o

NANFATUSAY IR LRI
U 9
§1A1E NI
NANYATHINIER

wﬁ’ﬂgmsﬂ%’uﬂ§e W.7.2556

HesnriuaanAneT : NATANEIRE e i Unfindvianas

WRY AMSAINYIATNAS mﬂ"“zmﬂﬁﬂﬁum'}”ﬂqmﬂmé

wnaad 1. dayanaly

1. s9suRETBNANG RS
aelny nangesUsny I idie a3 NANd MANgRIUIUIIR)
ﬂ"l‘i&l"lé/\‘]ﬂi]‘isl : Doctor of Philosophy Program in Physics (International Program)

2. ¥aU3fysynarana1am

A e faufin Usroyiquiiiodia (RRnd)
Fode  Us.e. REnd)
ANEIFING - Foufin Doctor of Philosophy (Physics)

Fpdm  Ph.D. (Physics)

3. 3ynen (Wi

4. FmumefiaiiZuRARaANANgAS

WU 1.1 9UINnmiig iR TNAaaananges 48 vivaafin
WU 1.2 91UuiaginsaNnaeandngne 72 ndagfin
WU 2.0 awawmisfingansasanangss Hileandn 48 ysdgfin
WU 2.2 Sruaudiefinsannasaangas bdoandd 75 ysdefin

5. sULUUABINANGAS
5.1 suuuy
NANGAT WUY 1.1 URE 2.1
@) o o a o/ p=t 2 1 1a =
dundngmssziulFaygen nangns 39 waztnaAnunedennliiiu 5 Jnnsfinu
NANGAST WUU 1.2 UAE 2.2

umangassziuliygen nanges 4 T ualfnandnusdrannlifiv 7 nnsinen
5.2 AL
O aenlng

M nwsengy



5.3 NNSSULINANEA
M sinfinunive
M snfnesngen

5.4 A73INSINNDNUND1URDN

1%

M {dumdngmsanizessanntiug idanisGanunissenlnenss
[ o ] o o dl
O dunangnadontuanntiugu
a1 taia L5 YN UTENA v,
TUULU289INNTIN
O sqnilein Tnaaaniue iugH5qmn
O sqnilern TnagRnunFsud3emnen 2 samniu
5.5 nMsbieyayuaganienisinun
= o/ o/
ATEIMANGATRNITEBINDTTY

M Wusygyuiesanandzusien

O Wiusygyruinndmilssnandan
a 1% ] o o dl
NINANGATINAUENTUDY
O Wusgygiesanidrifes uaziindsygyeusazanniii
¥ A = ' = @ 2 ' o
O Tﬁﬂﬁiyiml,wmmmqmmm wasURUSEY Y199 AY
O Wiuseyeyrunndmileananien

6. Nmumwwmwé’ﬂgmiLmzmsﬂmsmﬁ@gﬁﬁnﬁu%@u wﬁﬂgms

" wangnaUsulee w.e2556 AnatsAulilunianisiinundl 1 Tnnsfinen 2556

" A irninreuMAngRs tnsUszanaSl 7/2556

Wadui 10 1Wiaw Rguieu W.e.2556
" gnavnAvenduandAindngas Tun1sUszguaei 6/2556

Waduil 20 WWeK NINYIAN W.A.2556

7. ﬂ’J’INW%ﬂN?‘Hﬂ’IiLNﬂ LLWéﬂﬁﬂgﬂ‘iﬁﬁ ATHATNLREHINITTN

9 N

a

VANGATHAIHNZ BN NN UNT AT THUATHIATT THATHNTDUNIATT AT

9

siugaNAnEwisen® wnnsfinen 2558

8. andwiimnnsausznaulinasdnFanisinun (FuRusiusatien)

1. dnidauaziann usamlsznauns eednsdnsnnis aaniisaduiand Randlszand
uaTIRRPERS
1indgnnis/enansd seirRand ARnduszynd neneand uaaiugasdne
sinan TnanmszneumaiifnislmalulagneRandiugmuaznisazyng
fusznaunisfnumaluladnsianduasidndszynd

sinAmanzfinahilaBRANEIUG 1 XPS RBS PIXE RAMAN AFM wazihe

> o~ o N

Aana

WNSIRWMATA ARAnenmans 1T



v a

9. D AW u,azQm'g@miﬁnﬂwmmmséﬁiuwm%ﬂuwﬁngm

Ta-"Na AMIANITANYT (F1277327) Ww2USLIIN
NoTRTAANYIENSe waslAdSanIsAnuY 15212
1. sApsfiRug Aol WU, (WRNA), #vianenae@esina, 2530

LN, (RANF), miangndedesing, 2536
Ph.D. (Materials Science), Univ. of Surrey, UK.,
2000

2. B.A5.GINE ANALEINGY WU, (RARNF), urdvendeBesng, 2548

Ph.D. (Physics), Univ. of Birmingham, UK., 2011

3. 9.09.87A5 SN WU, RANK), Nravedeesnmg, 2541

w.o. (ARNA), wanendu@asing, 2549

10. FAIRNIANTITISUUNITHDY
M Tuaaufiss

O vans01sfiss Wua. e,

1. gaunsainneuanvianisiauidniudasninnniarsaniunisnunumangns
1.1 KOIUNITHHIBNTARUININATETAT

WL AT UATAIANWAITR At 11 (W./.2555-2550) Yimwngdntlszinaine
azudyduanuiesiidessionnisaingliniulitssme inensanndyniadssuulasaied
UszAnBnam 6 Usznadnadiy 89 2 Tu 6 Awansenulnunsedeirsugiannsni annaideeis 2
Uszniadl (Hud Tassadnamsugiafideune wazunalianindenInanediegnuaszasgin
VENEINTTITHEIRUATANINUIAREN  ANININUILATHNaLazRIAN WA [Aiaueuus 6 nagns (3
eyt lannuiBeamanin aasnagnedmiuanadssis 2 Usznisinediu fa niaimmnn
\FTEgAegIMANING U nNaUEMMsdANIaENENNTsTIRTALas AR denadwdsiu nalaniede 8
152019 ve9nagnFuanfingnd Ae nawamsnUssmaAliaguugamduasma ulad s ns
Wnnaaseimuninenmansuazmaluladifuussduniauiiandyamnsunisiaundsame unts
UsuAeunananannislininennasssnef - SuuuazusWiinannwen lugniatinanasuas
parntugydwansamansuazmaiulad nistunnnaifnresnagninds fe n1susulqs
UszAvBamANAnEANLSTUsT UL iz snAnTNARLAZIALEN AR D g A AN uRm s
Aouandian finanaanflaziuliodndaiaudminginaudifanng uaziiaauiaionidiog
AngmansuaznaliladfuiladadfyrnsnisasrgRandu Aiunisimuminginsayedens
Uszinefif aounmgeuazyinadelugnananmansuazmalulad darRandiduiugdidgiom
Tl Fafiunauaiidrigesaslirsugiernsssmaaioiulnessangauazdadin

112 FOIUNITHNIBNITAAUIN NI ANURLIUETTH

P=1

Wead1enRAniudanudesis 6 Usznnsfinatannludiadie 1.1 deanazfiasd

P=1

ANHENHNTO IHMSUSUAES andaLauauNzIBIEN BHNLATEgATUATAIANUMITNR  Rennazfiad]
o Ao o - = 1% ' = GE C & GE (‘Esx
AMANEOIEAIENATY 6 U52n19 iNansiANaINTaminas wilsluiunAsauainsniunisidnig




inumsnssaiugimselindn Wuaaniuamisdanemisuasiuginassnisudeiussazenn
Hoiaupuns i FdusufnniansimussTinenangTnres A mefifand FArsesaulneyni
atIHLLMLAZNANN AUTUNNTINERanTTAILsnSluTInIa nainuRenstiLnis Aaasung
10957 \upnnegffuiuasivittineesdan naanesiuifanedosdauuditelaqin fdaag
Usngdevaosattuguiduaasmnauas Tulssmdldmuasansing ¢ fedoufunisiiiazdafinuas
iwanaEvanuisunssiduaaree@imefifadongn adislafnudaadaanauuazainy
deasinegasnaituiiagiii nsefirsugiadunenansasiidinuiusslsrauanudniabiliiduEes
AMasiay Anudsandadeanainsdenisimundszmaladnieinfliudualinnisanaseas
Uszgnnatuderingnn manzmafinadngdanggeny SeesinliAnanisanuaausNiamy - 810
AnafasfanInAsuiindnBeiian ageaug uaziunan nadsuulasgleinialanuaziefns
559808 BeilaqiuiAntesinuazquusaniniy wazad ndanuornsiAsegialan (udy
Fofs  TanupansuaznIAgREmNITNIN TN ERsaediasliSun1aRae1gannsiiyauazniafau
nadaangmansuazmaluladifioniiwasinaisiuwasfinnaiansaiiardnindinotng
nanndnfudsanmaBeusasdiusna dedudiAnyensniasasaniifaandneuzmanilfdusas
Ap nafneuaAsuszAufianimeddnemaniuazmalulad Tnsawizniedindsnfang
12. wanszvuann 8 1.1 uaz 1.2 denisimumangmsuazasiissfinsfuiusiazes
AN
12.1 NINARINANYAS

anunsaifsfinaannluiatie 11.1 uay 11.2 szfnansznusdaniadnunluynszduaes
Uszna  Teeftugnuanindaiidminenauyud uiledudidyiigaiulanauaniifinnsudediui
dintuuazuuszananondeuiiarBandunanunn Tl wa 2558 udiuly nangnailaalizunns
annuuuiamrsaimun g inlifiaanmszduanns  suliudnisfaddnnmiiaadtonssd

avAnnsuazmalulad iensndauuuionauecld faond@elszgndviansnsaimmniviney

iAo

fugaanizia iwinAandqundiddnenmfiesdenuazfinmussdnaniuazmaluladinl g 7

1 |
14 v

winnzan fusraunsoluazaan@edulunisiiezBaniasdaniuazmaluladateimidaoaung

U

!
A 1

Tunieniu dudsimansrsmangnsazdoaiunyediiomessn andesuazdafie luaauf

q
'

N F9B85TINLAZaT3EUTTos AT AN s A us A NaTUTE T WinanuddmeeIn1Indy
fu-duadudony auandianamanainainanmans wazmaluladfifuazgninsiofiiiuaies
WRYBHIUANTUNAY
12.2 anafisadissiunusisuasanniy
ananmnsollude 11.1 uaz 11.2 inlnangasuiumsiamnanlifidnanmmiddsnnis
wEanliunsfinniesauazaiessn Salanadandaslpenasiuiiefarasniangidedosdng 7

a o

HoiuAa A AN193EINNITLAZATININATHNIATIIUEING NITHAANAIIHITENH ADININIIS
SeAUANg LAz ST NA a2 9 NTUAMsATnIedndnemaniuazmaluladundaas
warAnAeBeazuenn WMWIANIHEIHN150THNNTa51933AudanTsndaamaues inyinge

AaUdmuean Snursduendnsolreioddin wazensnivinginssssusfuasasuanion



13. mwﬁ'uﬁuéﬁumé’ngmﬁuﬁtﬂmﬂ@u?uﬂm::/mﬂﬁm%wamamﬁu

13.1  N9LUINATINABIIYRINNAMRL/NTIATLIDY

dunszuauien
NHIRTYN ATLUINILN | VDINANGAT AATTT UATATHE NHLILIAG)
Tnamsa Ainsaunszundni
ANAY 206765 Tl AARYNATARFNEHS AmSuTTnAnenfi (Hine Een
UANNIUNIYN ATHLANENAEAS NILUINITIARAAIEAS
ANy RTURRNRIDAYUWIN

Tuseautindinfnen Was
BYUNTZUINILT 206765
ABNATIAFNERS NG

FMSUNNRARNA

13.2 ﬂszmu’iﬁﬁﬁﬁﬂmﬂﬂmﬁﬂ?ﬁufsmswﬁ’ﬂgﬁﬁﬁu

s
—bHHN-

13.3 N19USNISIANTS

nszuarAr uiie 13.1 ifpsBannsruaisnassniaimadarans nadmARnFuazdan

ANERS Az NIAREI AR AIRAS T AFENNTLLINATIAINGT WNTABRTInAnYIdaIaszidsu

=2 1% = a ° A = a <
L84 ﬂ’ﬁf“Wlﬂ"l‘iLﬁﬂuﬂ"l‘iﬂﬂuuﬂﬁﬂq‘iﬂ‘i:’,LN‘HN@C”I"IL‘LA‘LAﬂ’ﬁT@Hﬂ’W"I’J‘D”]ﬂm@ﬂ’]ﬂ@ﬁ




NNIAT 2. VDYRLANIZVDINANGRT
1. USrgn ANNEIATY URzINgUsERIARBINangns
1.1 Uszeyn

AandiduiriiAneesradumedunateamnifisngg  resamauasndsemn  sandennn
Aufszninaiiaasdy  mafuaiadnsiandiuilagiie THdnfuifadesiuassifann il
HNT AandaruugBe wnuand eensilendvazduenan Tunaiendu ARAndA A ENURuade
Aussuufifanadnas dusdozaon Tandus sudnasifsiuanniayagin wanmEAnTLAY
Fand AdannAndanniy adududousanay Bonlbefusnniussndvaedniandios s
Fruanendndiag wwu Balldnd Aandafl ARNEnsunwnd waznlumnaRand v

mafupdATEeiiandluewAg Audiasnianinengade ahuyAaInauazAtecdie
aunsofszdufidonTnuiinngs  nafdndnuneffaonmasdufiamnan vinem s azmals
A7 uazhe msfidnAnundsmfiEewsuanmangasudenaulivinelulsameesanta - anla
TamaliAnpndanfofusiufingfinetn - Geardassulifnrdodsddossiuana  uudou

wapHAn  uazfinnssandedlaseateingimnenien Saudunamigainantnie Hiu

U
1

IAsHTTSUWAT  warn1sAnadis e maluladfaansaufitloymiivindinelaniwewan
Tidnaufuifgminismauasundsnuuazemns  dgmnisideslnassesanndes  uasiiam
mawasnuasgfennislan waziidsranedonfnanuanmdiszdnalszmauazgfnialifige
12 Jaquszaeduaangns enAnnuiiodind

1. fanmannudinleatnsd@ndelumansnefand wazansnantazgnsdasdnang Uszgnd
aunsol indpsfiefifiag umaufiiomn uadmndeiufiesianuAnlgnisfin

a o

2. fuszaunsalinunAdeiidiniy fannAnadnassd wasiianainiaingnmaniuay
waluladfignipaiaduidsfiddinhimaiaundsnnuazlssmmnfonsminsnofnossau
9388590 UaTHANNITURATEL

5. gsnsevinITAsEBednviaan1sAdeTiysonniatusAmas TuiesfinnnAadunig
Angnrandinahiladeesiguazionys eluasmauazsinaszme

2. LLNuﬁmmﬂ%”uﬂga

e dl -4 s s ] L
UNRATTWAKI A RERUURS NRYNG NANGIW/ ALY
finsUsudgamangnsyn 5 1 FIUTINARATNNANITU TR L LA A AL e 2SI iaTlaTl
N7 AUAUNTNYBINANGHT wnfilAsiuaznnailsznay
590mn 5 3 dmuannftonals andwdasznnelu 17
I P L R R oK o R L) " syduAHanwe (9 upan sl
4 =S dld ! o/
Undiniiddenangms
o/ =4 v
" Syiuanuienelazesnedng
Husznouns uazflHdndin




WUHIAT 3. STUUNTISIANISANET NISATNRRAS l,mz‘fﬂsm%']wmwé’ﬂgm

1. STULNTISIANITANEA

1.1 sguy
O
M
O

AN
SLULYANIA AANTTANEIUNG HavezinanWiaundn 15 flans

FTUUNHIYNISANET (Module)

1.2 NMSIAMSANEINIANATEN

O
M

fnngRien

Tfinage3ean

1.3 nsifeuiAasrnuasfinlussuundnin - Hf-

2. msﬁmﬁumsmﬁ’ﬂgm

2.19% -

L'J@’l?uﬂ’]iﬁ’ltﬁuﬂ’lﬂ%ﬂ‘Hﬂ’ﬁﬂ’ﬂu

STUUNISANEIRNDAL

O
O

THL‘JN’]‘i"I“ﬁ’ﬂ"ﬁ

HANLIRTIIIYNIT (TJ'LQI) ......................................................

STUUNINTA

M
O

B9

HBNLINTIIENT (‘iz‘]Jq) ......................................................

STUUNUIBNISANET (Module)

O
O

THL‘JN’]‘i"I‘D’ﬂ"ﬁ

HANLIRTIIIYNTT (TJ'LQI) ......................................................

2.2 AuANTARBINLIANET

ARNHAS WUY 1.1

1.
2.

ulumsslsenrumianandendesing a9 n1s5udinAnunse uudaciinisfnen
°c & o 2 ’ a 4 = A A v o
dsansfnessiuliygyin dandmAdnd  videsenfifetdias e naantiu
ganANET F5UNsSUasInnaEnsaAnETEng Alnaniadeuluiug Hinsmnde
Trinnndn 3.50 uarinassddouazifaiine unsiuansansisnnisfiog ugmiiayade
WinfisansuTuseiuanna Wi ISI Web of Science %38 SciFinder Scholar Bsinstias
1509 Tnenfinfusiviausn waa andanishnunBguninaneimiand Aina

= = = a o Py a ° ¥ a @ oA
A19EEUR  URY/MEENNTATEANNTATIIATNIANA [FNa s TuR LA

o o/ %

. fadpsazdpdaanuinrndengulwineznisile e n1ssw madeuluseiui

e,

uazfpsEaUHIAINENEIsUsT AR NS e avaTnifisinede e nislinasey
fistonglalifin 2 O @il
_TOEFL Tsisinndn 500 (paper-based) %38 173 (computer-based)
%38 61 (internet-based)
~ELTS Taisndn bond 5.5
~TEGS %139 e-TEGS Taiginndn 65

4. wenidlpannii Wegluaasfifisnssaniznssunisudmaangns



NANYNT Uy 1.2
1. fulupndsznmmAnsndedesina Bas nssuidnAnsnsdeluusasinnsfineg
2. F1BanarnEITEA LB ea s REnS waesnfiAeaies  aananiti
ganAnENT FFunsSuansnnamnanAneninig Afnantadetudug TnalHsy
Fusifen (Adduinaranads Tifipandn 3.50) fuAaas Anuaanen uaz
Fnanmiisanaiiazinaneninug uazfinaemadauasianineunduansansiznis
fingtugmtiayadaiinfienssuTusziiana W 1S Web of Science W3n SciFinder
Scholar atsiiat 1 Fae Tneifufussdauen
3. fadnsazdiosiimnninunsinguleineznisie mesne nssn nsBenlusydud
uazfpsaaUHIANEENTEIsnUsTmAn NS e larasinfisingide fe nislinasey
AflanghiAu 2 9 fil
_TOEFL Taifinndn 500 (paper-based) ¥38 173 (computer-based)
%38 61 (internet-based)
~ELTS Taisndn bond 5.5
~TEGS %139 e-TEGS Taiginndn 65
4. nanwifinsnil WegunasRfisrasrnnssunisudmandngns
NANGANST WUy 2.1

1. finlmaysznesnianenda@osina Eoe nssudindnusehuusiaziinnsfnen
2. ddamsfinensziuUiyanin anendnAand anendnAanduUszgnd vaens
Arnasnrans ansantiugesAnund (#5un1s5usasannnsznaasinunsnng
3. fainsazfiosiimnninunsingulsineznisie mena nssn nsBenlusydud
uazfpsaaUHIANEENTEIsnsT AN S e larasindfisingide A nislinasey
Ay hiAu 2 9 fil
_TOEFL Taifinndn 500 (paper-based) ¥38 173 (computer-based)
%38 61 (internet-based)
~ELTS Taisindn bond 5.5
~TEGS %130 e-TEGS Taiginndn 65
4. nanwifisnil WeguaaeRfisresrnnasnisudmandngns

NANGAT WU 2.2
1. finlmaysznesnianenda@osin Eoe nssudindnusehuusiaziinnsfnen
2. ddansfnessiulBynyss  anedeRAng e drRAndUszend vEen
Arnasnrans snaoiugenAnend (#5un1s5usasannnsznaasinuntnng
Tanl#50iAnaRney (Adduduszaninds Titipondn 5.50) uazdfuanas
AINENIEnNA NN s e eIV TnS T
3. fadpsazsiasiinndnundngulwinuznsils maya nssu nms@enlusziu
uazfpsEaUHIANEENTEsnUsTmAnN S e larasTndfisingide A nislinasey
fistonglalifin 2 O @il
_TOEFL Tisinndn 500 (paper-based) %38 173 (computer-based)
%38 61 (internet-based)
~ELTS Taisindn bond 5.5
_TEGS %30 e-TEGS Taiginndn 65
4. wanwilaannil WegtunasRfieresnnznssunisudmamdngns



2.3 HgywraasdnAnuiwsmdn
M ansidiunieisiaedsemaliieons
M sinAnunuieau Walszaunisoiniedinunisiss
2.4 naqwé"fumiﬁmﬁumﬂﬁ@Ll,f’ﬂ,’"zlﬂiym | fimanfinaasinfnuluia 2.3
M dpnsdgeiimein@nenlnad wwsitnisnadimane®ie whvnetunnsinade

M seuwmsnewiiienansdiivinuniunenansdynawinmiinfiasasosgua Haumsin

LANARNEN

M dnafienssud@uanniiignnun1syiniay

M 9afensss@@uaAnNAunensenee
[y °o &

2.5 uuRN1sSuRnAnuuaidnSansinunluszes 5 1

Inngftnun 2556 | 2557 | 2558 | 2559 | 2560
AANIIANEIT T2 1]2(1]2]1|2]1]2
FUIANENANEITAAIAIITLIU
WUy 1.1 Tt =1 =]1]=]1]-=
Uy 1.2 T/ -1 -11]1-11]1-11]-
Wy 2.1 3| -3 | -3 | -3 -|3]| -
Wy 2.2 3| -3 | -3 | -3 -|3]| -
FuaInAnEIAAIAd1eTdISan1sAnED
U 1.1 - -] -] -=-]-=-11T]=-11T1]=-11
Wy 1.2 e
Wy 2.1 -l -] =-1=-1-13]-13]-13
WUy 2.2 -l -1 =-1-1-1-1-131]-123
2.6 JUUFTHIUATHINY
Teutaennn
2556 2557 2558
FAVINiN SUUSZHI | SUYssannd | Sudseaned | Sudssannd | sudseaned | Sudssannd
WA Raa (s WA A Raa (s WA RBaals
LNINTHUSUNSNRNAN R 211,920 152,156 222,516 159,764 233,642 167,752
LNINTHANSEEUNITADU 1,366,310 335,741 1,434,625 352,528 1,506,356 370,154
LLNudﬂuﬂﬁfuﬂi&uﬁ%"lﬂ"l’i 4,224 13,870 4,436 14,564 4,658 15,292
WHNIIHATY 10,669 44,616 11,203 46,847 11,763 49,189
WNHITHLENITAEINTTUANIAN| 26,595 87,728 27,958 92,115 29,356 96,721
LAHITUNTANEUT ARl- - 9,681.12 - 10,165 - 10,673
FansIINuazRILInEDN
LN 1,542,589 | 613,597.31 | 1,619,719 044,277 1,785,775 699,109
SNTTIAY 2,156,186.52 2,263,996 2,484,884

Al AR ALARRSINANY NI TNARTTTR

. WUY 1.1 way 2.1
2. WUY 1.2 ey 2.2

NANGATaL 300,000 UM
NANGATaT 400,000 UM

9




2.7 STUUMSANET
M uuuiuEou
2.8 nMaiigulauniiefin nszuandzruaznisameidenBaudunminendy
- inllenudeilsduamnanendai@asinad didiaanisinunszsiuindiafnun w.e.2554 uaz
UszneioudfisAnends smnavendededli @09 uUfiRnaasuusmnisfinen nnsdine
a1 maulewinAnuuarnisfieulewmiiefnuesinAnuntodinfnen
3. NANFATUATATINTIANDY
3.1 nangns
3.1.1 I fin
NANGATULY 1.1 91uniagfin 39NARDANANERT 48  wslaefin
NANGATUUY 1.2 91UUyefin 59NAaBANAngna 72 ndaefin
WANGATULY 2.1 Fmaumibaefin sansaaanangss Widoandt 48 wiagfin
VANGATULY 2.2 9maumidagfin sansaaanangss Widsandt 75 wiagfin
3.1.2 Tasesbnanangms

[ o [V { o & o a
wangms uuy 1.1 dmsusinAnuidniansineszausygaln

FIIMWAHILAN SINARDANANYAT 48 wUHaEfia
a a I'4 ) a
. INYIRNURE 48 wHagnn

207898 1.NN.898  ANYHNUS 48 ViHagfin

2. flanssun1eizans dsenaudiag

1) WnAnundasauwananuiunsdnamfiunendinguedeisaniansiinunay
1 %y fiusuanlitiosndn 3 aan1sAnen wasfeadingandinmnseaTodin
ANET ARDATLYLIININTTANET

2) WaWANEANUEFae S UNTTIRN  videedetiaudiunsinasn Ve
donnflarpanasilFsuniseensu B ARNi i sa B Aefininedennis s
N9INNNINUBNNITINNAHNTDY (peer review) AauNMSARNHLAzTWToaNTD
Tuanearii waridesnAnuiiuieusn sauanegnsties 2 Ges Tnapdneiios
1 Beg Foelrsumenensu R AR s ssssumuf

3) inAnundasaranaemiifsaasiuanadnusuunuinian duituszgdnnig
SERUTRMNTNR Btinsties 1 Be

(2

= = @ v
wugmmmﬁuwumu

[

4) vinAnediasrimunsdinddiesenldufifnsiand
uniBeulunssundnidndssiulsyyns
5) HNANEIABIIIEITUNANITANEIANNULLIENUNAT DI ARV ENAY NN A
msfinen Tnaruaiureuranlsrsunssunisindiafnunlsyainoe
WATIIUTINAITUTIFANENREYNNIANTSANEN
A. nezuATliTumiseAngzas
1. pideulieaiofeanends : anunsdleazng
2. pwideulorasannninn : dnAneiidanndugnbidieme desamandondoniy
ﬂ’i:muﬁmﬁﬂmzﬂﬁum'iu%mfmﬁ’ﬂqmm%wmﬂﬁm
wnsin
10



4. NTNBUIAAMNANIA
1. finfnunasdessauinnoandAdilasfinanundenuazanaaiingn Wodans
wue A9 AN inug
2. nAnunfiaeuliniu fansaeunidalasn 1 ass  Tnedesiurieoaaylns
msaeuufiadesaeuliiaiadunety 1 nannsAnendall sueinnisseuAsausn
9. MaNaUUTENIRANS
HWNNSRBLLSEHIaANE (comprehensive examination) TagninAnuEsnsasaasay

I o A a o

FRTTUAFANNAY TAUNIHAINITIUTE LRI ANLNTTHNNTTUS N AVIE AN LSS aa915¢

NUNEIINYANUEAAN

[ o [V { o & o a
NANGAS UUY 1.2 dmsuNnAnEIidnIansAnEIseaulIygyns

FIWAHIBAN  FINARDANANYAT 72 wdagfa
a =Y I'4 ) a
. Ingflines 72 wdagfia

207897 2.NH.897  ANYHANUD 72 HUHaYfin

2. flangsun19izans Usenaudiag

1) sinAnedesauananulimssisniiuniundenguageisenianisiinunay
1 w5 iusuanlitiasndn 3 nansfinen wasfeadinsandinmnseiuiTodin
ANET AADATEEZIIATNTTANEN

2) NaIWINENANLEFae(FUNMSARNA Epagnstiasmauns I NaEa s
gpanaslFsun1seensu I ARN s a1 9B A RN IBIN9 5 NN R
HNTTNNITNEHBNNIIINNANNTES (peer review) fann1sARaiuazdufizansy
Tuanaari sauanednaties 2 Gas IneddesnAnuiivieusn

3) vinAnundiasiaranasmiifaadiasiuaneinusuuutinilan Tufiuazg

FBINTIZAVET/UIUIER DYDY 1 1599

(2

= = @ v
wugmmmﬁuwumu

[

4) vinfnendiasimunsdinddiesenldufifnsiand
uniBeulunssundni@ndssiulsyyns

5) HNANEIABIIIEITUNANITANEIAINULLIENUNAT DI ARV ENAY NN A
masfinen Tnanuaainreuresszsmnssinisindfiadnelszannzuas

I AUV E1REYNAIANTITANE
A. nezuATliTumiseAngzas
1. pwdeulipaiodeinends  nwsinedazng
2. pmideulnresananinn : inAnufifanaERugmbidisme fosamandoudanln
ﬂ’ifzmuﬁ%’]ﬁﬂm:ﬂ'ﬁum'iu%mfmﬁ’ﬂqmﬂifzéwﬂ’mﬁﬂm
wnein
3. NMESRBUIAAMNNUIRA
1. finfinunazdessaudnnoimifielssfinanansanuasanaasng edans
i lA593 13NN TANLS
2. vinAnunitaeulisinn  favdaouuddlEan 1 a3 Tnedesduddomasonin
msapuufisdpsaauliiasafunety 1 a1aniafnudall suainnisreuasiuan
5. vinAnuitaaulrnsuiaanEiR AnnssnITUEMaIEngRaT o finAnmn
Usranana1ien enaRarsantilenduinfneisssuusoyanls

11



9. ﬂ’liﬂ’ﬂﬂﬂﬁzﬂ’]ﬂﬂ’]’]ﬂ%

HIWn13aaulszNaaAaMH3 (comprehensive examination) TagsinAnunginuandnsuesey

o a a 1%

b

NUBNEIINEANUENAN

[ %

FIHIUNUILAR FINARBANANG AT

. NSTUINITNTYN

1. N9vunin sesut o fnfnen

1.1 n9zuasdn a3 IanIy

1.1.1 N52UIRITIL9AL

1.1.2 NSTUIITNABN

HATTURFANENAY TAUNIHAINITINTE LB AL NTTHNNTTIUS NEAYIE AN LSS aa915¢

NangAsUUY 2.1 dmsusinfnuifidnianisinensesuusygyin

[ 1 ) a
Tsiasndn 48 wuaefia
[ 1 ) a
Tisiasndn 12 wuoaefia
Tslasndn 12 wiosfn
Ttlasndn 12 wiosfn

Tgd

Tisiasindn

12 wiasfin

= a o/ o/ a a dl o A a -4
INANAINNILUIUITITLAUT TR AN WT‘LALL%‘LN AYTNVINIINYTHNHD

=

LAZ/MSD WIUIIEITIHATTHANNRS AULRIIEITVININYIRANUE 91NN UIRIE TR RINNWIRINN

v

n5zuAnea (17

9 winafs azdasiudrnlugzdu 700-800

6 wirnafs dagiiluirnlusesiu 800

TrgpufurauesAmenNgTaNnIsiUsnEAveinug  Taaasntias

LA TN O WneARAINa1a asinsTins

dmsurinAneiibilee Benna U DN AR RS UAL N AN AR

Badfvaafiauwinlusssuiodiefne Wawzidawdaungsuasie 207708

DOMNAFNERTUALNRANNASBIRTH

207723
207725
207727
207741

207742
207743
207744
207761

207762
207765
207766
207767

207768
207769

207771
207772
207773
207774

ANH.723
1NN.725
ANH.727
VN 741
1LNH.742
1NH.743
1NA.744
1NN 761
1NN 762
I.NA.765
1.NA.766
INAN.767

1NH.768
1.WH.769

VNN 771
VNN 772
VNRN.773
VNN 774

1 N\d. 708

ARNFBIADUNN 3 woufin
ARNANAIEN 3 woufin
funsAseTedlaaauiuasns 3 wuaede

a & 1 a
naure9ude 1 3 Woufia

a & 1 a
neureuis 2 3 woufia
FNADNFURZNANAINAS 1 3 woufia
FIRDNFURENANFINAS 2 3 woufin
ARNAwWARYS 1 3 woufin
ARNFIwARYS 2 3 woufin
waluladfiawdasuaznistsygnd 3 widaefin
dl =l P=\ ad a a '3 1 a
WASENRBLarss e UATVNAARYS 3 WHaYfn
WIARANTITNANEaNIZFe INGU 3 ilaafia
ABUNIA
Aandreanaunia 3 nidagfin
ARNFUAzVIAUlAT2BILATE 3 woufin
LNAYUNIA
NITNTELAILFY 1 3 ydasfia
NITNTELIILFY 2 3 ydasfia
NNSNSTRILAILALTDS 3 idagfie
NANFaRsLaTN1TUITENe 3 ndaefin

12



207775
207776
207777

207781
207782
207783

207785
207787
207794
207803
207804
207808
207809
207831

207832
207841

207842
207843
207844
207845
207846

207847
207849
207861
207862

207868

207875
207876
207878
207881

207882
207888

VNR.775
INH.776
VWA 777

1 NH.781
NNH.782
1.9N7.783

1.NA.785
1.NA.787
1IN 794
1.N4.803
1.NN.804
2.N%.808
2.N4.809
1.NH.831
INH.832
INH.841
INHN.842
1.NH.843
1.NH.844
1.NWN.845
INYN.846

1NRN.847
2.N%.849
1.N%.861
INH.862

1.Nw.868

1.NN.875
1.NN.876
1NH.878
I.N.881

1 NH.882
1.9Nw.888

VAUFNEATAIDUAN 1
VAUFIEASAIBUAN 2
ATindaLaTyinAINLE
FrUURTABN
ARndA19IAINRST 1
ARNAA1TIAINRST 2
ARNAUDINITAINANTENTN
A NY

LBNANANE
ANTIPNERSHILNANTT
WHDIANIEVINAI2TARNA
NAFIEIATAIDUANTHAVITNTN
NN IUINAIDUAN
NRFATNASATR
NOBIOUNIANAIEAT
veurnenalanii 1
nqufjveshalawnii 2
noEaeuiNzaIds 1
noEateuinzoIude 2
AONTNENEAPNAEN QK
Aandgunsoianafssianin
Tnddnvian
WdaldanaTINNAINTaN1UL
289U

NANANAATTUES

[CA N C NG\ R G\ G\ RN G\ RN\ RN G RN G B G\ B G\ BN G\ BN G G

3

Hoyyreniandaniuzaasuds 3

ARNFIwARYS 3

PUDRADNFTINNARNTNILARYS

3
3

PIIDLADNFTINNARNAVDINGINNTS

WATANBUNTA

AR INADY 1

a8 nmew 2

WA NNIINNTIARAIEAS
ﬂﬁﬂﬁﬁmmmﬂﬁugmum
N9V
ATNLETILTYBIAIIATD
WdaldenasInNAINS

ANTIFNERS
13

AN N AN W

[€)

Wiafin
Naufie

Nioufia

Niaufie
kL)

Niaufie

nHafn
Eaptkala)
Eietkala
Eietkala
Eietkala)
nHasfn
nasfn
nHafn
Eietkala
Eietkala
Eietkala
Akl
Eaaptkala)
EItkalal

Niaefie

Niaefie
Noufia
Noufia

Naufie

Wi fin

Naufie
Naufie
Naufie

Wi fin

Wi fin

Naufie



1.2 NIYUIUTIEIHENTIVTIB AN Tt
1.2.1 N92UIUIEITTIAL
AMSUENAN T NI EEUNT L UAT AR AN AR B SURANAWID
= 1 o/ o/ a U = =Y
WeauwinTuszauTodiafnen Wamadeunszuauien
206765 1.A54.765 AEVNARGANFASIRENAINSURNRRNE 3 wdaafia

12.2 nazusArIden Tid
2. NTLUIIBNTEAUYI QY Y 1eR e Tid
U
= = ['4 ! a
2. Anginus 36 wiawfina
207899 1.W4.899 AngANusLUIyan 36 vioefie

A, NSTUINIYT NN LANI e Anas AN
1. aneuliwaaiodisdnends  Awaenalszme
2. mndenlyrasanyiin g
3. NMESNBUIAAMNNUIR
1. dinfnwnerdessaudnnnafielssfiuannamsanuasanuaangg edans
wnelAs959Aneinug
2. nAnunisaulinim favssauuislaen 1 a5 Tnefastusieswasautnl ns
apuLfiddesrautiiasedunialy 1 mansAnundall sfusnnnsaeuasausn
q. flanssun1dIzans dsenaudag
1) sinAnendesianananuiunsdinuiununsinguetisanianisineias
1 % iusuanlatiosndn 3 anAn1sAne
2) NaIWINENANLEF B (ATUNMSARNW viEpagnstiasAiuns i NaEa s
apInas W iFsUn1seens L I ARNA s a9 E AU RNAN IR N9 5 UM R
FHNTINNIINNEUBNHITINNENNTDY (peer review) fiannisiREiLazinfisansy
Tuanr Ao sauaneties 1 Bee TnedtednAnuduieusn
3) inAnendiasaanasmiifgatiasiuaneninusuuinilan uiszeaAnnnns
eI FIHWNENR Deinetipe 1 B9

v

=4 = & v
WHFIW BRI

s

4) vinAnundesriunsiividosaeulianufifnisiand
uniBeulunsrundmidndssiuysyynes
2. ATNBUUTENIRAIINS
HWNNSRBLLSEHI8ANE (comprehensive examination) TagninAnuEsnsasansay

FRTTOATIFAYIENAY  IAEHINAINITHYALTEIAMENTINNITAUS NH AN SS9

NUBNEIINYANUENAN

14



[ o [V { 0o @& o a
NANFASUUY 2.2 FFuNnAnuidnianisAnuiszaulIgyyns

FIIHIBNHIL AN ANARBANING RS Tivimgnin 75 niafin

fl. NTTUINITINILN Taitlaandn 27 Hsfin
1. nsruain useiutodinAnen Taitlaandn 27 Hsfin
11 ngzuadsn e zdraenie Taitlaandn 24 Hsfin

111 nerudirnieAy 18 Hefin

207701 2.WH.701 NAPFIFASNE L] niagfin

207703 7. N4.703 NAFAINASAIDWAN 1 Waefin
207704 1. NH.704 NRFANFASAIDUAN 2 et

e fin

3

3

3
207705 2.W&.705 WaFans A uuuiu 1 3 e

207706 2.W&.706 WaFans MAuuuatu 2 3

3

207708 2.WH.708 HUANAPIFATUALNAATEHS niaefin
ENGRQL
112 ATsuArden Taitiaandn 6 e fin
AenannszuarAr Rands s dindnun uassBendivinaneninug
WA/YED  WINIATAR AN AHTWE T LN ATViN AN inug a1nnsyusdslandnanann
nsvUsATsie i TraanuingnuraenmenssunisTUE Ny Anenaneg lngethios

3 winefa avfagiuin sy 800

207723 ANN.723 ARNABIADNN 3 wudaefia
207725 ANN.725 WANKWAIEHT 3 iasfin
207727 ANA.727 SuURsHBETEdelenauiuaa1T 3 widafin
207741 ANAT7H vigEfreuis 1 3 i
207742 aWw.742 vgufreuds 2 3 wdaafin
207743 ANN.743 NABNTFURTNANAINAS 1 3 iasfin
207744 QNN 744 NABNFURTNANAIAAS 2 3 asfin
207761 ANN.761 WANARWARNYT 1 3 iasfin
207762 ANN.762 WANARWARNLS 2 3 iasfin

207765 218765 wialuladiaedesuarmsUszgngd 3 wmiisfin
207766 1.N4.766 ApsiauavssileuAtnielaedes 3 wiaefin

207767 ANR.767 WARANITAANEMaNIzEnalnTL3 widasfn

A1BUNIA
207768 1.Ne.768 WaANA2BIAIBHNA 3 ndaefin
207769 118769 ARNAuwazwAluladuaeind 3 iasfin
\NBUNIA
207771 ANK771  ANINTLLAIUES 1 3 s
207772 ANA.772 AITNTLLAIUES 2 3 s
207773 ANK.773  NN9NTLLAIUNIALLEDT 3 ydsfia

15



207774
207775
207776
207777

207781
207782
207783

207785
207787
207794
207803
207804
207808
207809
207831

207832
207841

207842
207843
207844
207845
207846

207847
207849
207861
207862
207868

207875
207876
207878
207881

207882
207888

VNR.774
VNH.775
INH.776
VWA 777

1WA 781
1NH.782
1.9NW1.783

1.NA.785
1.NA.787
1.NH.794
2.N4.803
1.N4.804
2.N%.808
2.N4.809
1.NH.831

INN.832
INH.841

INH.842
1.NH.843
1.NH.844
1.NWN.845
1.WN.846

1.NH.847
2.N%.849
1.N%.861
INH.862
1.N%.868

1.NN.875
1.NN.876
1NH.878
1.WN.881

1.NN.882
1.N%.888

MANFaRSLAaTN1TUITENe
VARFNEASAIDUAN 1
VAUFIEASAIBUAN 2
AafindaaTyinAINLEN
TrUURTABN
ARndA19AIaRS 1
ARndR19AIERS 2
ARNFVDINITAINANNTZNIN
A NY

LBNANANE
ANTIPNERSHILNANTTO
WHBIANIE WA ARNS
NAATEASAIBUANFTNAVITATN
N IUINAIDUAN
NRFATNASATR
NOBIOUNIANAILAT
vgurnsnalanii 1
veurnefalaniu 2
noEanuNTaId 1
nouiapuNeoIude 2
AONTNENEAPNAEN QK
Aandgunsoianafssianin
Tnddnvian
WdaldenasInNARNIan1NY
29T

NANFERSTE

A AN N RN

()]

A A A A A AN AN NN AN RN A

3

Hoyyreniandaniuzaasuds 3

ARNFIwARYS 3

PIDADNFTINNARNTNILARYS

3
3

PIDADNHTINNARNTUDINAINN 3

WATRNIBUAA

AR INmDY 1

a8 nmew 2

WD ADNATIN N FUFNEAS
AAnAuD9yNIARUG LA
4N9INNINYT
AHIEDIYT2DIAIANT
WndaldenasInNAINS
ANTIPNERS

16

A A N N

Eaaptkalal
nHasfn
nHasfn
nHasfn

Noufia
Naufie
Naufie

Eaaptkala)
niasfn
niasfn
nHafn
nHafn
itk
itk
ZAptkala)
nHasfn
nHasfn
nHasfn
nHasfn
nHasfn
nHasfn
nHasfn

niasfn
niasfn
Eaaptkala)
Eaaptkala)
nHasfn

Eaaptkala)
Eaaptkala)
Eaaptkala)
nHasfn

Niaufie
Niaufie



.

4) vinfnendiasimunsdindgiesenldufifnsiand

1.2 NELUINATIUBENAIYIIYILRANIL 3 WHagfe

1.2.1 N92UIUIEIT9A 3 yiaeda

a

206765 1.A%4.765 TN NARAFIFASTUFIAMSURNIARNS 3 s fio

Ell

1.2.2 A92UNATIADN Td
2. ATTUaNATITTAUYS R Iue Tig
U
=3 =Y -4 ! a
INYRANUS 48 Wiaafia
207898 1.WH.898 INYHNUD 48 WY

ASEUINATR NRURUL e Anaz A

1. aneulbveaaiodisdnends  Aunenalszme

2. anSenlurasanyiin Tid

NIRNBUIAAUANT R

1. dinfnwnerdessauinnnatfielssfiuannamsanuazanuaangg edans
wHalAT9519AINe AN

2. vinFnunfiaeulinn  RavdaeundsalEan 1 a5 Tnedesiurn3ewesanins
msaeuufifesanuliaedunieat 1 nensAnendalUtuainnsapuasusn

5. inAnuiaeuliiinsauiaAnETR AnNTINNITIAIMIMEngRTITDIRinAnKY
U5za1a121317 anaRansen i leduinAnenszsiuusay ey nla

flanssun1izans dsenaudiag

1) WnAnundasauananuiunsdiamfiunendinguedeisaniansiinenay

1 @59 insuauldsiasndt 3 anAniafnen

o =1 1 v

2) NASTHAVIENINUS A9 (FEUNITFANA  viEaadetaaaiun1s NaI  Wae

1
YA A

ANNTNIBINAITRFE LN o NS U THRRNR M8 9B RIRNWNGATINNG 75
A99UNITNNLUBNHITINNAUNTES (peer review) AaunsiRuRuazduiaansuln
AN aviitesinAnedugensn siuaueseties 2 1589 lewedietias

YA a o

1 329 FalFsunisaansuaRNW/ARNA 58159 AUNILILR

3) wnAnundpananasiifisadasiuanendwnsuuuinan  Twidszgetanns

SLAULNIF/NWNEE BENIHBE 1 3D

= = @ v
NHYTK Vi‘i@L‘]J‘H@‘VI‘LI‘VIQu

[

uniBaulunssundnidndssiulsyyns

Q. ﬂ’liﬂ’ﬂﬂﬂﬁzﬂ’]ﬂﬂ'ﬁ’lﬂ%

HAWn1saaulsziaaAaMNs (comprehensive examination) TagsinfAnunginuAndnsuesay
FRTTURAANNAY TAUNIHAITHITINTE LA A NTINNNSAUENHAVIEN NS Waaa1a719s

AUBNEIINYTRANUEHAN

17



Type 1.1 : Student with Master’s degree

Total credit 48 credits
A. Thesis 48 credits
207898 PHYS 898 Ph.D. Dissertation 48 credits

B. Academic activities

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

2) The whole or a part of the thesis must be published/accepted for publication in a
journal with peer review which is accepted in physics program at least 2 papers
(as the first author), and at least 1 of them must be published/accepted in an
international journal.

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

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

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

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

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

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

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

major thesis advisor, a student must then complete a comprehensive examination.
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Type 1.2 : Student with Bachelor’s degree

Total credit 72 credits
A. Thesis 72 credits
207897 PHYS 897 Ph.D. Dissertation 72 credits

B. Academic activities

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

2) The whole or a part of the thesis must be published/accepted for publication in an
international journal with peer review which is accepted in physics program at
least 2 papers (as the first author).

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

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

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

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

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

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

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

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

or major thesis advisor, a student must then complete a comprehensive examination.
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Type 2.1: For student with Master’s degree

Total credit a minimum of 48 credits
A. Course work a minimum of 12 credits
1. Graduate Courses a minimum of 12 credits
1.1 Field of concentration courses a minimum of 12 credirs

1.1.1 Required courses —-none-
1.1.2 Elective courses a minimum of 12 credits

Select any graduate courses in the field of thesis research interest and other
closely related fields with a recommendation and an approval from the advisory committee from courses
in physics or from the following courses.

A minimum of 9 credits must be from 700-800 level courses, at least 6 of
which must be from 800 level courses. If a student had never completed any graduate level course in
Statistical Mechanics or equivalent he/she must take the following course : 207708 Statistical Mechanics.

207723 PHYS 723 Computational Physics 3 credits
207725 PHYS 725 Plasma Physics

207727 PHYS 727 Interactions of lon with Matter
207741 PHYS 741 Theory of Solids 1

207742 PHYS 742 Theory of Solids 2

207743 PHYS 743 X-Ray Crystallography 1 credits

3 credits
3
3
3
3
207744 PHYS 744 X-Ray Crystallography 2 3 credits
3
3
3
3
3

credits
credits

credits

207761 PHYS 761 Nuclear Physics 1 credits
207762 PHYS 762 Nuclear Physics 2 credits
207765 PHYS 765 Nuclear Technology and Applications credits
207766 PHYS 766 Nuclear Instruments and Methods credits
207767 PHYS 767 Beam Probe Characterization credits
Techniques
207768 PHYS 768 Beam Physics 3 credits
207769 PHYS 769 Accelerator Physics and Technology 3 credits
207771 PHYS 771 Light Scattering 1 3 credits
207772 PHYS 772 Light Scattering 2 3 credits
207773 PHYS 773 Laser Light Scattering 3 credits
207774 PHYS 774 Optical Science and Applications 3 credits
207775 PHYS 775 Quantum Optics 1 3 credits
207776 PHYS 776 Quantum Optics 2 3 credits
207777 PHYS 777 Trapping and Cooling of Neutral Atoms 3 credits
207781 PHYS 781 Astrophysics 1 3 credits
207782 PHYS 782 Astrophysics 2 3 credits
207783 PHYS 783 Physics of the Interstellar Medium 3 credits
207785 PHYS 785 Cosmology 3 credits
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207787 PHYS 787 QObservational Astronomy 3 credits
207794 PHYS 794 Selected Topics in Physics 3 credits
207803 PHYS 803 Relativistic Quantum Mechanics 3 credits
207804 PHYS 804 Quantum Field Theory 3 credits
207808 PHYS 808 Statistical Mechanics 3 credits
207809 PHYS 809 Many Body Theory 3 credits
207831 PHYS 831 Theory of Dislocation 1 3 credits
207832 PHYS 832 Theory of Dislocation 2 3 credits
207841 PHYS 841 Quantum Theory of Solids 1 3 credits
207842 PHYS 842 Quantum Theory of Solids 2 3 credits
207843 PHYS 843 Superconductivity and Tunnelling 3 credits
207844 PHYS 844 Physics of Semiconductor Devices 3 credits
207845 PHYS 845 Dielectrics 3 credits

207846 PHYS 846 Selected Topics in Solids State Physics 3 credits
207847 PHYS 847 Advanced Crystallography 3 credits
207849 PHYS 846 Special Problems in Solids State 3 credits

Physics
207861 PHYS 861 Nuclear Physics 3 3 credits
207862 PHYS 862 Selected Topics in Nuclear Physics 3 credits
207868 PHYS 868 Selected Topics in Plasma and 3 credits
Beam Physics
207875 PHYS 875 Photon Statistics 1 3 credits
207876 PHYS 876 Photon Statistics 2 3 credits
207878 PHYS 878 Selected Topics in Optical Problems 3 credits
207881 PHYS 881 Elementary Particle Physics 3 credits
and Cosmology
207882 PHYS 882 Stellar Stability 3 credits
207888 PHYS 888 Selected Topics in Astrophysics 3 credits
1.2 Other courses -none-

1.2.1 Required Course
Students who have never complete any graduate level course in mathematical
physics or equivalent he/she must take the following course.
206765 MATH 765 Advanced Mathematical Methods for Physicists 3 credits
1.2.2 Elective Course -none-
B. Thesis
207899 PHYS 899 Ph.D. Dissertation 36 credits
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C. Non-credit course
1. Graduate School’s requirement - a foreign language
2. Program’s requirement - none

D. Qualifying examination

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

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

E. Academic activities

1) A student has to present a seminar in English on the topic related to his/her thesis
once every semester for at least three semesters.

2) The whole or a part of the thesis must be published/accepted for publication in an
international journal with peer review which is accepted in physics program at
least one paper (as the first author).

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

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

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

major thesis advisor, a student must then complete a comprehensive examination.

Type 2.2 : For student with Bachelor’s degree

Total credit a minimum of 75 credits
A. Course work a minimum of 27  credits
1. Graduate Courses a minimum of 27 credits

1.1 Field of concentration courses a minimum of 24 credits

1.1.1 Required courses 18  credits

207701 PHYS 701  Theoretical Mechanics 3 credits

207703 PHYS 703  Quantum Mechanics 1 3 credits

207704 PHYS 704  Quantum Mechanics 2 3 credits

207705 PHYS 705  Classical Electrodynamics 1 3 credits

207706 PHYS 706  Classical Electrodynamics 2 3 credits

207708 PHYS 708  Thermodynamics and Statistical Mechanics 3 credits

1.1.2 Elective courses a minimum of 6 credits

With a recommendation and an approval from the advisory committee, a
student may select any graduate physics courses in the field of his/her thesis research interest and other
closely related fields or from the following courses. At least 3 credits must be from 800 level courses in

physics.

22



207723
207725
207727
207741

207742
207743
207744
207761

207762
207765
207766
207767

207768
207769
207771

207772
207773
207774
207775
207776
207777
207781

207782
207783

207785
207787
207794
207803
207804
207808
207809
207831

207832
207841

207842
207843
207844

PHYS 723
PHYS 725
PHYS 727
PHYS 741
PHYS 742
PHYS 743
PHYS 744
PHYS 761
PHYS 762
PHYS 765
PHYS 766
PHYS 767

PHYS 768
PHYS 769
PHYS 771
PHYS 772
PHYS 773
PHYS 774
PHYS 775
PHYS 776
PHYS 777
PHYS 781

PHYS 782
PHYS 783

PHYS 785
PHYS 787
PHYS 794
PHYS 803
PHYS 804
PHYS 808
PHYS 809
PHYS 831
PHYS 832
PHYS 841
PHYS 842
PHYS 843
PHYS 844

Computational Physics
Plasma Physics

Interactions of lon with Matter
Theory of Solids 1

Theory of Solids 2

X-Ray Crystallography 1
X-Ray Crystallography 2
Nuclear Physics 1

Nuclear Physics 2

Nuclear Technology and Applications

Nuclear Instruments and Methods
Beam Probe Characterization
Techniques

Beam Physics

Accelerator Physics and Technology
Light Scattering 1

Light Scattering 2

Laser Light Scattering

Optical Science and Applications
Quantum Optics 1

Quantum Optics 2

AN A A A A A A A NN A

AN AN NN A ax n

3

credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits

credits

credits
credits
credits
credits
credits
credits
credits

credits

Trapping and Cooling of Neutral Atoms 3 credits

Astrophysics 1

Astrophysics 2
Physics of the Interstellar Medium

Cosmology

Observational Astronomy
Selected Topics in Physics
Relativistic Quantum Mechanics
Quantum Field Theory
Statistical Mechanics

Many Body Theory

Theory of Dislocation 1

Theory of Dislocation 2
Quantum Theory of Solids 1
Quantum Theory of Solids 2
Superconductivity and Tunnelling

Physics of Semiconductor Devices
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credits

credits
credits

credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits

credits



207845 PHYS 845 Dielectrics 3 credits
207846 PHYS 846 Selected Topics in Solids State Physics 3 credits
207847 PHYS 847 Advanced Crystallography 3 credits
207849 PHYS 846 Special Problems in Solids State 3 credits

Physics
207861 PHYS 861 Nuclear Physics 3 3 credits
207862 PHYS 862 Selected Topics in Nuclear Physics 3 credits
207868 PHYS 868 Selected Topics in Plasma and 3 credits
Beam Physics
207875 PHYS 875 Photon Statistics 1 3 credits
207876 PHYS 876 Photon Statistics 2 3 credits
207878 PHYS 878 Selected Topics in Optical Problems 3 credits
207881 PHYS 881 Elementary Particle Physics 3 credits
and Cosmology
207882 PHYS 882 Stellar Stability 3 credits
207888 PHYS 888 Selected Topics in Astrophysics 3 credits
1.2 Other courses 3 credits

1.2.1 Required Course
206765 MATH 765 Advanced Mathematical Methods for Physicists 3 credits

1.2.2 Elective Course -none-
2. Undergraduate Course -none-
. Thesis
207898 PHYS 898 Ph.D. Dissertation 48 credits
. Non-credit course
1. Graduate School’s requirement - a foreign language
2. Program’s requirement - none

. Qualifying examination

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

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

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

the Graduate Program Administrative Committee.
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E. Academic activities

1) A student has to present a seminar in English on the topic related to his/her thesis
once every semester for at least three semesters.

2) The whole or a part of the thesis must be published/accepted for publication in a
journal with peer review which is accepted in physics program at least 2 papers
(as the first author), of which at least 1 of them must be published/accepted in an
international journal.

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

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

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

major thesis advisor, a student must then complete a comprehensive examination.

3.1.3 ASTUINIAI
(1) KNIAFLIUIAL

wHfin

206765 Ayeadiarmansingedmsuiniand 3(3-0-6)
(Advanced Mathematical Methods for Physicists)

207701 NRFARTNE L] 3(3-0-6)
(Theoretical Mechanics)

207703 NRFTAATAIDUAN 1 3(3-0-6)
(Quantum Mechanics 1)

207704 NRATIATATBUAN 2 3(3-0-6)
(Quantum Mechanics 2)

207705 warnans iuuuai 1 3(3-0-6)
(Classical Electrodynamics 1)

207706 warans A wuuaiy 2 3(3-0-6)
(Classical Electrodynamics 2)

207708 DOMNAFNERTUALNAANNASIBITT 3(3-0-6)
(Thermodynamics and Statistical Mechanics)

(2) nuadrdanuaadrIenIe

207723 AANABIAUN 3(3-0-6)
(Computational Physics)

207725 AAndwa 3(3-0-6)
(Plasma Physics)

207727 funansenTzndng (aaauiuaans 3(3-0-6)

(Interactions of lon with Matter)
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207741

207742

207743

207744

207761

207762

207765

207766

207767

207768

207769

207771

207772

207773

207774

207775

207776

207777

207781

207782

nouivesuds 1

(Theory of Solids 1)

nouresuis 2

(Theory of Solids 2)
NADNFUALNANANEAT 1

(X-Ray Crystallography 1)
NAenNFUazNanAEng 2

(X-Ray Crystallography 2)
ARNARWARLS 1

(Nuclear Physics 1)

ARNARWAAS 2

(Nuclear Physics 2)
walulagifandasuaznisuszegnd
(Nuclear Technology and Applications)
waesflauazandeuAtneiandes
(Nuclear Instruments and Methods)
wARANIANYazaNzia Insus1aynIA
(Beam Probe Characterization Techniques)
Aandrsanayunia

(Beam Physics)
Aanduazmalnladvnsrdasidsoynin
(Accelerator Physics and Technology)
NIINITLLIILUAI 1

(Light Scattering 1)

NITNITLLIILAS 2

(Light Scattering 2)
NN9NILIRILFILALEDS

(Laser Light Scattering)
NAUFNaRsLATN1TUITYNe

(Optical Science and Applications)
NAUANEASAIDUAN 1

(Quantum Optics 1)
VNAUANEASAIDUAN 2

(Quantum Optics 2)
AafndsuazinAnaiusruuazRaN
(Trapping and Cooling of Neutral Atoms)
ARNFPTIPIERS 1

(Astrophysics 1)

ARNFPTIPIERS 2

(Astrophysics 2)
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



207783

207785

207787

207794

207803

207804

207808

207809

207831

207832

207841

207842

207843

207844

207845

207846

207847

207849

207861

207862

AAndr9Iansfinaeszndnnagny
(Physics of the Interstellar Medium)
LONANINEN

(Cosmology)
ANTIPNEASAINANTITON
(Observational Astronomy)
WdaninanuTians
(Selected Topics in Physics)
NRANEASAIDUANTHANTNIN
(Relativistic Quantum Mechanics)

N FUINATDUAN

(Quantum Field Theory)
NRPEASHDRA

(Statistical Mechanics)
NOBIOUNIANAILFAT

(Many Body Theory)
noureRalaAiil 1

(Theory of Dislocation 1)
noureRalanii 2

(Theory of Dislocation 2)
nouABuRNIDIud 1

(Quantum Theory of Solids 1)
nouiAnuNzoIude 2

(Quantum Theory of Solids 2)
AANINENEIPNAENTNERHY
(Superconductivity and Tunnelling)
AandgUnsoianafesianin

(Physics of Semiconductor Devices)
Tndi&nvidn

(Dielectrics)
WdadanassmeiAndanuzanuds
(Selected Topics in Solids State Physics)
WANF ARSI

(Advanced Crystallography)
foyyriirenidndanuzansuis

(Special Problems in Solids State Physics)

ARNFIwARYS 3
(Nuclear Physics 3)
AIIDADNFTINNARNARILARYS

(Selected Topics in Nuclear Physics)
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



207868

207875

207876

207878

207881

207882

207888

Mialdenas I RANFBINA TN UALAIBUNA
(Selected Topics in Plasma and Beam Physics)
aaF IWmau 1

(Photon Statistics 1)

aaF Wmau 2

(Photon Statistics 2)

Wl ReNETINNVIAUAEAS

(Selected Topics in Optical Problems)
AAndupIaynIARMEIULALT NI AEN
(Elementary Particle Physics and Cosmology)
ANTHIATIEFUBIANATD

(Stellar Stability)
WdalRengs I NARNIANTIAIEnS

(Selected Topics in Astrophysics)

(3) NRNINIYIVIAURBNFIVIII RN

206765

AaneAtinransIugeanIUNNAAnd
(Advanced Mathematical Methods for Physicists)

(4) RNIAIBABNUBNFIVIITNRNL

(5) NNIAINYIRNRE

ra
—bHH-

207897

207898

207899

iUty en
(Ph.D. Dissertation)
AsnfinusUagyoen
(Ph.D. Dissertation)
ANty aen
(Ph.D. Dissertation)

VNG ATTHWNILTDIRYTHNNTEUINAYT 12U
- 3

SFanNTrUAr T I uausaY 6 waAn Aesia i

1.
2.
3.
4.

WA 3 FAWaN  LaRAIEN

WANAN3BY WA NTTUIATNTTALT TR ANEN
WAANAL  UaRSEs wHaama s 3en
LRAANYIHIY UAAST DUNTNUBINNIANYUDITLT
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3.1.4 WEASLARNTSANEA

3.1.4.1 wuu 1.1

4 1
AANTSANEAT 1 LRI AAnTsAnEAd 2 wiafia
amzdouietusnisees amzdouietusnisees
NNINLRE NNINLRE
AaUAEBRIAENEsLU e wnavdelAsasnadnenfinug
ABUTAADIANLI LEUBNANTHINNNTFHHN
B9 IHNNNU U AR AN©N
594 - 59U -
4 2
AANTSANEAT 1 LN AAnTsAnEAd 2 wiafia
207898 | AvsnfinwusUIgyoynen 12 207898 | AngnfinusUdeyen 12
LEWBNAITH WNNTANNWT LEWBNAITH IWNNTANNWT
594 12 59U 12
4 3
mMansAnEAi 1 wHaefia AANSANET 2 wHaefin
207898 | AvsnfinwusUIgyoynan 12 207898 | AngnfinusUdeyen 12
B9 IHNNNU T AR AN©N B9 IHRNNU T AR AN©N
ABUUTTHIRANS
NDLANYANUS
594 12 59U 12

i'zumi'zﬂﬁmma@mwﬁﬂgms 48 nuafin
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3.1.4.2 wuu 1.2

4 1
MAnsAnEAi 1 wHaefia AANSANET 2 wHaefin
ameuieliuznisees ameuieliuznisees
HNNANEAY HNAINEAY
aoUH R Ul Rl sT A wnavdalasasnainenfinug
ABUIAAUFNLIR LEUBNANTHINNNT AN
H9INANNH T AL AR AN BN
594 - 59N -
4 2
mMansAnEAi 1 wHaefia AANSANET 2 wHaefin
207897 | AvenAnusUZeygen 12 207897 | Angniinnsi3eyien 12
LENBNAITHIUNNTANNWT LENBNAITH IUNNTANNWT
594 12 59N 12
4 3
MansAnEAi 1 wHaefia AANSANET 2 wHaefin
207897 | AvenAnusUZeygen 12 207897 | Angniinnsi3yeyien 12
H9INANNH T AL AR AN BN B9INFNNHTEA LT AR AN BN
59N 12 59N 12
4 4
AANTSANEAT 1 LN AAnTsAnEAd 2 wiafia
207897 | AvsnfiwusUIgyoynen 12 207897 | Angnfinusiudeyen 12
BN9IHANN U T AL T AR AN LN N9 IHANN NI AL T AR AN RN
FBULTENIRAINS
NDLANYANUS
59N 12 59N 12

ﬂnmhﬁﬁmmaﬂﬂﬁngm 72 nuqefin
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3.1.4.3 wuy 2.1

4 1
MAnsAnEAi 1 wHaefia AANSANET 2 wHaefin
207.... FynAen R AR 6 207.... FynAen HaI AR 6
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594 6 59N 6
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AANTSANEAT 1 LT AAnTsAnEAd 2 wiafia
207899 | AvsnfinwusUIgyoynen 9 207899 | AngnfinusiUdeyen 9
LEWBNAITH IWNNTANNWT LEWBNAITH IWNNTANNWN
59N 9 59N 9
4 3
mMAnsAnEAi 1 wHaefia AANSANET 2 wHaefin
207899 | AvsnHnusUZeygen 9 207899 | Angniinnsi3eyien 9
LENBNAITH IUNNTANNIN ANBUUTTHIRANS
ABLANYANUS
59N 9 59N 9
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3.1.4.4 wuu 2.2

7 1
mAnsAnuAi 1 niafin MansAnuai 2 wiafin
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3.2.1 mmséﬂsx@"mﬁ’ﬂgm

NTLITHADY FIUIU
Fala/dmvt WA
1 ' ATIENISANEN (@127), a1, e 398994
7 Fa-UINENA T ad e @ . . . 4
| TAdEan19fNEI ﬁ@fyuu Uiy (CRITITEToN]
vanges | nszwz 51
p5 | ue. | @3 | Ul GAGL)
1. | sasfAug  Fesilares m.u. (FANA), NAnenasFeinsl, 9 | 16| 9 | 16 54(20)
2530
WM. (AANS), ivAnends@esing,
2536
Ph.D. (Materials Science), Univ. of Surrey,
UK.,2000
2. | B.ATNT ANALEING* .. (AANA), wAnendu@ecnel, 2548 | 20 | - | 18 | 3 5(5)
Ph.D. (Physics), Univ. of Birmingham, UK.,
2011
3. | 8.A9.97A9 FUUFHF** m.u. ARNS), svnanede@asing, 2541 | 19 - 18 3 4(4)
w.a. (AENS), idnedeiZesing, 2549
4 | 2.A3.559 AR .. (WAnd), simAnende@esina, 2541 | 27 | - | 15 | 7 2(2)
W.H. (ARNS), sianende@esing,
2545
Ph.D. (Biophysics), The Ohio State
Univ., USA, 2010
5 | emsgawey  WasBRionnn* | anu. @WRANK), savendedectn, 22 | - | 18| 3 3(3)
2545
w.a. AENS), aanedeZesing, 2554
3.2.2 a191981U5ea1
NNITUTDY TN
i lg/fUmi NI
4 ' ATAIRNTITANET (§127), §OI1%, e 39299
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| TAdEan 9fnEI ﬂ@f«g‘uu Uguilq9 (CRITITETaN]
vangns | azez 51
F3 | um. | #3 | um a19n)
1. | e RAug  Fesilares .. (FANA), uAnenasBesinsl, 9 | 16| 9 | 16 54(20)
2530
.. (ARNS), svanende@esing,
2536
Ph.D. (Materials Science), Univ. of Surrey,
UK.,2000
2. | D.AGND ANANINYY* .. (WAnd), imnAnendedesival, 2548 | 20 | - | 18 | 3 5(5)
Ph.D. (Physics), Univ. of Birmingham, UK.,
2011
3. | 9.A9.97A9 FHUFNHF* Wy, AR, svAnendeBesing, 2541 | 19 - 8| 3 4(4)
w.a. (AENS), idnedei@esing, 2549
4 | a.a955m WAl .. (FANA), wnAnende@eine, 2541 | 27 | - | 15 | 7 2(2)
WM. (AANF), ivAnends@esing,
2545

Ph.D. (Biophysics), The Ohio State
Univ., USA, 2010
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W.a. (AENF), ndnedeiZesing, 2554
Wy, ARNS), ’aanend@esing,
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M.Sc.(Physics Methods of Materials
Characterisation), The Univ. of Warwick,
UK., 1996

Ph.D. (Physics), The Univ. of Warwick, UK.,
2001

16 5 16 5

46(40)

FLATNBUMN  FAFUINE***

WM.y, AAN), iAnends@esing,
2531
m.a. ARNSF), wanendedesing,
2537

11 12 11 12
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.y fgsiRanauey 1 (RAnd),
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Ph.D.(Applied Physics) Stanford Univ.,
USA., 2001
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Ph.D. (Physics), The Univ. of Sydney,
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M.S. (Physics), Lehigh Univ., USA., 2000
Ph.D. (Physics), Lehigh Univ., USA., 2003
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Switzerland, 2002
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WM. (AANF), ivAnends@esing,
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Univ., UK., 2009

13 7 13 7

17
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Ph.D. (Astronomy), Univ. of Canterbury,
New Zealand, 2008
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Ph.D. (Reactor Physics), Chalmers Univ. of
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AIANUWIN 1

ANBBLNEAN KL NSEUINIYT
.A04. 765 (206765) ‘fi%mamﬁmmm%ﬁgug\aﬁm%’uﬁ’n%nﬁ 3(3-0-6)
Advanced Mathematical Methods for Physicists
Soulafidiasnunen : suamiuLIassaY
AMsAmTIsiBaanmes Adadulisasmuees dymaAtdneszan: Hefdusulsieteou
ANN1TBIDUAUE Heriduiiame Han1TuUaIies Nan1TulaIRNUaY WARARELBINTTULITHN N5
AATIANITTUIR
Vector analysis, curved coordinates and tensors, eigenvalue problems, functions of complex
variables, differential equations, special functions, Fourier and Laplace transforms, calculus of variations,
functional analysis.
204, 701 (207701)  nAaAIERSIBINGE] 3(3-0-6)
Theoretical Mechanics
Seulfigasiunewn : (F
NUNINREATIATEUNYENE 1INAeS LaTNITIATITAVIEDS NSRABNTN 3 AR WaraRs
duge neuinedutisswszniadazynd qiflsnainansduasueRarie maufiainanamansingds
weRaviuuazenlall  AsulasdauuLualuifa  weAduBUAnSauAsANNNSIRIRRRLEAT N9
Uz NATUTTUUBLABNUATIAN AN B AIBUIN FNNTAIN
Reviews of matrix algebra, vector and tensor analysis, motion in three dimensions: advanced
dynamics, theory of small vibrations and applications, Hamiltonian and Lagrangian formalisms, Hamilton-
Jacobi's method for the solution of the dynamical equation, canonical transformations, action integrals and
the principles of least action, applications to atomic systems and the origin of quantum theory, relativity.
2.04. 703 (207703) ARAINASAIDUAN 1 3(3-0-6)
Quantum Mechanics 1
Soulfigasiunewn : B3
wARfg s warmansaausin Tusnddons nqugnnalszann loweimmasanamnuni
ADRABIAIDUAN LAZNITIA
Fundamental concepts, quantum dynamics, angular momentum, perturbation theory, density
operators, quantum statistics and measurement.
2. WH. 704 (207704) ARAINASAIDWAN 2 3(3-0-6)
Quantum Mechanics 2
Seulafifiasiunow : 294, 703 (207703)
QA vguinisTuneuiiuiunauaznn s nd@mESUMauHEE  ausnesTunamans
ANBUAN N1INTELEAY LAZNAATFAIAIBUANNNANTNIN
Background, time-dependent perturbation theory and applications to radiation, symmetry in
quantum mechanics, scattering, and relativistic quantum mechanics.
2.\, 705 (207705) WRAIEAS NHIMUURLTY 1 3(3-0-6)
Classical Electrodynamics 1
Soulafigasiunewn : W3
Tfhade Hamianeeumeingds manszatsuuuvansda  aun i lusianans
winAnadin auNumAnusanas demiAtzeuniwimanadna AT AL RIRNIIR LA
ANPBINITNAT UAY ANNITYBIUNATIIAE NMTUUAINT NOEJUNIBINDLYIRY ANdnag
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Electrostatics, boundary-value problems in electrostatics, multipole expansion, electric fields in
matter, magnetostatics, magnetic fields in matter, boundary-value problems in magnetostatics, time-
varying fields and Faraday’s law, and Maxwell’s equations, gauge transformation, Poynting’s theorem,
retarded potential.

2. WK, 706 (207706)  WaRFERS NATMUURTY 2 3(3-0-6)
Classical Electrodynamics 2
Saulafidasimnawn : w.0a. 705 (207705)

AR A N LU LLAE NS AR DTN DI AR QWﬂwamﬂm‘é‘@dmeﬁﬂ Vievinman
uazTnasdiiies srUUWERDENsduazNIaREaILY WamaRSIWIBIdMIEnIN BynaTl
AUNUIANTIRN uaz SsRe1nsTqiadnni

Plane electromagnetic waves and wave propagation, magnetohydrodynamics, wave guides and
resonant cavities, simple radiating systems and diffraction, relativistic electrodynamics, particles in
electromagnetic fields, and radiation by moving charges.
2.WH. 708 (207708) BMUNRFARATURLNAFAAATIBINTRA 3(3-0-6)

Thermodynamics and Statistical Mechanics
Seulafidiasiunown : B
ndnyauazngliafiviiseesgosmarans nyiefisaseesgommamansuazionlngd ey
dunazadifimansd  uwAanenamansideadifuazesadudauwuuilasaluiiifa esadudauuuan
TuiAauazsidunns7idn asymamilew nsuanuananudaluanaresudndoad ssuudauazasy
Eudauuuunaus ﬂ’]‘iLL@ﬂLL@\‘lﬂﬂd‘iz‘Ll‘Llﬂ‘léﬂﬂﬂLW‘j(ﬁLL@:’,T‘UGH’

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

WA, 723 (207723) WANAZIAUT 3(3-0-6)
Computational Physics
Seulafidasiunon Tl

paNAAsLALNTANIABIT IR IUARNE  Nuvunns@eullsunanderenfiamed s
UsznA9nTaidl wARAAMBIAILAY aNN1TERINERNTEY ABnedaaedmiuvang nMsAAsIe
BRAnSNLATaNN1SIBIBUR UG DY

Computer and numerical calculation in Physics, review of computer programming, approximation
of a function, numerical calculus, ordinary differential equations, numerical methods for matrices, spectral
analysis, partial differential equations.

WA, 725 (207725) WRNANIINNT 3(3-0-6)
Plasma Physics
[Fowlafidisanaunen : 2.Wa. 705 (207705) win anAHITiuTELI K aeY

Nﬂﬁ’ﬁﬁugﬂuﬂmvm’mm m'imé%ﬂuﬁﬂmmémmﬁlmsfuﬂmuLLN'mﬁmmmmﬂWv’\hLmu
arEND AT a1 END wqﬁmw@wmfma paulunaIENT  ARWEAAW BHETR uay BRAIIM
HATBINIY 1 IBETHUATNNTUNG NNTIIREINANEHT : NaEIRTUATENNNGFERSINsUH AN
ANTIATIZINAIENT WazN1TUTENANAIEaNT
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Basic properties of plasmas, single practicle motions in uniform and non-uniform electric and
magnetic fields. fluid behaviors, plasma waves : helicon, magnetohydrodynamics (MHD) and Alfven wave,
wall effects : sheaths and diffusions, plasma simulations : kinetic theory and MHD, plasma analysis,
plasma applications.

WA, 727 (207727)  BWAsHsE19ENINe (oA UNATS 3(3-0-6)
Interactions of lons with Matters

Saulafigasimnon : [F

navuaunaiug s il andagnazandeins lonan LI ARYAZ I NERANGT
Henfiasiuiangmeaiifatnluianidegnazasdefinnloaey  ddmyadiuazids  wafifinduain
maszandeianginnlaasn woinssnaaslenaniignililudan  gunasiuazrdasfiadmiiemding
Topau mausuasanifvasianfasnisilslana nanamainabiladdloasy nstnzsisag
anlpasu N391aesdunsizenszndnleesuniudaguazn1s91aeenisinmssisae s laaamn

Basic ion bombardment processes in solids, related fundamental physics concepts in ion
bombardment processes in solids, stopping power and range, consequences of ion bombardment, behavior
of implanted ions in materials, ion beam facilities, ion implantation modification of materials, hybrid ion
beam technologies, ion beam analysis, computer simulation in ion-solid interactions and in ion beam
analysis.
9NA. 741 (207741)  nguirewds 1 3(3-0-6)

Theory of Solids 1
Seaulaiigasimnon : Gif

Trasadnan@nuazniadeas auiAnieanden Adnnseudasiulany nquFunundsen
Usngnsolinfeniingdidnnsenluoundssu ninaisfaiog

Crystal structures and diffraction, thermal properties, free electron in metals, energy band theory,
transport phenomena of electrons in bands, semiconductor crystals.

INA.742 (207742)  nguirawds 2 3(3-0-6)
Theory of Solids 2
Seulafifiaskiunown : 2.1a. 741 (207741)

Sumsizenlunan antfnadnyBnaewan aufinusmanzemdn annsiieands

Interactions in crystals, dielectric properties of crystals, magnetic properties of crystals,
superconductivity.
2.NA. 743 (207743)  S9MANFURTNANAIARS 1 3(3-0-6)

X-Ray Crystallography 1
Saulafigasimnon : [F

ATHARLAZEIINTAYRISoRiand uaRTiTuazringead 1ATIRENAN ANNIAT AFAM1IuAY
sznuuanfishundn nelnsidEed uaafirdoundy noudniadeaunesistiond nmaAan
ansmanduames  AEnmavasssmadeauuediiiend  dedefifinasenadnresiediuns
REIUNIBING N1 IATIEE WA

Production and nature of X-rays, lattice and unit cell, crystal structure, symmetry, lattice direction
and plane in crystal, fourier analysis, reciprocal lattice, theory of X-ray diffraction, structure factor
calculation, experimental method in X-ray diffraction, factors affecting intensity of powder X-ray

diffraction, crystal structure determination.
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NN, 744 (207744) SsRanFuazuInAIEAS 2 3(3-0-6)
X-Ray Crystallography 2
Seulafigawsinunew : 1.1, 743 (207743)
mafnEInaREnULSRandensruaz IagNNaN nanEn1ERILuS R ndresfidu
U n9ReaunssRiendueananiiien
X-ray diffraction of powder and polycrystalline material, X-ray diffraction of thin film, single crystal
diffraction.
2.WH. 761 (207761)  WANARARYS 1 3(3-0-6)
Nuclear Physics 1
Seulafidiawiunow : Gif
unagUifigaiuaiiialeesiuefes Tasadwianfeon ssuusasiionfesy Sunsiui
1AADAN-THIPADEN LULINABIHLARYS
Brief of general properties of nucleus, nucleon structure, the two-nucleon system, the nucleon-
nucleon interaction, nuclear models.
.04, 762 (207762) WRNAHwARYS 2 3(3-0-6)
Nuclear Physics 2
Seulafigaswinunew : 2.1, 761 (207761)

aaa a

unagifisafuufftenfiandes nqudmanasduuudeguasdaguy uwdianmiua
Uffenflamdealszney nsiiassieecuin-anues Uiisenlnanss Uffitennenaniizanna

Brief of nuclear reactions, theory of elastic and inelastic scattering, optical model, compound
nucleus reactions, Breit-Wigner analysis, direct reaction, pre-equilibrium reactions.
2.0«. 765 (207765) Lwﬂiuiaﬁﬁqmﬁﬂ%mzmsﬂizf—_gﬂﬁ 3(3-0-6)

Nuclear Technology and Applications

Saulafigasimnon : Gif

WAL A ANATLARES SuRsitunaneiaaiUaNT KANTINUNNEANEN2895IRuaL
ANUABANEN TR RS RUAsUINAIN AR 119U52eneB9RRaNNIINLATNITIATIEN
HefgSBInTunys AR IBINAIINY

Basic concepts of nuclear physics, interaction of radiation with matter, biological effect of radiation
and radiation safety, radiation detectors and sources, industrial and analytic applications, nuclear
medicine, nuclear power.
9. WH. 766 (207766)  LAsasfiaussuiiuudivnnefinafies 3(2-3-4)

Nuclear Instruments and Methods

Saulafigasimnon : [f

fandrevrdaasioymansssdasdafifonies natauazdidnmaaindiundesings szun
AaNRABSIUTIHIAT AT Sy ALLLF LA A FauLe NNTATHITHNTIUEIANATIA
fanuazsanfinsla nssusandsyaiiande nsissiioyaiiawdes UfiRnslUsunsunewR
AAla

Accelerator physics and related instruments, advanced nuclear electronics and measurements,
computer based single and multi-parameters data acquisitions and analysis system, radiation transport
calculation using analytical and Monte Carlo technique, nuclear data acquisition analysis and Monte Carlo

programming laboratories.
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2.0, 767 (207767) mﬂﬁﬂmimrﬁnﬂmzLawwﬁqﬁ‘fw&mﬁmgmﬂ 3(3-0-6)
Beam Probe Characterization Techniques
Seulafidiasiunown : Gl
manaRaaynATiinsineg nARAALAT Hineeu Bdnaseusninaalnd malalAsA
Al¥dntanon uasdulpansonuaznntszend
Production of probing beams, photon analytical techniques, electron spectroscopy, ion beam
techniques, synchrotron radiation and its applications.
2.0, 768 (207768) WRNF2BIR1BUNA 3(3-0-6)
Beam Physics
Saulafigasimnewn : Wi
AenNIALATABEIIEYINA AussTWRauLATANaYNIA T BRRuIUE uazisEnGYn9
A1DUYNIA NAFERSVBIBRMA WeEnFanalon uarnnsRnasnia N19LSITDIRIBRNIALAZAIH
\winsunana Avenarasalsrnga nafinduredfiauauduaznisansnEaanumd nanfinesuns
ANBUNIA N19IARATNTUSLAIBYNA BVBNALLLATAN uazA N Hiafiys
Beam and accelerators, photon and charged particle beam, phase space, emittance, and beam
matrix, charged particle dynamics, transfer matrix and twiss parameters, beam acceleration and phase
stability, space charge effects, emittance growth and preservation, beam parameters, beam
measurements and manipulation (control), collective effects and instability.
2.WH. 769 (207769) Wﬁﬂ@?umtwﬂiﬂ@ﬁﬂmLﬂ’%ﬂuémgmﬂ 3(3-0-6)
Accelerator Physics and Technology
Seaulafigasimnon . i
dailsznaunaznslsrandifiadasisienmna unasiiiaeyniafilary ¥Anaeunandds
BHAA NMFUNLAL INAFREHNIA NAFNIRSANHYIN NAFERSATHENY NFAATIZRAIINA
walulafusimén  Sdanlnsnsen Sfanaunsoliudy weesBidnasaudasy uazuwality
BRIAG
Accelerator components and applications, charged particle sources, types of accelerators, beam
bending and beam focusing, transverse dynamics, longitudinal dynamics, beam diagnostic, magnet
technology, synchrotron radiation, insertion devices radiation, free Electron Laser (FEL), future trends.
LNF. 771 (207771) NISNTLLAINGAN 1 3(3-0-6)
Light Scattering 1
Foulafidiasnunien : 2. Wa. 414 (207414) Win snspNiTEoLIadFaY
nanszEusadnagu NOBINITNTUFIUED WNHATN DBUNTAUNULANUAZUNUATNEHYAA
AABHAN UWaENqEFnazsaliasuiRy
An introduction to the field of light scattering, light scattering theory, the classical and quantum
particle pictures and classical continuum theory.
WA, 772 (207772) NITNTLLIINAS 2 3(3-0-6)
Light Scattering 2
Seulafidiasiunown : 2.1a. 771 (207771)
Aandiand nsnszdvwsasamaiuarmsszand affmansaecineu defeanlnas
InTloasuss madnandriusenslWaanuarnsszand
Laser physics, laser scattering and its applications, photon statistics, light beating spectroscopy,

photon correlation techniques and their applications.
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NN, 773 (207773) N1SNSLLISUNILALYDS 3(3-0-6)
Laser Light Scattering
Seulafigasitunew : i
mansuAsusdnedn nquinnanssduss Andsaninsalndaesuas n19n92398INE9
WwiEd uarnisuseynd
An introduction to the field of light scattering, light scattering theory, light mixing spectroscopy and
laser scattering and its applications.
LAWF. 774 (207774)  viemAaasuaznITlszand 3(3-0-6)
Optical Science and Applications
Seulafidawiunon Tl
Aandiarnes affransvesinnan malaananiutrssMaeuuaznissygnd n1sganau
uwayManIzAsuas luania MafnanrEafaenisneluaniensaes  aunlnslantivasnisi@es
WANAIENNTNTLAUAELATDS
Laser physics, photon statistics and photon correlation techniques, optical models for various
media, particle absorption and scatter, laser doppler anemometry and laser induced fluorescence.
20|, 775 (207775)  VAUAINASAIDUAN 1 3(3-0-6)
Quantum Optics 1
Seulafigaswitunen 2.W&.703 (207703) uaz 2.94.705 (207705)
nouiussuuLRiuuasifiundl nqufaeuiiracua nafeussiundsueasaznay
fumsfisenmeu-oaax
Classical theory of light and beyond, quantum theory of light, radiative transitions in atoms, atom-
photon interactions.
ALNWH. 776 (207776)  VIAWAINASAIDWAN 2 3(3-0-6)
Quantum Optics 2
Seulafigawitunew 2.1a.775 (207775)
aBRvesiREN NIWNINEBALAZNTT BIAEIBIAIBWAN NTTHARNINENTTUNIABIAEAH
Photon statistics, quantum interference and coherence, quantum information processing.
AWK, 777 (207777)  A1sAndeRazinANIENsEUUaEAaN 3(3-0-6)
Trapping and Cooling of Neutral Atoms
Foulafidipaiunen auansiivreLesaoY
NUNIUNRFATEASTAIDUAN  DEADNFDIFDTULUALVANEFOTUE  LULITRDIAIDUANTDILES N9
fnfaBeiFurans nanndadaulunan n1svinansdndauianed n1evsinsatasman n9vinAuLdin
pandndnenianatmasd  navinmsdusndd@asninnisasieunay  manndeuazyiannaduds
VIAUFaRS N1aindIBIiAWAansuNmAan nTsuresarsanduuasn1sgyReasnoniniy uasass
Sndepanlua-Tasdalmi
Review of quantum mechanics, two- and multi-level atoms, quantum model of light, optical traps,
magnetic traps, laser cooling, deceleration of an atomic beam, cooling below the Doppler Limit, cooling
below the recoil limit, optical cooling and trapping, magneto-optical trap, cold collisions and trap losses and

Bose-Einstein condensates.
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2.04. 781 (207781)  WANAAIIAINAS 1 3(3-0-6)
Astrophysics 1
Seulafigaswiunow : i
TaseadnauasAdamnniseasnnagny ussenniauazidusnasiensenagnyd  daulszneu
yaadansnnagniuaznsdanseistgfasUfisenfiowdns wbeaawuas swnlvsalnlnieans
mams anaulsuas glwedluan uarmnvasanagny
Stellar structures and evolution, stellar atmospheres and spectra, stellar chemical components and
nucleosynthesis, emission nebula, astronomical spectroscopy, and variable stars, supernova and stellar
remnants.
NN, 782 (207782) WAnNAATIAINAS 2 3(3-0-6)
Astrophysics 2
Saulafigasimnawn : w.na. 781 (207781)
WAAERSYITTUUANIGNY [ATIEEUAZAINLSTNEUIBINNTI9NT AN9I9NTLTTNANALAT
AS TATeRE TN ATHA IM2BIBNAN UAZANTIFNIAZNAILTIIAIHENI AR
Dynamics of stellar system, structure and evolution of galaxies, peculiar galaxies and quasars, the
large scale structure of the universe, and multi-wavelength astronomy.
1NK. 783 (207783) RANFVBINITAINAWIENINMIGNE 3(3-0-6)
Physics of the Interstellar Medium
Saulafigasimnon : Gif
ﬂﬁ:uquﬂﬁ‘i@g@Wﬁﬁﬂiﬁuﬂﬂ‘iﬁfm@ﬁ@‘iz‘WJ"N@W'Ji]ﬂ‘ﬁ finuarAuszninaagny u’%mmﬁgﬂ
nasdlaenawised  wamansuasfingluasnmszndunnegnd  Admuinnsresdnniignnaziu
HANTENLIENANANINERafnTazninenagnd waztdnnfiinnsriadaaasanagnid
Microscopic processes in the interstellar medium, interstellar gas and dust, radiatively excited
regions, gas dynamics in the interstellar space, evolution of the ionized regions, effect of the stellar winds
on the interstellar gas, and star forming regions.
7.W4. 785 (207785)  L@NANINEA 3(3-0-6)
Cosmology
Soulafigawitunew : (13
AMANTRIBIRUNANTIT2BUBNAN USTIRFIEASITIANNEBUIBUBNAN UULIIRBIBNANDE
418 IBNANWBIFT AINNNHILUHIBUBNANULATARISHA N1FIUNIBUBNAN FTiRYBINT9NBAINTZYN
nuang Mundsaasaniulasion niandeuiiuansasniuand iananaaBniige
Observational properties of the universe, thermal history of the universe, simple cosmological
models, the inflationary universe, the density of the universe and dark matter, cosmological perturbations,
statistics of galaxy clustering, the cosmic microwave background, peculiar motions of galaxies and the
high-redshift universe.
.04, 787 (207787)  ANSIAINASNILAANTTN 3(3-0-6)
Observational Astronomy
Seulafigasinunaw : 2.1, 785 (207785)
ﬂ’ﬁﬁ‘ﬂmm'ﬁmmﬁmmﬁﬁammm'ﬁm“’fumqm’mmm?&wﬁm AMANTARINADI
TnansamiuazgUnsoimeinenmans nsdanisdoyadunanianiiuingi ndnnnsdinasifugin
neduuealasiuss Ilewed wazalnlnsalnd
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Observational astronomy in multi—-wavebands, properties of telescopes and scientific instruments,
basic reduction for astronomical data, and basic analysis in astrometry, photometry and spectroscopy.
204, 794 (207794)  WABLRNIENWFIVTNANT 3(3-0-6)

Selected Topics in Physics
Foulafidipanunen : muanmiireLIeaey
mafnuntwihdadanassifioghudaninasnszunAnidiaaoniaqiulua s iand
nszunArRaEnsameuug

Lecture series are offered on topics of current interest in any area of physics, this course may be
repeated for further credits.

2.04. 803 (207803) ANAINASAIDUANTNNVIEATN 3(3-0-6)
Relativistic Quantum Mechanics
Saulafigasimnawn : w.0a. 704 (207704)

5 JeUATANNNITRINTBIT IS UBHANTVBIENNITEIIN FHINUHMAN TN unssn e duns
msvassuaznisgandulnaew nensziEsiieen anudiuinisnszeny atluuesiasd aunisiten
aTumnidasy lanBeudrnsaaiand svnenldlnsian uand@ns sunsfifenuuusen nsgaauaeans
finaw AeRawN NAdanazus

Lagrange equation, method for the derivation of field equations, electromagnetic field, Feynman
diagram, photon emission and absorption, photon scattering, dispersion relations. spinor field, Dirac
equation, free spinors, Lorentz covariance, hydrogen atom, Lamp shift, weak interactions, Fermion
couplings, mean fields, current algebra.
3.Wd. 804 (207804) wqﬁﬁawmm@uﬁ’u 3(3-0-6)

Quantum Field Theory
Foulafidinanurians : 2. Wa. 704 (207704) uaz 2. WA, 803 (207803) yidamuAHiisaLIaaem
ng duswindsenguimeimesiuiulanGuud nszuawnslnesseniinesuariuesiialaws
4 NONITANNIATUATNTENSNY NeERamesTuuariAnfusssruuagniavanesiouuy ldaninsnw
nquiinaesdunstizen iuuuwssuariusen ausuieadunyEiusni

Feynman rules for covariant perturbation theory, renormalization and higher-order process,
symmetries and conservation laws, dispersion theory and non-relativistic many-body physics, gauge
theories of the strong and electro-weak interactions, spontaneous symmetry braking.

PHYS 808 (207808) nAANASHETH 3(3-0-6)
Statistical Mechanics
Prerequisite : 7.Wd. 704 (207704) waz 3.W4. 708 (207708)
yquionswosdauasANANRETLgEIN1aNTIReNIBITTUUNENIT  MIRBLAUEsE
NM199UNIRIINNTEUBENYBITEUL qmwwmmﬂmimzﬂﬂmﬂm%@\iNﬁ(?VMNizuufﬂﬂmﬂﬂﬂﬁxuquﬂﬂiﬂ%
paRalszUInEaI  nadazandigomwamansuaznamansBadndudniiean  Bilenman
WHWANUAZANSALARYS

Ensemble theory and relation with fluctuation theory, response to external perturbations, non-

equilibrium thermodynamics and statistical mechanics, stochastic process in physics, selected applications

to superconductivity, liquid helium, magnetism and nuclear matter.
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2.WH. 809 (207809)  NHEHBUATANAILAT 3(3-0-6)
Many Body Theory
Seulafifiakitunow : .08, 803 (207803)
ulwimluazAiniameiialinmafnenszuuaynaansda deezsanlufeniaazendliduszoy
nmenisnziEesiiimds ansmuwiniandeesiunfos Blnaseuulia faungeean Baew
wian aFsRaAReSuasiandesBedlaunsnin
Concepts and formal tools needed to study many-particle systems, applications to specific physical
systems of interest in condensed matter and nuclear physics, electron gas, superconductors, liquid helium,
nuclear matter and finite nuclei.
2.&. 831 (207831)  nuijunsRalaAtid 1 3(3-0-6)
Theory of Dislocation 1
Foulafidiasnurien : 2.A0) 761 (206761) Wi 2.ua. 741 (207741) vidamuANNFLTELYDIaDY
wannaTmenanmamsuAalaniuaraniiidasuadinunsfalamnti ANEANEY
nouffalaniu nsUszgndiusunsisensedialand naswesialanii namanioeialam
1 wudnaesialaniy ssunaansesdalamiuiianyanl Alandiuibisaysoilulanzuasudanang
Fliduuuulelemsatin
Physical basis for dislocation and geometric properties of dislocation, elasticity, theory of
dislocations, application to dislocation interaction, energy of dislocation loop, dislocation dynamics,
dislocation model, slip systems of perfect dislocation, imperfect dislocation in metals and in anisotropic
media.
9.&. 832 (207832) nqufjunIRAlaLATy 2 3(3-0-6)
Theory of Dislocation 2
Saulafigasimniown : w.0a. 831 (207831)
psdiduaesimifianns nszuamnnslnadiuazniataatlaenisuns nslnadassdan nns
waeniinasdalaipdulnifidon U fadasdng ﬁ‘w%wmm@mmgﬂ@m’m@i@ﬂ’mﬂ?&ﬂuﬁﬂmﬁﬂ@Lﬂ%’u
vBLNTY unaAlALaT nanasasRalaiai sunsidanresialaniuiianyaol uaznisnsead aan
mfiLLN@ﬁLﬁmmﬂmﬁﬁ@gﬂ
Equilibrium defect concentration, diffusive glide and climb processes, glide of jogs, dislocation
motion in vacancy supersaturations, effects of solute atoms on dislocation motion, grain boundaries,
dislocation sources and pileups, interaction of perfect dislocations and cross slip, deformation twinning.
9.4, 841 (207841)  MguiAIaUANABIUDS 1 3(3-0-6)
Quantum Theory of Solids 1
Saulafifiasinunion : w.0a. 704 (207704) uaz L.0NE. 741 (207741)
TANUDN NATENEH LNANEY AUINWERaa1 Lazn1TUssNTslULEYEN DN wialADRNIANANS
f warBiinasauuia Tnanssunardunsitenoedianaseu-Tnuew andavialUzesiefiuuden n1s
AT UNA N HUAZ A WA
Phonons, plasmons, magnons, Fermion fields and the Hartree-Fock approximation, many-body
techniques and the electron gas, polarons and the electron-phonon interaction, general properties of Bloch

functions, calculation of energy bands and Fermi surfaces.
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904, 842 (207842)  guiArENANIBIMD 2 3(3-0-6)
Quantum Theory of Solids 2
Seulafigaswinunaw : 2.1, 841 (207841)

A19TNFAN LOUNRNITIAZNNSENE R MBI nuE warmans inaeslans nsanaIzed
asTulane noufeaslansnay Mffamdniuguasnnadsaunasiionseulnendn nawaslneid
maney Mffunduuarnsdssgndiungegasouds

Semiconductor; energy bands and optical transitions, electrodynamics of metals, acoustic
attenuation in metals, theory of alloys, correlation functions and neutron diffraction by crystals, recoilless
emission, Green's functions and its application to Theory of Solids.
2NA. 843 (207843) Nﬂﬁwﬁﬁéaﬂqmttazﬂﬁswzqdﬁu 3(3-0-6)

Superconductivity and Tunnelling
Seulafidiawiunow : 2.ua. 742 (207742)
aiAneAsSauLaraNTAEINEn Wi ansiihdeean ngufiniadudressnininieenn
waznnufitier sudeuAtnquiaunsitiuiomasuuayniavaneda  uaznnslszyndldduglngol
e nanzgnuuu e 'imlm’@Lmumqpimmmmwﬁqémmmezmiﬂﬁfzqﬂﬁ%ﬁ’uqﬂmiﬂ
F19°]

Thermal and electromagnetic properties of superconductors, the pairing theory of superconductivity
and the BCS theory, field theoretical methods in the many-body problems and its applications to
superconductivity, normal electron tunnelling and device applications. josephson tunnelling, superconducting
tunnel junctions and device applications.

2.0 844 (207844) Wﬁﬂﬁqﬂﬂﬁﬁmiﬁaéﬁﬁﬁ 3(3-0-6)
Physics of Semiconductor Devices
Seulafidiawiunow : 2.01a. 742 (207742)

aniAneRandansieiai aunsoididnmseindefiniulnan giilwan wazgunsifiemdmsy
Tulasuuazginsainiouas

Physical properties of semiconductors, bipolar devices, unipolar devices, special microwaves
devices, photonic devices.

2.4, 845 (207845) (mdELAnvEn 3(3-0-6)
Dielectrics
Seulafigawinunew : 1.1, 742 (207742)

NOENVDIRNNLBNIBIRTR Nauresan nesnBsian andRnsgandu Suanedi uarnie
N9¥918289 (ABIANYEN aNTR (nBIRnYEnea9eeuds 289Wan uia nsdnanuoleantReasRBianyian
TreAtnaudens usadiuaaien u3adnlasion waza9asislounus

Theories of static permittivity, theories of complex permittivity, dielectric absorption, relaxation and
dispersion, dielectric properties of solids, liquids and gases, dielectric measurements: transient methods;
VLF bridges, microwave bridges, resonant circuits.

2.0, 846 (207846)  vdialRanasIeRRNdNauza2IuT9 3(3-0-6)
Selected Topics in Solids State Physics
Foulafidisanunien : 2.Wa. 842 (207842) vidapuANHITuTE LD ADY
danmindaniafnumieRanduasanmzasudiitisunananlaluiiagidaaimmings
WLl RanedmunaiianIaaanduazdmeEs
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Presentation of selected topics from current interest in solid state theory varying from year to year,
new development and experimental techniques.
2.WH. 847 (207847) Nﬁﬂmam%%uga 3(3-0-6)

Advanced Crystallography
Soulafigawinunew : 1.0, 744 (207744)

VUNIUANHIATEBUBIANNT aen3l wasnguaesndn  nsdazandngefeesnidiuniamn
alnZ nsinzilasatnelasliniadeaunesistiend ailnnsauuaziangen nanlaseatng
r9AnataEney  WaANAERSBIRANS  nsuwdeuiiuaraninnanainrasansasneuuneiia  ngud
Aenfuiadn gndani

Revision of symmetry elements, space groups and crystal classes, application of group theory to
space group determination, analysis of crystal structures using X-ray, electron and neutron diffractions,
structure solving of some compounds, crystal physics, dislocations and plasticity of some compounds,
theory of work hardening.
2.WH. 849 (207849)  HaymRiAunsRAndaatusaaunds 3(3-0-6)

Special Problems in Solids State Physics
Foulafidipanunen : muansiireLIeaey

Anuuazufifgmnmedind@nduasanuzassuisziugefiosaues neliaudiureuaes

AtzNTINNISTLANEAUTES s AnE

Advanced problems in theory of solids, with assigned reading and consultation.

2.W4. 861 (207861)  WRANAHARYS 3 3(3-0-6)
Nuclear Physics 3

Seulafidiasiunown : 2.1a. 708 (207708) uay 2.9a. 762 (207762) ; Wasamdeunsaniy
1. Wd. 809 (207809)

ANTANEIUULIIABIHUAREATEALGN IHUMHNAINANIHTUILENIEAULAZERIIN1TRAE60
TasesBauunad nsundndauuunsaaniin wazaaNiusiulgmssuunateeynia naug
yillrasfideniandesuulnnd UgftenfiundesBalessneusdn wejiteniuniesmais
%ﬁm@uﬁﬂuﬂﬂq@

Advanced treatment of nuclear models emphasizing the understanding of level densities and
decay rates, shell structure, collective oscillations and their relation to the many-body problem, general
theory of direct, statistical compound, multichannel and pre-equilibrium reactions.

2.4, 862 (207862) WatBIRanNSINNAANNBIARYS 3(3-0-6)
Selected Topics in Nuclear Physics
Seulafifiawiunown : 218, 861 (207861) si3amuANITiuEa LI FawW

UG
aaa a o/ !

= o v =3 -4 v a a a‘dl ° o/

Lﬂﬂﬂmﬂﬂm‘iﬁﬂmm\‘lﬁgﬂﬁmmLﬂaﬂ‘il,mﬁmm‘iwmmewmﬂmgsﬁumwﬂusﬁwsﬁuﬂ@@guu
Tnauhumintoimminisnduazmaiia sedmmguiuazdinmaans

Presentation of selected topics from current interest in nuclear structure and reaction theory, new

development and experimental techniques.
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2.4, 868 (207868) lmAansIHANFUBINAIRHIUAZATBRAIA  3(3-0-6)
Selected Topics in Plasma and Beam Physics
[Foulafidisanunien : 2.Wa. 725 (207725) vide 1.4, 768 (207768) ViaBAHANNITLIB LD ADY
mausssefisaiiusiatialaly finaules samsniaiamiuazmafiadenimesasaselnimg
ARNANAIANUATAIDUNA
Lecture series on topics of current interest including development and experimental techniques in
plasma and beam physics.
2.4 875 (207875) AR IWAaN 1 3(3-0-6)
Photon Statistics 1
Soulafidiasnunien : 2. Wa. 776 (207776) vdamuasifinsaLaesaen
msufitlyniBeafii wirurans auifvssuaeBeafifumaifin anifBeatifvecguuufiem
UUTHNNIBsEN B ans N1 innen adfveslnledidnnsen auiRBeatfzeslnaeu
fignnazide mansaavinlndidnsanaeus
Statistical treatment in optics, classical statistical description of light, statistical properties of some
special models of optical field, photon detection: photoelectron statistics, statistical properties of scattered
photon, photoelectric detection of light.
2.0&. 876 (207876) AR INADY 2 3(3-0-6)
Photon Statistics 2
Saulafidasimnown : w.1a. 875 (207875)
admuaslnlndidnasenuuudaialna  uaslaflng  Weffunianszans  aauiezifivansly
man Hafdumnuduiusidanan uandefitneasnpeu AnuuinBeaifzeanainnisnsaeninnem
uarnsUaTyned
Single-fold photoelectron statistics, multifold photoelectron statistics, photon probability distribution
function, temporal and spatial correlation function, statistical accuracy of the photon detection technique
and the application.
2. NN. 878 (207878)  WAVBABNATIVINIARAINAS 3(3-0-6)
Selected Topics in Optical Problems
Foulafidinanunian : .14 776 (20776) WEpniiraurassey
vintiaiamnzEasiifeadistuiigmmieimemansiiduiianlaogusnisimniauszenidaly
1laqiiu
Presentation of selected topics from current interest of optical science research.
2.W4. 881 (207881) Wﬁﬂﬁﬂmﬂgmﬂﬁug'mumé'ﬂsqm’iwm 3(3-0-6)
Elementary Particle Physics and Cosmology
Soulafidiasnaunan : 2. Wa. 781 (207781) EapuanaiivreLesgaos
UgHIanan wq‘iﬂﬁ‘mﬁmsﬁwﬂgmm@u @Hﬂ’]ﬂﬁuﬁ’msﬁuﬁﬁm@ﬂﬂw UVIUWVI%’?J\?@‘L,}J‘HW‘QQGI%TMTH
BAAn Aafiaesen lenius uarlolalnsaesenan Ariezesduida WATNIATUIRILAUBNAN AN
musaadsrasannn lasan wanead wezauRguesgn fnAiusst Uszifonsannn
The early universe, standard Hot Big Bang, elementary particle physics in the early universe, the
role of neutrino in the universe, neutron star, homogeneity and isotropy of the universe, Hubble's constant
and the cosmic time scale, the mean mass density of universe, the microwave background and the

primeval fireball hypothesis, history of the universe-scenarios.
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2.4, 882 (207882) AIHINEIHSTADIAWNATT 3(3-0-6)
Stellar Stability
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207741 ana741  ngufjzeuds 1 3 dafia
207742 aNe742  ngufzeuds 2 3 idaefia
207743  ANA.743  SRenfuarnAnFAIans 1 3 idaefia
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207765 ana765  walla@iaedssuay 3 Mdefia
nn9ilszend

207766 2WA.766  eEsedeuszanifends 3 dafia
nfaARes

207767  ANA767  WMARANITNIANHOIANIY 3 vidosfin
gaslnsudiaunin

207768  AN.768  RAnAUBIAIDUNIA 3 vydagfin

207769  aWa769  Wanduazwaluladessdnsse 3 idnafia
YA

207771 AN4.771 N15NILRILAY 1 3 vidosfin

207772 ANAT772  DI9NTELANWEN 2 3 vidosfie

207773 ANA773 NN TEIANUANLALEES 3 vidosfin

207774  ANA774  YEUFNERSULATN1TUSEYNG 3 vydagfin

207775  ANAT75  NAUFIEASAIRUAN 1 3 dnefia

207776 ANRT76  VIAUAIEASAIDUAN 2 3 dafia

207777  aWa777  nnsfindeuavinmansifiu 3 afia
FLUUAZAAN

207781  anNd.781  NRnAegnAnans 1 3 dafia

207782 anm.782  NRnAengnanans 2 3 dafia

207783 22783  ARNFUBIE1IFINAWILNIN 3 idaafia
A1gNY

207785  ANA.785  LBNAWINET 3 wunufio

207787 AWA787  AN9NANEASAUNANITDE 3 dafia

207794  aNd.794  vadmawiznsananiang 3 Mdefia

207803 AWA.803  NAAAAIAIDUGN 3 daefia
AHANTNIN

207804  ANE.804  NOHINUINAIBUAN 3 nidagfin

207808  AWA.808  nafanIais 3 dafia
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207809  AWA.809  vIgHiauNIANAIEdl 3 yidaafin

207831  aua.831  vgufjussialaindi | 3 vidqefin

207832 aua.832  vgufjuecdalaiaii 2 3 vidqefin

207841  ana.841  nguiarausnenuds | 3 yidqefin

207842  aNa.842  nguiaaudNnuds 2 3 yidaafin

207843  AN.843 ﬂmwﬁﬁ‘émmm:mﬁmqﬁim 3 yiasfin

207844  awa844  RAndgunsaiansfiesanin 3 vidqefin

207845 aWa.845  [ABAnvEn 3 yydagfin

207846  2WA.846  vhilaldanassnsiAndaaiuy 3 idaafia
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207847  AWEB47  WANMARSHUGS 3 vidqefin

207849  aWA.849  igmneeneiAnRan1u 3 defia
289uf9
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Aades

207868  AWA.868  vdaldanassnsiAndnad 3 idaafia
WRIFNIUATRIBUNA
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207876  aN@.876 ~ @OALNADL 2 3 yslagfin

207878  aWA.878  WdalAanasanig 3 idaafia
Apuenans

207881  2.WH.881 ﬂﬁﬂﬁﬂmmmﬂﬁuﬁmum 3 vidqefin
4N997899187

207882  AWA.882  AHLADINSUENANANT 3 daeafia

207888 aWA.888  daldanassnsiAna 3 idaafia
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NANGATIAN (W.A1. 2545)
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207765  ana765  walla@iaafssuay 3 Mdefia
nn9ilszend

207766 2WA.766  eEsedeuszanifens 3 dafia
nfaARes

207767  ANA767  WMARANITNIANHOIANIY 3 vidosfin
gaslnsudiaunin

207768  ANa.768  RAnAUBIAIDUNIA 3 vydagfin

207769  aWa769  Wanduazwaluladessdnsse 3 idnafia
YA

207771 AN4.771 N15NILRILAY 1 3 vidosfin

207772 ANAT772  DI9NTELANWEN 2 3 vidosfie

207773 ANA773 NN TEIANUANLALEES 3 vidosfin

207774  ANA774  YEUFNERSULATN1TUSEYNG 3 vydagfin

207775  ANAT75  VAUFIEASAIRUAN 1 3 dnefia

207776 ANRT76  VIAUAIEASAIDUAN 2 3 dafia

207777  aWa777  nnsfindeuavinmansifiu 3 afia
FLUUAZAAN

207781  anNd.781  NRnAegnAnans 1 3 dafia

207782  anm.782  NRnAengnanans 2 3 dafia

207783 22783  ARNFUBIE1IFINAWILNIN 3 idaafia
A1gNY

207785  ANA.785  LBNAWINET 3 wunufio

207787 AWA787  AN9NANEASAUNANITDE 3 idafia

207794  aNd.794  vadmawiznsananiang 3 Mdefia

207803 AWA.803  NAAAAIAIDUGN 3 daefia
AHANTNIN

207804  ANE.804  NOHINUINAIBUAN 3 nidagfin

207808  AWA.808  nafanIais 3 dafia
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207809  AWA.809  vIgHiauNIANAIEdl 3 yidaafin

207831  aua.831  vgufjussialaindi | 3 vidqefin

207832 aua.832  vgufjuecdalaiaii 2 3 vidqefin

207841  ana.841  nguiarausnenuds | 3 yidqefin

207842  aNa.842  NguiaaudNInIuds 2 3 yidaafin

207843  AN.843 ﬂmwﬁﬁ‘émmm:mﬁmqﬁim 3 yiasfin

207844  awa844  RAndgunsaiansfiesanin 3 vidqefin

207845 aWa.845  [ABAnvEn 3 yydagfin

207846  2WA.846  vhilaldanassnsiAndaaiuy 3 idaafia
299uf9

207847  AWEB47  WANMARSHUGS 3 vidqefin

207849  aWA.849  igmneeneiAnRan1u 3 defia
289uf9

207861  aWa.861  NAndRARYS 3 3 dnefia

207862 aWA.862  vdadanasansiAng 3 afia
Aades

207868  AWA.868  vdaldanassnsiAndnad 3 idaafia
WRIFNIUATRIBUNA

207875 aNa.875  ahANAfw 1 3 yslagfin

207876  aN@.876  EOALNARL 2 3 yslagfin

207878  aWA.878  VdaldAanasanig 3 idaafia
Apuenans

207881  2.WH.881 ﬂﬁﬂﬁﬂmmmﬂﬁuﬁmum 3 vidqefin
4N997899187

207882  AWA.882  AHLADINSUENANANT 3 daeafia

207888 aWA.888  daldanassnsiAna 3 idaafia
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