plant extract: Synthesis and optical
properties, Opto. Adv. Mater.: Rapid. Commun. 2, 161 (2008)

S. Labauyai, V. Promarak, and S. Maensiri, Optical properties of Mg,Zn;,O nanoparticles
synthesized by a direct thermal decomposition route. Opto. Adv. Mater.: Rapid.
Commun. 2, 798 (2008)

W. Ponhan, and S. Maensiri, Fabrication, structure, and magnetic properties of
electrospun nickel ferrite (NiFe,O4) nanofibers. Int. J. Electrospun. Fiber. Appl. 2, 171
(2008)

S. Maensiri, P. Thongbai, and T. Yamwong, Giant dielectric permittivity observed in
CaCus;TigO4,/(Li, Ti)-doped NiO composites. Appl. Phys. Lett. 90, 202908 (2007)

K. Wongsaprom, E. Swatsitang, S. Srijarania, S. Maensiri, and S. Seraphin, Room
temperature magnetism in Co-doped LagsSrg51103 nanoparticles. Appl. Phys. Lett. 90,
162506 (2007)

S. Maensiri, P. Thongbai, T. Yamwong, Giant dielectric response in (Li, Ti)-doped NiO
ceramics prepared by polymerlized complex method. Acta Mater. 55, 2851 (2007)

S. Maensiri, C. Marsingboon, P. Laokul, W. Jareonboon, V. Promarak, P.L. Anderson, and
S. Seraphin, Egg white synthesis and photoluminescence of plate-like clusters of CeO,
nanoparticles. Cryst. Growth Desgn. 7, 950 (2007)

S. Maensiri, K. Wongsaprom, E. Swatsitang, and S. Seraphin, Fe-doped LagsSrysTiO5
nanoparticles: A diluted magnetic oxide system. J. Appl. Phys. 102, 076110 (2007)

S. Maensiri, C. Masingboon, B. Boonchom, and S. Seraphin, A simple route to synthesize
nickel ferrite (NiFe,O4) nanoparticles using egg white. Script. Mater. 56, 797 (2007)

P. Thongbai, C. Masingboon, S. Maensiri, T. Yamwong, S. Wongsaenmai, R. Yimnirun,
Giant dielectric behavior of CaCusTigO;, subjected to post-sintering annealing and
uniaxial stress. J. Phys.: Cond. Matter 19, 236208 (2007)
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S. Maensiri, P. Laokul, J. Klinkaewnarong, and V. Amornkitbamrung, Carbon nanofiber-
reinforced alumina nanocomposites: Fabrication and mechanical properties. Mater. Sci.
Engr. A 447, 44 (2007)

S. Maensiri, C. Masingboon, V. Promarak, and S. Seraphin, Synthesis and optical
properties of nanocrystalline V-doped ZnO. Opto. Mater. 29, 1700 (2007)

S. Siri, G. Kaewjumpol, Y. Trongpanich, S. Maensiri, Single and Composite Electrospun
PCL and PLCG Fibers and Their Biological Properties, Int. J. Electrospun. Nanofiber. Appl.
1, 29 (2007)

W. Jarernboon, V. Amornkitbamrung, E. Swatsitang, T. Burinprakhon, and S. Maensiri,
Effects of PVP Concentration on Structure of Electrospun Titanium Dioxide (TiO,) , Int. J.
Electrospun. Nanofiber. Appl. 1, 131 (2007)

N. Kampa, S. Waropastrakul, W. Thomas, N. Suwannachot, S. Siri, V.
Amornkitbamrung, and S. Maensiri, Comparision of wound morphology in response to
electrospun PCL nanofibers and cauze patches in hamsters. Int. J. Electrospun.
Nanofiber. Appl. 1, 195 (2007)

K. Pato, E. Swatsitang, W. Jareonboon, S. Maensiri, and V Promarak, Synthesis, structural
and optical properties of nanocrystalline ZnO powders prepared by a PVA-polymer
complex solution route. Opto. Adv. Mater. Rapid. Commun., 1, 287 (2007)

S. Maensiri, W. Nuansing, P. Laokul, J. Klinkaewnarong and J. Khemprasit, Nanofibers of
barium strontium titanate (BST) by sol-gel processing and electrospinning. J. Cooloid.
Inter. Sci. 29731 578 (2006)

S. Maensiri, J. Sreesongmuang, C. Thomas, and J. Klinkaewnarong, Magnetic behavior of
nanocrystalline powders of Co-doped ZnO diluted magnetic semiconductors

synthesized by polymerizable precursor method. J. Mag. Mag. Mater..301, 422 (2006)

S. Maensiri, P. Laokul, and V. Promarak, Synthesis and optical properties of
nanocrystalline ZnO powders by a simple method using zinc acetate and poly(vinyl
pyrrolidone). J. Cryst. Growth. 289, 102 (2006)

S. Maensiri, P. Laokul and J. Klinkaewnarong, A simple synthesis and room-temperature
magnetic behavior of Co-doped anatase TiO, nanoparticles. J. Mag. Mag. Mater.. 302,
448 (2006)

S. Maensiri, and W. Nuansing, Electrospinning of thermoelectric oxide NaCo,04
nanofibres. Mater. Chem. Phys. 99, 104 (2006)

W. Naunsing, S. Ninmaung, W. Jareonboon, S. Maensiri, and S. Seraphin, Structural

characterization and morphology of electrospun titanium dioxide (TiO,) nanofibers.
Mater.Sci. Engr. B 131, 147 (2006)
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S. Maensiri, P. Laokul, S. Phokha, A simple synthesis and magnetic behavior of
nanocrystalline ZnyqCoo;O powders by using Zn and Co acetates and poly(vinyl
pyrrolidone) as precursors. J. Mag. Mag. Mater. 305, 381 (2006)

P. Laokul and S. Maensiri, Synthesis, characterization and sintering behavior of
nanocrystalline cordierite ceramics. Adv. Sci. Tech. 45, 242 (2006)

W. Nuansing, and Maensiri, S., Nanofibres of ceramic compounds by electrospinning.
Adv. Sci. Tech. 45, 735 (2006)

C. Masingboon, P. Thongbai, and S. Maensiri, Giant dielectric response in perovskite-
delivative CaCu;Ti4O;, prepared by polymerized complex method. Adv. Sci. Tech. 45,
2345 (2006)

S. Maensiri and Roberts, S. G., Thermal shock resistance of sintered alumina/silicon
carbide nanocomposites evaluated by indentation techniques. J. Am. Ceram. Soc. 85,
1971 (2002)

S. Maensiri and Roberts, S. G., Thermal shock of ground and polished alumina and
AL,O4/SiC nanocomposites. J. Eur. Ceram. Soc. 22, 2945 (2002)
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NAYIUNIIVINIT /NATUITY
e P. D. C. King, R. H. He, T. Eknapakul, S.-K. Mo, Y. Kaneko, S. Harashima, Y. Hikita, M. S.

Bahramy, C. Bell, Z. Hussain, Y. Tokura, Z.-X. Shen, H. Y. Hwang, F. Baumberger, and W.
Meevasana* “Subband structure of a two-dimensional electron gas formed at the polar
surface of the strong spin-orbit perovskite KTaO5” (2011)

e W. Meevasana, P. D. C. King, R. H. He, S-K Mo, M. Hashimoto, A. Tamai, P.
Songsiriritthigul, F. Baumberger, Z.-X. Shen “Creation and control of a two-dimensional
electron liquid at the bare SrTiO; surface” Nat. Mater. 10, 114 (2011)

e M. Hashimoto, R.-H. He, J.P. Testaud, W. Meevasana, R.G. Moore, D.H. Lu, Y. Yoshida, H.
Eisaki, T.P. Devereaux, Z. Hussain, Z.-X. Shen “Reaffirming the dx2-y2 superconducting
gap using the autocorrelation angle-resolved photoemission spectroscopy —of
Bi; sPbg 55511 ¢LagaCuOg” Phys. Rev. Lett. 106, 167003 (2011).

e R-H. He, M. Hashimoto, H. Karapetyan, J.D. Koralek, J.P. Hinton, J.P. Testaud, V. Nathan, Y.
Yoshida, H. Yao, K. Tanaka, W. Meevasana, R.G. Moore, D.H. Lu, S.-K. Mo, M. Ishikado, H.
Eisaki, Z. Hussain, T.P. Devereaux, S.A. Kivelson, J. Orenstein, A. Kapitulnik, Z.-X. Shen
“From a single-band metal to a high-temperature superconductor via two thermal phase
transitions” Science 331, 1579 (2011)

e P.D.C. King, JA. Rosen, W. Meevasana, A. Tamai, E. Rozbicki, R. Comin, G. Levy, D.
Fournier, Y. Yoshida, H. Eisaki, KM. Shen, N.J.C. Ingle, A. Damascelli, F. Baumberger,
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“Structural origin of apparent Fermi surface pockets in angle-resolved photoemission of
Bi,Sr,,La,CuOg” Phys. Rev. Lett. 106, 127005 (2011)

R-H. He, XJ. Zhou, M. Hashimoto, T. Yoshida, K. Tanaka, S.-K. Mo, T. Sasagawa, N.
Mannella, W. Meevasana, H. Yao, M. Fujita, T. Adachi, S. Komiya, S. Uchida, Y. Ando, F.
Zhou, Z.X. Zhao, A. Fujimori, Y. Koike, K. Yamada, Z. Hussain, Z.-X. Shen “Doping
dependence of the (Pi, Pi) shadow band in La-based cuprates studied by angle-resolved
photoemission spectroscopy” New J. Phys. 13, 013031 (2011)

S. Noothongkaew, H. Nakajima, A. Tong-on, W. Meevasana, P. Songsiriritthigul, "Oxidation
of Zn in UHV environment at low temperature" Appl. Surf. Sci., (2011)

M. Hashimoto, R.-H. He, K. Tanaka, J.-P.Testaud, W. Meevasana, R.G. Moore, D. Lu, H.
Yao, Y. Yoshida, H. Eisaki, T.P., Devereaux, Z. Hussain, Z.-X. Shen “Particle-hole symmetry
breaking in the pseudogap state of Bi2201” Nat. Phys. 6, 414 (2010)

A. Tamai, A.Y. Ganin, E. Rozbicki, J. Bacsa, W. Meevasana, P.D.C. King, M. Caffio, R. Schaub,
S. Margadonna, K. Prassides, M.J. Rosseinsky, F. Baumberger, “Strong electron correlations
in the normal state of the iron-based FeSejq4,Teqss superconductor observed by angle-
resolved photoemission spectroscopy” Phys. Rev. Lett. 104, 097002 (2010)
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