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Doctor of Philosophy Program in Theoretical Physics

Revised Curriculum, Academic Year 2019

voaatugaufnen 1  uMINeduuLIAas
Name of Higher Education Institute: Naresuan University
ABLY : INBIRBNBNITAUATITZAUIINGIU wazUaudinInende

Faculty: The Institute for Fundamental Study and the Graduate School
nuan 1. deyanaly

Section 1. General Information

1. Yauangns/ Title of the Program
M lng : wngasUSvaaulUndn  awividndngug

AWINY Doctor of Philosophy Program in Theoretical Physics

2. HaU3nyquazanundv / Title of the Degree

Al Joiiu  USvanquiitudin @andnqud)
oo Usa. @Andnqud)
AYIBINY Yol Doctor of Philosophy (Theoretical Physics)

%o®  Ph.D. (Theoretical Physics)

3. Ay en (§13) / Major subject (if any)

4. Iwunileinfiseunaaanangns / Required credits

ﬁi’m'suwu':]aﬁm'ﬁamaawé’ﬂgmﬂﬁﬁaam"l 48 e



5. giJLLUU‘UaWé'ngm / Curriculum Characteristics
5.1 3UuuU wuv 2.1 / Curriculum Type 2.1
Jundnansseau 6 USaaienaunsauninigIunnqaiseiuaaufnyuianf w.m.2552
Curriculum Level 6 for doctor Degree according to the 2009 National Qualifications

Framework for Higher Education in Thailand

5.2 ALY

My Lasne1dIngy
Thai and English

5.3 N155ULINANEN
Suveidslne waslanmnawa

Thai students and foreign students

5.4 AuSINANUaRIUUDY

M Jundngmsianzaesaniius fdansidsumsaoulnenss
This program is a Naresuan University academic program

O Sundngmssauivaniiudu/ This program cooperates With.................
BOANNUU/ INSHEULION oo Usend/ Country ...
sULUUPBINI3990/ Types of cooperation
Y

O sauilefiu Tnesandus Wudladsyan
Degree is granted from Naresuan University
1 A U Ve Yo 2 U

[ shuiledu Tneg@nwlasud3yanan 2 anndu

Degree is granted from both Naresuan University and the cooperate institution

5.5 mslidsyguidansansing

ﬂiﬂjmé’ﬂgmmwwmaqamﬂ’u/ Degree granted from Naresuan University
TSy uitesanv1ivLfe/ One degree of one major
O Iﬁﬂ'%agigﬁu’mﬂ’j’mﬁm’léuﬁﬂn/ More than one degree of one major
nsdindngassmiuaniiudu /

Degree granted from Naresuan University and the cooperate institutions



O trsagiitesanuniviien uaziulsyaiveusasantu/
One degree of one major and each institution granted degree
O trdsaaiitesanvunIvifien wazstudSuansiniv . /
One degree of one major and one degree from both institutions

O W¥Usayaannniwilsanwiiv)/ More than one degree of one major

6. FATUNINVIRENGATUALNITRINTUDYIH/ARUvaUNENGAS

6.1 fvuan1slagou nemsAnedu Jn1sdnw 2562 1Wusuly
The programme starts in the first semester of the academic year 2019

6.2 \Jundngnsuiuuss w.e. 2562 USuupnuingnsusyanuitadn arwiviidndngu
wangnsuTuUse w.e. 2557
This is a revised curriculum, academic year 2019 from Doctor of Philosophy program
in Theoretical Physics new curriculum, academic year 2014

6.3 AMYNITUNTVBIUNING Y ueU/euliinangnsusvanutudia anduidndvgug
wangnsuTuUTe .. 2562 fail
The Academic Committee approved Doctor of Philosophy program in
Theoretical Physics program revised curriculum, academic year 2019

" auynssunsIvms lumsussyunssil 13/2561 Wetudl 12 waedneu 2561
academic committee approved the curriculum in the 13/2018 meeting on

November 12, 2018

[V

" anssunsUszaTdieinende TumsUssguaseil 11/2561 Wetudl 14 woedniou
2561
Postgraduate committee approved the curriculum in the 11/2018 meeting on
November 14, 2018

" AnN3vINNg ELumiU'issqm%y’aﬁ 12/2561 \ilefuil 19 ngAiniey 2561
Academic Council approved the curriculum in the 12/2018 meeting on November
19, 2018

" anuminends lunsUssguedadt 13/2561 dletudl 25 wgednieu 2561
The University Council approved the curriculum in the 13/2018 meeting on

November 25, 2018



7. anansanlumsimeunvangasniiannIn uazainsgau / The Ability to implement/

promote a quality and standard curriculum

a

MANgAIHAMNUNToUTUNTIHEUNTAMA N LAZUINTFIUAUNINTIIUAASEAUDANFANY
WASTIA W.A. 2552 1u%ﬂ’ﬁﬁﬂ‘@’] 2564 (Mé’u%aamﬂuizaznm 1 T‘J)
The curriculum is implemented and promoted according to the National Qualifications

Framework for Higher Education in Thailand 2009 in the academic year 2019

8. 91Inau1sausEnaulandsdnsan1sAnE

8.1 819138UMINYGY (university faculty members)

8.2 UNMABTEAUNGIUITQYY DN

8.3 1n19e v3eliniAsIen uagasuuaomatinAanslunIAgnaInnTIN NTEY wag
A1AGINT

8.4 FUIMMTBIANINIINNAENS
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9. ¥ ALY LazANAINISANY1Y9991913IRSURAYRUNANE AT
A9ENIHRU
([ Bu./FUA9)
AU du3ansAnenain e o Teaching Load
o 5 a A = A o Unduse
N U9 - @nNa N19IYINI3 AMAINTITANEN #1019 #01UU Useine . (hours/week)
N5ANE :
No Name - Lastname Academic Degree Academic Field Institution of Country Wala
Year y
Position Degree {]Qﬁ;ﬂ'u wé’ngmﬁ
Current After
revision
1 | welingns 1ATuns HYI8AANT1975E U3 Wand PaenTal vy 2554 6 6
Pitayuth Wongjun Assistant (Ph.D.) (Physics) UAINYEE Thailand 2011
Professor (Chulalongkorn
University)
M. Wand NS Iy 2549
(M.Sc.) (Physics) wamenag Thailand 2006
(Chulalongkorn
University)
. IHAINTI
MU Wand . Iy 2546
URINYRE
(B.Sc) (Physics) Thailand 2003
)Chulalongkorn
University)




N1ITNIIADU

(AU vU./dUA9A)

QIR du3anisfingnain e o Teaching Load
2 < R o A - . UN&L33
n ¥o - dna MAINT  [AAINISANY §1977390 da1uy Ussind B (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country AN dloda
Position Degree Year fagtu | wéngnsil
Current After
revision
2 | wedinn dunian HYI8ANENT1A75E D.Phil. Astrophysics University of Oxford United 2554 8 8
Teeraparb Chantavat Assistant Kingdom 2011
Professor M.Phys. Physics University of Oxford United 2549
(First Class Kingdom 2006
Hons.)
3 | Mr. Nandan Roy 919158 Ph.D. Physical Sciences Indian Institute of India 2558 1 1
Lecturer Science Education and 2015
Research Kolkata
M.Sc. Physics Vidyasagar university Indlia 2551
(First Class 2008
Hons.)
B.Sc. Physics Vidyasagar university India 2549
2006

(First Class

Hons.)




ANIUNIANITETBUNITHDU

Tuiids s unanendeusens Inendoiitensiuaiisziusngiu
Naresuan University, The Institute for Fundamental Study
O wenaniuista 1ua oo
Outside Naresuan University at ......cccooeevviennicnnnnnn
11. saunisainieuen visemswanfisndudeahuriarsanlunsnausundngns /
External conditions or development required to be considered in curriculum
development
11.1 d@a1un13al %IBNITWAUININATYENR / Economic conditions or development
Jagtuaruasyimtiludiuesannuinieuidndngul danunniniiluseaugs
emrudnisiuiidndngudduaiunsoinluussgndldtuosdarudlumansurusdu 1 léen
feeatu M3Uszndfidndvesssuudutou guvnamans vesszuulilauna namansideadan
Aerdeafusruunaneluianaluniingtalanifufduius wagdsingnisaluasiugen (interacting
Individuals and Collective Phenomena) 1un1505U18N15W1TUTIYNTAIENS WAL DIANTLE
gnamNITN NM3deaslussdnsiinasamgAnssunasiveen Wududnmmioanuuaniiady
raelAuNNANNAN ladesnmvesnuTakdmsonuiuaioasuinlugusingnsainieug
fvRfifinaUdsuan waunaegrsdundy (Usngnisaifide — the Butterfly Effect) w3oluuding
‘fjm%ﬂL%Q‘U'i%ﬂa‘uﬁuﬁﬂwmzﬁﬂiﬂﬂgqﬁa (Composite Individuals and Emergent Characters) Tu
n3eBUIENTINBIANIHILEY (Self-Organization) waznisidsuinaavasadng Juiile anizans
119901u msbimesuisluszduunain wasnisldnamansiBeadfivitunengAinssuvesnain
nannsng
Hagiulsemalnesinnuviaunauideuluavideiandnguisesusngudsannse
\FousegvinuruuAnuazgmseanslunisuilandidolumansdu 1wy deaumans iasvgmans
M595195 Lardrine dsildnanianiiediu wasanunuinuasvgiauardsauuvsnfadud 12
(4. 2560 - 2564) fijatiunisuimsianisesdanudosradussuy fansiauvieadisesd
AnudiudsmsUszendldmaluladiuanzausnaunausmiugauddudnsine
Srdundnansusvaguidadin arwfidndngul JaduningesintunisGousidednly
g1UENENG U TEAUTINGIU wAzTaURANKININTBIRIAMNS Insaunsalalasaiidlne sy
wuuysanmslundnini@ndnauisziusnguls iuvdngnsissaieihmadnnsseduanly

a1 dvAdndnguiareuiasgruindieuiuuninetdeduiiszaulan Wundngasiiywde



yaansifidnenmganeniidouasinnuuanaruiieidugaeuivindnneildndlusdu
Saudinfnwld ndngnsiidundngasusnluanvivnisludnuusiveaginiaedoenug
11.2 a1un13al ¥3aNIINAILIMIeHIANLaIAUSTIH /Social and cultural conditions or
development

MINRUnangasiiunsnanyaainsifinuludansnuidndng el iaunse

1
o

Furdsnuyusimildanalniduszuudaau neliiinusslemiagandonsdnsuazUszwmend ag1

S

a¥19a55A swraduyeainsianunsausudi Suiviudensiisunatedailiont®n daudila
lunansgnunedsanuasTausssy AANSTIN 2385550 niauastrediuazdundaulinig
Waguwlasiidululuguuuuigenades wazmunzauiuitdinvesdaulng laefinnsinideuay

WunegesiaiadlvinniviudesdnuinuasuuUaduagaininsylan

12. wansenuann 9o 11.1 uag 11.2 den1sWiauIangns uasaduneIdaeiunusiaves
da1Uu/ Effects from 11.1 and 11.2 to curriculum development and relationship with

the institution mission

12.1 MIRAUIMANEAS/ Curriculum development

s a

HANTZNUIINADIUNITUNINATEEAY deruuaziausssy nsiauIndnansuudndud

'
aa v a [

sgdimumangnsludagnifidnenmlunimdnyaansiuildndnguidaduarvinie
wrausgan Tnefndsauilsndndusesiiniuiesnadndsiiasihnruiludenon gdsau il
Uszendldfuesdamilumansuvuedy 9 wazlinsimuinuideqiiuuslovidessdnsuaz
Usememnafianunsailuldusslondlavissnuinnsuagindn Jaduluaunleusuayideim
Yosuvinerdosnussgandudaminnig Sansssu wazadesssu Wunuvegsinnaluns
ASITIN UazasneassAdeny
12.2 anufisadesiuiusiavasaartiu / The relationship with institution mission

NANTENUAINANIUNITA VIen TN uarTausIINTddeiusiaves
uvingdousensifesnmatsganududanduing warmside Jaeimuininensuyudlid
AN uazUszAnSam eevyusonswaunUseme uaranansonteiulussduununnils
wuuidy maiaméngasiaionjiainuivadelniufseuimannsuagiideiieoaun

93ARN3 v TIUDadlAETTN 9TUTTIU WAYITIUIUTTUUNIIV TN

13. auduius (§13) Aundngasdunidasauluanz/n1aivnduvasanidy / Cooperation
with other curriculum in the faculty/ Other Departments in the institution

B



UG 2. YoYARNIZVRINANEGAT
Section 2. Specific Information of the Curriculum

1. UFugyr anuddny wazdnguszasAvasnangns/ Philosophy, Significance and

Objectives of the Curriculum

1.1 U3wsyn / Philosophy
yatunisAnulusuvedasaiadnidndluddn lneauisouesnmsinvedaseaing
wuuysanMslundnve v wandla
Emphasize on the structure of theoretical physics, to perceive the overall
integration of physics principles.
1.2 Aud1ARY /Significance
datfunsinidedednluaudvildndiondayaainslviddnenmiduiim sl
seaugaiteliUsemalifnonnludsinns uazmsudsdufuuuna

To conduct a frontier research in physics and to foster academics with good

leadership skills in order to increase the national competence in global context.

1.3 nguszasd/ Objectives
\onaAnguf Undialitinadnuae deseluil
The aims of the program is to develop graduates with the following attributes:
1. fianuduundn wasanuiinlasiainiduenamvednidndvguiodiuiasy/

Obtaining a deep understanding of the unity and structure in theoretical physics

2. ferwanunsadusgnsilunisanenenninuianvividndngudldluviunsedulan/

Obtaining a good sense of communication in theoretical physics within a global
context.

3. Afnenmlunsyinideneidndnguilaluusunsedulan/

Obtaining the potential to conduct world-class research in theoretical physics.

a. finzanuilufimasnsluawini@ndluviunssaulan/

Obtaining context-based leadership skills in physics for the global community.

5. finmzvesmnuduindaidsnglunmsysansuuuiasadsanuand dnuluion
Wandidrfumansdu wu dsnumans eadns nsdeans vieszuusssuwAsu 4 16/

Obtaining an intellectual mind in interdisciplinary science and capable applying

physics to other fields such as sociology, communication etc.
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6. UDATUAMILTULDNAIN LazANUNUYRIIVIAANFLIUNINT I/

Capable of perceiving an overall unity and beauty in physics.

a o =

7. 19585554 wardndinNazwmundsnuivnnis wazuseanaulan/

Acquiring a good sense of morality and consciousness to further develop academic

society and the global community.

2. uwnuWAILUSUUTY Plan for Development and Improvement

LHUNTITNRIN/
wWasuwlag
Plan for Development/

Improvement

nagns

Strategies

NANFIU/AUY

Evidence/ Indicators

Wanvananslivivadiod
wnsguluseavuuYIG/
improve curriculum to

international standard

v o a

Javimangnslne AN SEENIIAMANY
ALIANENNTE//The curriculum
must be reviewed by external faculty

peers.

0
o |

ANFULAIFIAULNTIUNITNAIU
%5ﬂqmi/lssuing of Curriculum

Improvement Committee

v aa va I
AsHAILRAR T AN T
WBANINIBINTS/academic

excellence of students

- IMIANNINTENTAUTAINAINNTE
g4/high standard of faculty selection
- FUUUNTNIUIN15/holding of

academic seminar series

- HAUANUNLUITEANTIVINTTEAU
UMNYIRVDIAUIANTE/Faculty’s
research publication

- Srunuadwesduuunivinsfide/

number of seminar session
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nUIAT 3. STUUNTIANITANET N13ANTUNTT waslaseadevamangns
Section 3. Educational Management System

1. STUUNNSIANISANTA

1.1 52UU/ System (by number of semesters per year)
JBUUNINIA/ Semester Systems
1.3 miﬁ'ﬂmiﬁﬂﬂﬁmﬂqg%u / Summer semester
O fnngeiou
M Lisinnegateu
Y
1.3 msiisutAgmLleialuszuuninia/ Comparison of credits on Two Semester

System

2. m’sﬁ%ﬁumwﬁnqm/ Curriculum Implementation
2.1 - nanlunmsadiunisiseunsaaw/ Teaching Days-Times
M 5u- narsenisuni/ Working Period
AAMIANIAY fausieufiguieu fs gaau
First Semester from June to September
A1ANSANEIUATY fausiiteungednieu f fuiau
Second Semester from November to March

U ‘ﬁl
O wonu - 8151MI5/BUY (FEU).corecseenseseseeeses e

2.2 aauvRvesgidn@ne/ Applicant Qualifications
NaNgASUUY 2.1/ Type 2.1

1. Wuddnsansfnuszaudsganin viedieuwinanniviadnd Nandvgud vise
an i duiieades
Students holding Master degree in physics, Physics Theoretical or other
related fields

2. fiazuuuaaun gy Weuwih TOEFL ladsndn 470 Aeuuy CU-TEP Taisni
50 %39 IELTS 5.0

3. Julumudevadunminendeusmsinme msanwrseauTuaafnw w.d. 2559

Qualifying Naresuan University regulation regarding its graduate studies 2016
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2.3 Jgywrvasiidnusnida / Problems of new students
M ANuSeuAwnssEmeldiiieans/insufficient competency in foreign language

O awsdundnmans/Aneemansliiiiosws/ Insufficient competency in

mathematics/science

' 1
v a =<

O ansususalunisiSeuseiudigetu/ Adjustment to study in posteraduate level
O fanlsivsvasdasSeuluavinfiasudndentd (Rarsan)/

Change of interests from chosen program

2.4 nagnslunrsandunisiveudlutem / dedniavastdnlude 2.3

Strategies to Solve the Problems/ Limitations in No. 2.3
M %’maaum’%mm%ummiﬁugmdaumsﬁau/ Organizing extra courses for

foundation improvement

V] dansuguimedaninauuzahnisliusnsveaumingds weliansseuly
UANINIFY LArN13LULLIa1/ Organizing orientations for new students advising
them on university services, study techniques and time management

M soumnglenansdynau ﬁmﬂwﬁ@m TiAuugiunildn/ Assigning advisory tasks
to all academic staff to supervise, admonish and advise the students

M %’mﬁaﬂsmLa'%mmﬁﬁm%mﬁﬂ/‘fﬁ%’a/é’mmwwhwszLwﬂ/ Organizing extra
course or research skills or English language

M 8uq fie Iamaloudind@nusneiniferdowedineduionsduaszdusng
wiovosnmzineimans edunisifiuyuniiug Tnelildsudnus s wie U
AUTDTIAVUMNINIABULTAIT T1P8N1TANYITZAUTUTINANY W.A. 2559/ Other
is to advise student to enroll in course in the Institute for Fundamental Study
or Faculty of Science for the S or U grade as regulated in Naresuan University

regulation regarding its graduate studies 2016
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2.5 ununssuiidauasddnsansdneiluszes 5 Y / Five-Year Plan for Student

Recruitment and Graduation

Y . Un1sfin
YUY
2562 2563 2564 2565 2566
FuUN 1 5 5 5 5
JulN 2 - 5 5 5
FuUN 3 - - 5 5
373 5 10 15 15
UMD
. - - 5 5
A15ANY
2.6 QUUIZUIUATULNY
2.6.1. Usgaaun159uUseanadsesu
Ysuuszuna
S18AZLIYAIIYSU
2562 2563 2564 2565 2566
ANSISULLEUNTANE 250,000 1,000,000 1,500,000 1,500,000 1,500,000
5915185U 250,000 1,000,000 1,500,000 1,500,000 1,500,000

naBAe © Sn3AUIFINIsANBINIASELEY 50,000 vmdmsulidnlve wag 65,000 U dmsuTEnnA

2.6.2. Us2uaun159uUseunais1gang

N o, Yauuszua
sgazenANbYaNg
2562 2563 2564 2565 2566

1. AREULNIY 310,000 188,000 176,250 176,250 176,250
2. 1¥a0y 320,000 320,000 320,000 320,000 320,000
3. fan i : : : :
4. Ao 300,000 - - . ]

571578978 186,000 50,800 33083 33,083 33,083

2.6.3. Uszanaunisanlganeseialunisuaninudin 1Wuky 170,850 U oAy
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2.7 STUUNISANE
LUUTULS &Y
O wuumslnasudedsiunidunan
O wuumislnasnudounsnnuazidoadudondn
a a a & A [ .
O wuumalnanmsdidnnsetindidudendn (E-leaming)
O wuumslnamsdumesiis

O fuq Gey)

2.8 n1ssigulaunulenn s1839arn1samsiigussuduNinInenay (813)

- Hulumudetiduumnivendousms 11978 nMsfinwssaududindng w.e,
2559 UagUsenIAUNNINIAEWSAIT 59 vannakazwnufiRtunmsiieulountiein

sEAUUUAnANYK
3. MANgATHATAIRNSINARU

3.1 nangns

3.1.1 I1uUnUI8in
MNgAsLUU 2.1 Iwumhein Sunaeavdngaslitdesnii 48 wiefn

3.1.2 lnseasnamiangns

Nl As. nangnsuuuse
318119 W.A. 2558 N.A. 2562
BUU 2.1
1. 91U Tiidaandn 12 12
1.1 JUsau - 3
1.2 Avuden laitlownin - 9
2. nendinus Taidasnan 36 36
3. s183v1UsAUliTUnLaeAn - 3
MUIUNUWAATIY (AaRANENEAT) 48 48

NUBN0
1) fdnsosinausnanulunussyuivnsluaivniieitesseduyi 13e5eay
WA 081908 1 ATINaRANENENS

2) DARADIIN1IIUNITIABUSULES NN WENI9A1UNI5: 8 WlUT AU LY T UNSATUI
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3.1.3 5783%1 uukitesndn 12 wdaein

TnendeniFouneindeiu uazseividennnnguivila naivmidsiuiolud
1. ngudrdnsnadnen anulduse uazidndwdeaugs (Cosmology, Gravitation and
High Energy Physics)
FU9AU 31U 3 wuwin

[

897602  NIzUIISUSVIAMAIURNANS 3(3-0-6)

Geometrical Methods in Physics

Ayuaan
aurulddagnin 9 YU2BAA
897603  SyUUNUSHUSLA 3(3-0-6)

Integrable System

897604  MAnATndneansiugs 3(3-0-6)
Advanced Mathematical Physics

897606  afifLug 3(3-0-6)
Bayesian Statistics

897654  WaAndvaaaue 3(3-0-6)
Physics of Black Holes

897655  NuANNLUNANLUUANAIS-INULYRS 3(3-0-6)
Scalar-Tensor Theories of Gravitation

897656  WANUIALAAUITLEILUUIEIBAINL 3(3-0-6)
Dark Energy and Modifications of Gravity

897663  AuaANLATEINBILazAUlTNE9eInEa 3(3-0-6)
Supersymmetry and Supergravity

897664 N WAAN33 3(3-0-6)
String Theory

897665 lwAnounazdudaununou 3(3-0-6)
Solitons and Instantons

897666  NOWAUUTIANA 3(3-0-6)
Statistical Field Theory

897667  MgufauualausuwNulvl 3(3-0-6)

Modern Quantum Field Theory



16

897673  Sedneainlulasianlitunds 3(3-0-6)
Cosmic Microwave Background Radiation

897674  ANTMAINEIAIDUAL 3(3-0-6)
Quantum Cosmology

897676  NITUUNITVNWANGAITIFNERNS 3(3-0-6)

Astrophysical Processes
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2. nguirngaumwaranshisugauazszuududou (Non-Equilibrium Thermodynamics
and Complexity)

LR VATLIY 37U 3 WU2BNA
897611  auvnamansliauga 3(3-0-6)

Non-Equilibrium Thermodynamics

Ayuaan auauldideenii 9 WU
897612  Nafansisadavug 3(3-0-6)

Advanced Statistical Mechanics

897613  NaransLTvada auaa 3(3-0-6)
Non-Equilibrium Statistical Mechanics

897621 nsnszifienluszuunienin 3(3-0-6)

Fluctuations in Physical Systems

897622  anilulau 3(3-0-6)
Turbulence
897631 watwluldudunasinoad 3(3-0-6)

Non-Linear Dynamics and Chaos

897632  Nuguzium 3(3-0-6)
Catastrophe Theory

897633  ATIALREIFALDILAZNITIAALUUANE 3(3-0-6)
Self-Organization and Pattern Formation

897641  WaANAYDINITATIAS 3(3-0-6)
Physics of Traffics

897642  WaAnAirsugenans 3(3-0-6)
Econophysics

897643  Wandfe HAnddsnnuaznisdeans 3(3-0-6)

Ecological Physics, Sociophysics and Communications



897691

897692

897693

897694

897695

897696

897697

897698

897699

AMeAWUS
ANGANUS 1 Uy 2.1

Dissertation |, Type 2.1
WUINUS 2 wuu 2.1
Dissertation Il, Type 2.1
eTNUS 3 Wuu 2.1
Dissertation Ill, Type 2.1
WUINUS 4 wuu 2.1

Dissertation IV, Type 2.1
WUINUS 5 wuu 2.1
Dissertation V, Type 2.1
NLTNUS 6 WUU 2.1

Dissertation VI, Type 2.1
Avsaulituniaein
fuuun 1
Seminar |
fuuun 2
Seminar |l
fuuun 3

Seminar |lI

18

U

U

36  %UNR
6 WUIBNA

6 WUIBNA

6 NUIBNA

6 WUIBNA

6 NUIBNA

6 UIBAN

3 wulena
1(0-3-1)

1(0-3-1)

1(0-3-1)
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3.1.4 WNUNISANE

897602

89TXXX

897691

897611

89TXXX

897691

897TXXX

897TXXX

897697

897692

U7 1 nansAnEdy
nguIvIINTNAINY1 ANl uasidndwdanugs
(Cosmology, Gravitation and High Energy Physics)
NIEUINIBITRTV AR TUNENE 3(3-0-6)

Geometrical Methods in Physics

JLaeN 3(3-0-6)
Elective Course

eINLS 1 wuu 2.1 6 AN
Dissertation |, Type 2.1

593 12 wUYAA

nguIYIauuNasansliaugaLassTuutudou
(Non-Equilibriumn Thermodynamics and Complexity)
Quvnaransliauna 3(3-0-6)

Non-Equilibrium Thermodynamics

JLaeN 3(3-0-6)
Elective Course

eITNUS 1 huu 2.1 6 MU

Dissertation |, Type 2.1

393 12 wdagna
U 1
aamsaneUane

uden 3(3-0-6)
Elective Course
uden 3(3-0-6)
Elective Course
dunun 1 (luduniaein) 1(0-3-1)
Seminar | (Non-credit)
WeTNUS 2 wuu 2.1 6 WUILNA

Dissertation Il, Type 2.1

593 12 BUQ8NA



897698

897693

897699

897694

897695

897696

20

U7 2
NMANTSANEIAY
dunw 2 (bivdumieie)
Seminar Il (Non-credit)
WINUS 3 wuu 2.1
Dissertation Ill, Type 2.1
52U
U7 2
aan1sAnwIUane
duuwn 3 (Lidumieie)
Seminar Il (Non-credit)
eTNUS 4 wuu 2.1
Dissertation IV, Type 2.1
524
U4 3
AMANNSANYIAY
WNYIINUS 5 Wuu 2.1
Dissertation V, Type 2.1
524
U7 3
aamsaneUane
NN 6 Wuu 2.1
Dissertation VI, Type 2.1
32U

1(0-3-1)

6 NUIBNA

6 hi2enn

1(0-3-1)

6 NUIBNR

6 RUWNA

6 YN

6 BUWNA

6 NUIYNN

6 BUWNA
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3.1.5 AN95UNYTIHIVN
897602 nszUAUISITUTVIANIATURENE 3(3-0-6)
Geometrical Methods in Physics
fugiuresUinfens-du nsds msleseiiins nquinsUuasfivadaidady ud

Ly

Inanfieyiusha wulas deiduvuinilvad aununneesgiunan lliuestuia duldsusnus

9

AUNNTUBIAUININADS TUNDTU AUINNWLBS NITANTUNITINULDS AUIUNTA WUDST

) a a

auusd Wnlilnaddes auunnweshads Mvadnduazniua Wosuounus douvesUsung auy
vosody FulsznouvTuinsiumin weagdaveslosy n1seyiusnisuon n1sUszgneluien
Wand

Basics of space RY, mappings, real analysis, group theory and linear algebra,
differentiable manifolds, curves, functions on a manifold, basis vector fields, fiber bundles,
integral curves, a differentiation of vector field, one-forms, tensor fields, tensor operations,
metric tensor fields, Lie derivatives, submanifolds, Killing vector fields, Lie algebras and Lie

groups, differential forms, definition of volume, fields of forms, metric volume element,

calculus of forms, exterior derivatives, applications to physics.

897603 szuUNUITAUSIA 3(3-0-6)
Integrable System
sruukalalnideulifdidauuens-du rndulaves indlnadlages ngufunaisyd

a L2

ANNUSHNUSLAARIaa aUUIRSIUANINUSHUSES NNSEULLUA NaNN15YITRLEDS STUULETALY

Y

o

oy fvadnvosqu szuufivdwusleniiffedud aunisedd fdudunisiBeeyimsiiion
Tnssadethvedifiifdueiiug

Finite dimensional Hamiltonian systems on R", Poisson brackets, Poisson
manifolds, generalised Darboux theorem, Liouville integrability, symmetries in integrability,
moment map, Noether’s principle, Hamiltonian systems, loop algebras, infinite

dimensional integrable systems, KdV equation, pseudo-differential operators, infinite

dimensional Poisson structure.

897604 WAndiGendinansdugs 3(3-0-6)
Advanced Mathematical Physics
whilunasiduusiumanenmiliiusndiaseungy AEnTIaREY NMIWONTI UazAIY

\@fiosvesaans nsguivesaasluroulaziivdnyavesalunaziviaia undiuuaz

voulwnvedunsizetudynivesanuadesuasanulidiados n1siasendfgauasan 35013
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aam'1mmmﬁ‘iﬂumﬁﬁﬂmmmwé’qmuamuzﬂyusuaﬁzuumauéfué’asmi’mauﬁuaaaumﬂmﬂ 9 38NT
nSuilandunasvanyavedunsizeny e

Emphasis on recent physically relevant aspects including: matter in bulk, inflation
and stability of matter, collapse of bosonic matter and the fundamental role of spin &
statistics, the scale and range of interactions in the problem of stability and instability, high
and low dimensional analysis, supersymmetric methods in the study of the ground-state
energy of quantum systems with large number of particles, Green functions methods and

fundamentals of long range interactions.

(4

897606 dnALUE 3(3-0-6)

Bayesian Statistics

unuuzimguianuhasdudesiu  mseyuuuuuvg  wudeesnaidiwedien
nsnszaesusnEuuulideya uaslillidoya  wuudraemmmnives msidenuuudians
LuUSaesuUtudFY wuusaediifiaives maduseghauuuiaiete

A brief introduction to probability theory, Bayesian inference, single-parameter
models, informative and non-informative prior distributions, multi-parameter models,

model selection, hierarchical models, non-parametric models, nested sampling.

897611 amuuwaAansliaung 3(3-0-6)

Non-Equilibrium Thermodynamics

N ufiadesnmuediud Usingnisaiingfuasainugainusoudalaswuy wadesnin
warnIsnIziiensnnsNaneUlngy auﬂamww‘ﬁ Msndmeulnstani oi ﬂﬁaiﬁﬂﬁwa‘%’qmﬂu
szuuila mwduiudvosesur e flazndnmsauinas anzasianeldieulaliauna ndnnns
wanteulnsifosdian gummarmansliifadu szuuilegusnaunaogisnn mslinsiziaiosnmn
1Wadu TAT9a519NT2867

Gibbs stability theory, critical phenomena and configurational heat capacity,
stability and fluctuations based on entropy production, local equilibrium, local entropy
production, energy conservation in open system, Onsager relations and symmetry
principle, stationary state under non-equilibrium conditions, minimum entropy production
principle, nonlinear thermodynamics, far-from-equilibrium system, linear stability analysis,

dissipative structures.



23

897612 namansisadatuge 3(3-0-6)

Advanced Statistical Mechanics

UNVUMIUUNNAAERS ANgv1sgavnanans anuduiusivd-quenuasauduius
wungad Menduneuaues sowaualeada auudvdiuwasngulwaun wuudtasdleds wid
fvuutulazeumnad U31nn13ed3ngd AuaIna ﬂqﬁua%ﬁalmﬂf%’u vodlramloumu N8
NTNBUAUBILUULTNLEAY Szuulisziley

Review of thermodynamics, thermodynamics potentials, Gibbs-Duhem and
Maxwell relations, response function, statistical ensembles, mean field and Landau theory,
Ising model, dense gases and liquids, critical phenomena, universality, renormalisation

group, quantum fluids, linear response theory, disordered system.

897613 nafAASIIeENA liaNAA 3(3-0-6)

Non-Equilibrium Statistical Mechanics

mMapdeuiinuuusdeu miﬂimﬁaﬂumwama NSMDUALDINDUIITILI NOWANIT
povaussdady nshivusfulunsideudidanan fdudunisnnnes msieuransnausad
gndady Fadufunsauny MInsuids nquiunnsnseiiien-nsnszae lediduanduiuding
yauiununeian uuuiaeingadmiunsvudaseq feiduassdnaivilidudaduud flaidu
avdusiusnailenssaunlutuvgnanamans  alnefudsgnnnacmanivosesivauni ngud
381l Usingnisalingiuaznisideauning nguiuesdalawduiuunain nswiulasuulidiaies

Brownian motion, fluctuations in equilibrium, response to applied forces, linear
response theory, time translation invariance, vector operators, relaxation from constrained
equilibrium, field operators, scattering, fluctuation-dissipation theorem, time-correlation
functions, Nyquist theorem, Drude model for charge transport, linearised Langevin
functions, hydrodynamic description of time-correlation functions, hydrodynamic spectrum

of normal fluids, kinetic theory, critical phenomena and broken symmetry, dynamic

renormalisation group, unstable growth.

897621 n1snsiivanluszuUMEnW 3(3-0-6)
Fluctuations in Physical Systems
& a € a aa - = =
WUFIUNTUATILRTIEdR n1snseiiienluisasivin ngefunnisnseiieau-nsnseany
A Auduiusasued-lastin NMsiefaukuuus ey NSAULUUEN N15NTENBUYDIAY
kidululia wuudaeeds nsEUIuNITINIABT NMSWNIVRIBUNIA N1TNTENDNYDIRMUNYT

Tulalas AuLTanasl
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Basics of statistical analysis, fluctuations in electric circuits, fluctuation-dissipation
theorem, Kramers-Kronig relations, Brownian motion, random walks, density fluctuation in
gases, a reference model, Markov processes, diffusion of particles, thermal fluctuation in a

diode, Fermi acceleration.

897622 anwilutiu 3(3-0-6)

Turbulence

ﬁiimwammmﬂ‘waqu‘ijuﬂ’su ﬁ?,Jﬂ’]i"U’e]\‘Iﬂ’]iLﬂg@‘Uﬁ%@Q%@ﬂl%a amﬁ’amawaﬂlwa
G]'E]L‘ijaﬂ AUNUBDYLADSLAYAUINAINTINTBU aumimwwiaﬁm ﬁiillsmaLLUU?jﬂJGUaQﬂ']WQJ{jUﬂ'Ju
MsduunduUsdl awndy anihazdulagaiede aunsnsinaade mslrausaainam
Fuidou sedutundinuuarauyfgruvedinalulnson flefdulnssaine avduiudassan nunys
s anasurnuds mslualuges nislualuvie veuwnvesty Tassadsanududu

Nature of turbulent flows, equations of fluid motion, continuum fluid properties,
Eulerian and Lagrangian fields, continuity equation, random nature of turbulence,
characterisation of random variables, random fields, probability and averaging, mean-flow
equations, free-shear flows, energy cascade and Kolmogorov hypotheses, structure
functions, two-point correlation, Fourier modes, velocity spectra, channel flow, pipe flow,

boundary layers, turbulent structures.

897631 wadnhilgudunazinaad 3(3-0-6)
Non-Linear Dynamics and Chaos
aun1saeyiussusvaasluszuumla szuvaunsdaszilsssuivsaznsilmnduda
U Sneandusviadnvesssuvaunisdassdssuiu namasiduaiu sedeuisnisaie
52 08UTBNIITUNIU izLﬁ‘&J‘U‘i%mﬁUmuLGTNLaﬂg’m ﬂﬂiguLLﬂdﬂﬁQﬂﬁﬂﬁU NIRNDUAUBILUUENS
vollniaruuuasuetingas @nesnIn miiz‘qLaﬁmmwiﬂﬂm‘iiumuwaLaaEJ '3%581414@‘1/\151%%
miizmaaaimwmamaLaaﬂﬁ@u‘&j miﬁagj%ﬂmamaaﬁﬂumu f\;mwﬂaaﬂiﬂﬂLLasmﬁIﬁ/\Jaﬁ a0
Y9N3 f\;mLLEJﬂaENﬁﬂLLUUIaIuﬂaﬁﬂLLazLﬂaaa
Second-order differential equations in the phase plane, plane autonomous
systems and linearisation, geometrical aspects of plane autonomous systems, periodic
solutions: averaging methods, perturbation methods, singular perturbation methods, forced
oscillations: harmonic and sub-harmonic response, stability, determination of stability by

solution perturbation, Liapunov methods for determining stability of the zero solution,
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existence of periodic solutions, bifurcations and manifolds, Poincaré sequences,

homoclinic bifurcation and chaos.

897632 WQEMIBULNUA 3(3-0-6)
Catastrophe Theory

LY a a a

nsAsuuUasuuTUGsuLasdsundu lsundanaiedi LARARAVATYHR IATNGH
LAENSIUANETANER Asesdnsresdinu meusivhTivaseen efesnmddasiads ngud
UNN15IUNUDIseN anmideinvualiuazsulvlads suadameusRvAdauuy Msvszendly
guvmamansiaznaUAsuma msUssendnisinainer msuszgndliadauuudassdan

Smooth and sudden changes, multidimensional geometry, multidimensional
calculus, critical points and transversality, Zeeman machine, cusp catastrophe, structural
stability, Thom’s classification theorem, determinacy and unfolding, seven catastrophe

geometries, applications in thermodynamics and phase transition, applications in ecology,

applications in social modeling.

897633 N15ANLIYIADILLATNITNAKUUAY 3(3-0-6)
Self-Organization and Pattern Formation
° aa | aaa o &
N3 sEUUNSUNIRIUNTeN RS IAg YALENEBITINLATENNIAT NTULUUANY

'
a1

vosaniia guilasuaniis aunnsigeuld aunisuenuatuiaraunisiewnlay anuliediosniw
‘UEJ\‘]LLOULL@%Q?%Ui%U’]ULﬂé@i&‘ﬁl wmﬁm AHUNANTDY aumimaa—ﬁnaé

Convection, reaction-diffusion  systems, Faraday waves, bifurcation and
symmetries, groups, lattice patterns, superlattices, hidden symmetries, modulation and
envelope equations, instability of stripes and travelling plane waves, spirals, defects, Cross-
Newell equation.
897641 Wandvain13525193 3(3-0-6)

Physics of Traffics

Vli]@ﬁﬂ’]iﬁ]i’]ﬁ]iLLUUﬁ’]ﬂJLWﬁ ALUINI599199 ‘W’]i’]ﬁLW@%LLa%E‘ULLUUﬂ’]i“\]i’]"\]i m{L‘wa
SaisLLazmﬂwaﬁ"q ﬁiillstﬁasU@ﬂﬂ’]iLﬁEJﬂﬂ?WV]’Nﬂ’]S‘-Uﬁ’]ﬂiﬁﬂ?ﬂﬂ@%’m mmagaﬁw?summﬂwa

A5¢91A0VIA UNUIMTBINISIUABUYDINN9RS195 NS IADESE 555UYIRNISIAABUNYBINITITIVS

®)

v

Anln ﬂ’]iﬂ/\liimuﬂLL@%ﬂWiﬂ’J‘UF’]@JﬂW?QiT‘Oﬂ@EJI%LLN‘UJW'1W3'1ﬂ§’]u‘UE]\°lﬂ’]ﬂ%@‘ﬂ@ﬂﬂ?iﬁ]i?%ﬁ 13

=»

UseenAnuIFINIITNATIAS

]

Three-phase traffic theory, traffic variables, parameters and patterns, free flow

and congested traffic, nature of traffic breakdown at bottleneck, infinite number of
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hishway capacities of free flow at bottleneck, role of lane changing in free flow: nature of
moving jam emergence, traffic description and control based on fundamental diagram of

traffic flow, applications in traffic engineering.

897642 WandiATegA1ans 3(3-0-6)
Econophysics

L [

sUBUULATRUINS ngtevitdauazngTofaevessunuuilieauing ngideemuvna-mans

3

a aado

Yoindauazdofiasvouasugeant dedtuseuu fladdunisudn adandndudeddd eulnstlu
FrugHendun1snds nalnn1sndauagn1sA1vig MsAuLULEN nszuiunsalawaainluidnd
M3RY AszUIUMSAlALAERNluAaINIsRLLEY NszuIunsalawmaRnluLuuassnu iy
LLUUQO’]a’eJ\‘iﬂ’]iﬂigﬂ’]EJﬂ’lWﬂﬁﬂﬁbﬂ ﬂ’]iﬁ%’]ﬂLL‘U‘UGS’]a’eNﬂ’ﬁﬂiﬂL‘ﬁﬁ]iW]Nﬂ’ﬁl:‘iuLLﬁ%ﬂﬁﬂ’]ﬁfﬂ%L%ﬂﬁﬁﬁ
Differential form, first and second laws of differential forms, thermodynamical first
law of economics, thermodynamical second law of economics, system function,
production function, basic statistics, entropy as a production function, mechanism of
production and trade, random walk, stochastic process in financial physics, financial
market and model of turbulence, model of wealth distribution, modeling financial

fluctuation with statistical mechanics.

897643 aAndiay Nanddsauuaznisioss 3(3-0-6)
Ecological Physics, Sociophysics and Communications
foruveadinluBaianddinm esdusznouunamdsnuludng funu nduaudu

Sumsizemedeny Sslugusiidunguuestaian guvnamanivesineimanidan wainveags

P NNIAUUUTIADEINITRRANITBLIRANITENE anmdudeuluedetdnueeulat
Ecophysical definition of life, energy source element of society, agents, groups,

classes, interactions, states as collectives of individuals, thermodynamics of social science,

crowd dynamics, modeling of communication with concept of physics, complexity in social

network.

897654 Wandvasausn 3(3-0-6)
Physics of Black Holes

N159UAITDLINGIUNEI YRuAIEN9TaR Aadaineead N1seUflagUTAIINANAY

WUUALINATNTINAY UNunmAsinas-inulsa efulales veuiimnnisal vauaiiiusey veuin
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1A% iguaMLU Mo ungiiniua HaRagveRAeTs NTEUIUMTINULTE NTEUINTTUUlALISEUN
YIUTNWYIUTEY Naweaen USHumlauns ngnenaransvamauni n1suksdsedin
Gravitational collapse, Schwarzschild black holes, Killing vectors, a free collapse
of spherically-symmetric pressure, Carter-Penrose diagrams, asymtopia, event horizon,
charged black holes, Cauchy horizons, rotating black holes, uniqueness theorem, the Kerr
solution, the Penrose process, covariant formulation of charged integral, ADM energy,

Komar integrals, the laws of black hole mechanics, Hawking radiation.

897655 Waw)ANAIYNEUUUANATT-INULLDS 3(3-0-6)
Scalar-Tensor Theories of Gravitation

f a avY

AMIAYDIAUINANANT NANNITAUYALUUBU WUUTIABIMUTUA-ANARULUY MILUad
ANLUY  WUUSIA0LUSUd-AnAfumAfidnsnaiven wuudiassaesanat’s nsldulsiuresana
Auanouidulureuuny-Indalau msgmuiuaams nmsudsmunatvesrasilasiainsazidon
nqufananiinuesiialy

Origin of scalar field, weak equivalence principle, prototype Brans-Dicke model,
conformal transformation, Brans-Dicke model with cosmological constant, two-scalar

model, scale invariance, dilaton as Nambu-Goldstone boson, coupling to matter, temporal

variation of fine structure constant, generalited scalar theories.

897656 WAIUAAKALAMUITUAIUUVEIEAIY 3(3-0-6)

Dark Energy and Modifications of Gravity

wangIuNIMIFLANiemaNuila AAdnTaInet nmIuFusaruasden uastym

1ABUTAWI NENMITRLBEINGT LUUTIAIATUNARLS WUUTIABUA-LRATUS wWUUTIaeY
wiuseu wuueeInaNuilngAIv LuuTaeseiliidey nalrasUTuins izlengulusuian
ANUTEINANLUU 10WD15 NYURANAITANULDS LUUTIADINAINULALUUNIE-UDULUT ALY
WUUT180I086 NMSARURASEIEaUNAY NTUNIUTITNTINEINGT IINNIULR

Observational evidence of dark energy, cosmological constant, fine-tunning and
coincident problem, anthropic principle, quintessence, k-essence, phantoms, coupled dark
energy, chameleons, scaling solution, future singularities, fIR) gravity, scalar-tensor theories,
Gauss-Bonnet dark energy models, braneworlds, void models, backreactions, dark energy

cosmological perturbations.
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897663 ANMENNINTEINBIMAZANUITIEIEINDA 3(3-0-6)

Supersymmetry and Supergravity

fgadnauuinseinduaziafinan ansiadeuauineinislada ansadouauiy
aunnsenndaladaiuedialadld nyludunudmivlaadaiimansnds Maidvauuinseands
wathonl Madeanunsendmand nquiinauuuliiduendideuiduaunnseinds nouisian
Insinauinnseinds anuliudrsendsiigauiuaas uuudiassaa-gilu nalndndeinduay
10aY83N513RU NMsmuLLLeunadlu nquiunsudgilididunuiliiudseinds

Supersymmetric  algebra and multiplets, chiral superfield Lagrangian,
renormalisable supersymmetric chiral field Lagrangians, Feynman rules for chiral
supermultiplets, F-term supersymmetry breaking, D-term supersymmetry breaking,
supersymmetric non-abelian gauge theories, supersymmetric electroweak theory,
supergravity coupling to matter, Wess-Zumino model, super-Higgs mechanism and gravitino

mass, gaugino condensate, supergravity grand unified theory.

897664 QBN 3(3-0-6)
String Theory

Afgonnmanis duimsamiiaviaziigani udmanlniinlufifsng 9 anddlal
duiivsnm suMAgedNTnsnm anssduivsnmeanadn Waduwiny lnlauazlnasinen nszud
A4aT nawasvesaunIsnisedeuiivesanswuudawazuuule fundeninenduefinaiousy
an3 U UUUaLazLUUTAFURNSATNAIBUAY dn3sduivnsnInnTIsnas nsaeulndlaiisouriuas
NFUEN A-INMEVRERTILULTA

The road to string unification, special relativity and higher dimensions,
electromagnetism in various dimensions, the nonrelativistic strings, the relativistic point
particle, the classical relativistic string, the Nambu-Goto and Polyakov action, world-sheet
currents, solutions of the open and closed string equations of motion, the quantum

harmonic oscillator, the relativistic quantum open and closed string, the light-cone

relativistic string, covariant and light-cone quantization, T-duality of closed string.

897665 loanouLasdUALAUADY 3(3-0-6)
Solitons and Instantons
Toanouuuulivenelad aun1siand nsdivallvesaunisadd lednouwuunenelad
aunisneineugulel lednsuiuuasgd aunisusennvlsfasesiuulii@adu nssuiunisadu

sounataaslednau WAnTIN N1skUain1snseldwniy lednaulunguauiualoudy Judiu
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mﬂﬁwmaﬂiaaﬁmmuﬁﬁﬁ LimENTAIRE NMsesuLarduduAunoY Neneladuasnisulanng
duaknunouLeladuazniUy Iy

Non-topological soliton, KdV equation, generality of KdV equation, topological
soliton, sine-Gordon equation, envelope soliton: non-linear Schrédinger-type equation,
linearlisation around soliton solution, collective coordinates, inverse-scattering transform,
solitons in quantum field theory, Z, kink, monopoles, tunneling and instantons, topology

of gauge transformation, Yang-Mills instantons and U(1).

897666 N WAFUNLINEAA 3(3-0-6)

Statistical Field Theory

vymumudsuedemnglunenamansideedd  nssviunswdsunla  flddu
anduitus wuudiaosleds svuuviledii wvidnddedng wuudaemmenyi Usingnsafingiveenis
Wasuma  Tassaamluvesununfivg  ngaivd voufuauan-Audén  vguiauuvds
auAsuNsUTunng auaudAingivesleddliealuniledid nszuaunswasuaea nsUTued
Talawdu fiituuisunaenguiany wwusaeandfou manszatenissuniu

Review of definitions, notations and statistical mechanics, phase transitions,
correlation function, Ising  model, one-dimensional system, transfer matrix, Potts model,
phenomenology of phase transitions, general structure of phase diagrams, Gibb phase rule,
Landau-Ginsburg theory, mean field theory, scaling hypothesis, critical properties of the
one-dimensional Ising model, blocking transformation, renormalisation group, partition

function and field theory, the Gaussian model, the perturbation expansion.

897667 WNOWaUINADUANUHUTN] 3(3-0-6)

Modern Quantum Field Theory

Whunqud] nsussend wasmauusulsifieseunqu aualiudugs nqufaus
Usgvana fiwadiauanisuazguilesiianis U‘%Qﬁmm@'waﬂamuzagmﬂLLazﬁaaLwaﬂ%mm‘éq
pdnmIsnaiamouiy  ueawAgnn1siUAuan UL NAYYINAGIYANINIALAHNALRALYD MY Y]]
auny fusznouwadvl- ndou 3A9 nsidoudealulayinnadn anududouvemguinanuy
orfidsunaruuuliondideu nauivesmssuesialawdu msfigaivesnruiiunddndisusiule
9 anﬂsimﬁwé’muqq anﬂﬁuﬁiwzmagu 7 FBseensauazaamlunsmiu asiannd
druanlunstuinuesauneInds Msukve ARt anse guiedaniiuandniudmad

PAITUAT LNUNVDIAIDUAUNTIIR
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Emphasis on theory, applications and modern developments including: higher
spin  fields, field theory anomalies, Poincaré/super-Poincaré algebras, particle-
states/supermultiplets superspace, the quantum dynamical principle, vacuum-to-vacuum
transition amplitudes and solution of field theory, generalized Faddeev-Popov factors, CPT,
spin & statistics connection, intricacies of abelian and non-abelian gauge theories, the
theory of renormalisation, proof of finiteness to any order, high-energy/short distance
behavior, fixed points methods and asymptotic freedom, recent developments on the
generation of superfields, supersymmetric extensions, strings, superstrings and low energy

effective actions, aspects of quantum gravity.

897673 Yedneafinlulasianiumds 3(3-0-6)

Cosmic Microwave Background Radiation

AauURgaiRvesEkuUdy  anduanduiug  awWnesumas  vgufunuesingn
AMNLUTUTIUYBIINTIE nssunuwuuinibeu aunsvesluaduiuil 1iadu nsuUang ng
liuuUsfanng aunnsmssuniu aunsunsiu fleitudieleu msdudsmumans aunisgiad ns
mihdad doflnavesidnoafinlulasniunds nsnsznensinay Usingnisaiued-gad 3le
sofluedu msdwmesvesalnad anafufdmednarlswdulusdneainlulnsnnlitungs

Statistical properties of random field, correlation functions, power spectra, ergodic
theorem, cosmic variance, Newtonian perturbation, Boltzmann’s equations, Jean mass,
gauge transformation, gauge invariance, perturbation equations, the Bardeen equation,
transfer function, acoustic oscillation, Liouville equation, Silk damping, CMB multipoles,
spherical expansion, Sachs-Wolfe effect, reionisation, Stokes’ parameters, power spectrum

of CMB polarization.

897674 INTINAINYINIDUAYN 3(3-0-6)

Quantum Cosmology

unuuzddvdnnaineineusy  Asnsuedalnidevluduivsamiill  Jamen
YoulmLUUAaNaaN NMsUTiudnATlunmiliutsmeudy weslooudslialiunie sUuvuusia
Tniloudmiualiudiseinds wewndgameudu  nsnszeiseanadn  fuUsuevinasly
duimsnmiluarlusaliudasends mousugy

Introduction to quantum cosmology, Hamiltonian treatment of general relativity,

classical boundary-value problem, path-integral in quantum gravity, spin 1/2 fermions,
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Hamiltonian formulation of supergravity, quantum amplitude, semi-classical expansion,

Ashtekar variables in general relativity and in supergravity, quantum loop.

897676 nszUAUNINSHANAAIAENS 3(3-0-6)
Astrophysical Processes
NITUIUNIINTLIMUUABUNAY NISUKTIEVRITNGAT NISUATIRIULARTRUTIAI
Sou  msuHSsELuUTUlATTeu  msudssEnsnavaluveslalasiauszpen ANELTUSNNS
N3¥918 MIVHULUUINTUAS MTuAnd vesnduadinu-savh wudaruiliiunag
Compton scattering process, black body radiation, thermal bremsstrahlung
radiation, synchrotron radiation, hydrogen spin-flip radiation, dispersion relation, Faraday’s

rotation, Lyman-alpha breaking, gravitational lensing.

897691 ANEUNWUS 1 WuU 2.1 6 wulEAA

Dissertation |, Type 2.1 6 credits
FautenansAuAnTIVBandeIfUIne1inus (Concept Paper)  wazdnvimanis

Fupszionans waseAdefiAedes
Develop concept paper and prepare the summary of literature and related

research synthesis.

897692 ANIUNWUS 2 wuU 2.1 6 wulEAA
Dissertation Il, Type 2.1 6 credits
muunUsziiuland/Mdeinginug wisulasssaddeatusn leessyile

Fneninug auddny Jam wasfluwesnside Togusvasn LazduneunsiiunTIve
Preparation of a research proposal draft including a research topic, significance

of the problem, research objectives, and research procedures.

897693 ANUNWUS 3 WUU 2.1 6 wulEAn
Dissertation lll, Type 2.1 6 credits

lasesenuideaduanysallagiinssyyesdusenouvesnsidelagasidun
A complete research proposal comprising details of research components.

897694 ANIUNWUS 4 WUy 2.1 6 wiawhnn
Dissertation IV, Type 2.1 6 credits
Fnsiveidosdu ndeutadmimenunu i

Conducting preliminary research study and preparing a progress report.
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897695 ANYIUNWUS 5 wuv 2.1 6 wawnn
Dissertation V, Type 2.1 6 credits
sonuuUkazalunmsveass  Iiukazdnszideyanisive niouviedainneny

AUATIVTN TIUTIUHANITIVE UazTALnIaLIN1TNUS
Designing and conducting experiments, collecting and analyzing data preparing a

progress report and summarizing research data and preparing a dissertation

897696 ANYIUNUS 6 WU 2.1 6 wiqenn
Dissertation VI, Type 2.1 6 credits

[ [

Javirguiauinerdnusiadaauysal sausunanuindudiuniaremasuly

a a

Inerfinusdedldunisneu uliafiu vieogludunounisfinnsadledfuilusansivins
spRUATIAMENIININAUNTes shunsasulesiAnerdnus uazdnvihguiauatuasysal
dedaudininendy

A complete and revised dissertation, all the articles which are part of the
dissertation must be accepted by a refereed journal or in the process of submission,

passing the thesis defense and delivering complete dissertations to the graduate school.

897697  duuun 1 1(0-3-1)
Seminar |
munukazeAuTedilymuavanufavi s uidndngul msthauenthduseuly
Weideiimandufiadlanuiuusiinveteransdivinm
Review and discussion of problems and progress in theoretical physics,

presentation on contemporary active research topics under supervision.

897698  duUUI 2 1(0-3-1)
Seminar Il
A1SANYILALDAUTIEIITDIVLLTIAN NISUNEUBNTNTUSEULUSDINLERN8YINN1TAUAINITY
A a o ‘:l' Ql' ¥ o o o":l' =2
139UV NLNYIVDINLALULUIVDID115INUTAWN
Study and discussion on a profound research topic, presentation on the research

topic that the student is conducting or interesting research journals under supervision.
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897699 duuun 3 1(0-3-1)
Seminar lll
FeuLaziLEweAURUTTYe st ouI STt Anvmdssudunsauainneld
ﬂ’]i@JLLammaflmﬁéﬁﬂ?ﬂm

Progress report and presentation on the research project under supervision.
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3.2.1 9191F8HIUN

Y

ﬂ%auwé'ngm/ Program Coordinator

32 Yo AwnU9 LLameqeﬁmaqmmsé/ Names and Qualifications of Lecturers

N1ITNIIADU

(AU vU./dUn9A)

AR dn3anisfingnain e o Teaching Load
g r R W - . GRISE
9 o - dna N9IBINS ARIAINITANEN UL RRRINY) Uszine - (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country AN dlola
Position Degree Year tagiu wé’nqmﬁ
Current After
revision
1 | wehingns 2Auns HYI8ANENT1A75E U3n. #and JHAINT ng 2554 6 6
Pitayuth Wongjun Assistant (Ph.D.) (Physics) UNINYRY Thailand 2011
Professor (Chulalongkomn
University)
M. Wand WAl ey 2549
(M.SC.) (Physics) unTInenge Thailand 2006
(Chulalongkorn
University)
M. Wand IH1AINT ne 2546
(B.Sc.) (Physics) URTINGAY Thailand 2003

)Chulalongkorn
University)
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N1ITNIIADU

(AU vU./dUn9A)

AL du3anisfingnain e o Teaching Load
2 < R o A - . UN&L3
1 ¥o - dna MEIVING - | AIAINTITANE 197191 da1uu Useine B (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country AN dloda
Position Degree Year fagtu | wéngosil
Current After
revision
2 | wedinn dunian HYI8ANENT1A75E D.Phil. Astrophysics University of Oxford United 2554 8 8
Teeraparb Chantavat Assistant Kingdom 2011
Professor M.Phys. Physics University of Oxford United 2549
(First Class Kingdom 2006
Hons.)
3 | Mr. Nandan Roy 919158 Ph.D. Physical Sciences Indian Institute of India 2558 1 1
Lecturer Science Education 2015
and Research
Kolkata
M.Sc. Physics Vidyasagar university India 2551
(First Class 2008
Hons.)
B.Sc. Physics Vidyasagar university India 2549
(First Class 2006

Hons.)
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3.2.2 919158523 MANGAS/ Program Committee

N1ITN1IFU

(31U VU/FUAA)

AU du3ansAnenain o o Teaching Load
; ; UnanLsa
7 %o - dna MEWINT  |AdinIsAnEN #1913 dadu Useine ; (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country A dloda
Position Degree Year Uaglu Mé’ﬂqmﬁ
Current After
revision
1 [weysund Miade 3O9ANENTI1TE Ph.D. Cosmology University of United 2546 6 6
Burin Gumjudpai Associate Portsmouth Kingdom 2003
Professor M.Sc. Physics University of Sussex United 2542
Kingdom 1999
WU Wand UMINYIRY ng 2539
(B.S.) (Physics) el (Thailand) 1996
(Chiang Mai

University)
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N1ITN1IFU

(31U VU/FUAA)

AU du3ansAnenain o o Teaching Load
; ; UNdsa
7 %o - dna MWINT  |AdinIsANEN #1913 dadu Useine ; (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country A dlodn
Position Degree vear ‘U%ﬁ!ﬁu wé’nqm‘ﬁ
Current After
revision
2 | weanass auslaun HY8AANT1A75E M. Wand wImgdemnalulad e 2551 3 3
Seckson Sukhasena Assistant (Ph.D.) (Physics) q7u13 (Thailand) 2008
Professor (Suranaree
University of
Technology)
M. Wand unInedemalulad ne 2543
(M.Sc.) (Physics) qIun3 (Thailand) 2000
(Suranaree
University of
Technology)
MU Wand UMINYIAUULIFT ne 2540
(B.Sc) (Physics) (Naresuan (Thailand) 1997

University)
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N1ITN1IFU

(31U VU/FUAA)

AU du3ansAnenain o o Teaching Load
; ; UNdsa
7 %o - dna MWINT  |AdinIsANEN #1913 dadu Useine ; (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country A dlodn
Position Degree vear ‘U%ﬁ!ﬁu wé’nqm‘ﬁ
Current After
revision
3 | WWANAT ALY SOAMENSI1158 Dr.rer.Nat,, Theoretical Physics University of Germany 2549 3 3
Khamphee Karwan Associate Heidelberg 2006
Professor Wl Wand AINTA e 2544
(M.Sc.) (Physics) UAINYEE (Thailand) 2001
(Chulalongkomn
University)
M. and AT ng 2541
(B.Sc.) (Physics) UNINYRY (Thailand) 1998

(Chulalongkom
University)
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N1ITN1IFU

(31U VU/FUAA)

AU gusanisAneain o o Teaching Load
J o - - - . UNdsa
7 U9 — aqa N193YIN1T Qm’gwmsﬁnm 191791 gauu UYsend n']iﬁmg}'] (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country dlodn
Position Degree vear ‘U%ﬁ!ﬁu wé’nqm‘ﬁ
Current After
revision
4* | wgsInIw dunianl HYEAEANT1A75E D.Phil. Astrophysics University of Oxford United 2554 8 8
Teeraparb Chantavat Assistant Kingdom 2011
Professor M.Phys. Physics University of Oxford United 2549
(First Class Kingdom 2006
Hons.)
5% | WgiNgns WATUNS HYI8AANT1A75E Ui, Wand Aol ny 2554 6 6
Pitayuth Wongjun Assistant (Ph.D.) (Physics) UANINYAY (Thailand) 2011
Professor (Chulalongkorn
University)
ma. Wand Aol ng 2549
(M.Sc.) (Physics) UAINEEE (Thailand) 2006
(Chulalongkorn
University)
WU Wand aINTel ne 2546
(B.Sc.) (Physics) UAINEGE (Thailand) 2006

(Chulalongkomn
University)
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N1ITN1IFU

(31U VU/FUAA)

AU du3ansAnenain o o Teaching Load
; ; UNdsa
7 %o - dna MWINT  |AdinIsANEN #1913 dadu Useine ; (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country A dlodn
Position Degree vear ﬂ%qﬁﬂ wﬁhqmiﬁ
Current After
revision
6 | Wiy lvrnedasey HY8AANT1A75E Ph.D. Mathematical University of United 2557 9 9
Pichet Vanichchapongjaroen Assistant Sciences Durham Kingdom 2014
Professor M.Sci. Mathematics and University of United 2553
(First Class Physics within the Durham Kingdom 2010
Hons.) Natural Sciences
7 | Mr. Kumar Abhinav 219756 Ph.D Physical Sciences [ISER Kolkata India 2558 1 1
Lecturer 2015
M.Sc. Physics Dibrugarh University India 2548
(First Class 2005
Hons.)
B.Sc. Physics Dibrugarh University India 2546
(First Class 2003

Hons.)
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N1ITN1IFU

(31U VU/FUAA)

AU du3ansAnenain o o Teaching Load
; ; UNdsa
7 %o - dna MWINT  |AdinIsANEN #1913 dadu Useine ; (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country A dlodn
Position Degree vear ‘U%ﬁ!ﬁu wé’nqm‘ﬁ
Current After
revision
8* | Dr. Nandan Roy 919158 Ph.D. Physical Sciences Indian Institute of India 2558 1 1
Lecturer Science Education 2015
and Research
Kolkata
M.Sc. Physics Vidyasagar university India 2551
(First Class 2008
Hons.)
B.Sc. Physics Vidyasagar university India 2549
(First Class 2006

Hons.)
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3.2.3 819158NLAY/ Guest Lecturers

=b.

¥o-uuana AUNUINEIVING

A
9 9

Mr. Shinji Tsujikawa

599F1ANTIATY

Ph.D. (Physics) Waseda University, Japan
M.S. (Physics) Waseda University, Japan
B.Sc. (Mathematics), University of Tokyo, Japan

WIBPIYIDIGNT  Funsuen

HYILMans19158

w.a. (W@nd) ansaluvning de
.. ({ENd) Pnansaluminendy

mu. @dnd) uvInedevounny

WNARTY TURELAY

HYIeMans1915d

D.Sc. (Physics), University of Toronto
M.Sc. (Theoretical Physics), University of Essex

W.UMENd) Heshteusuiuans PansaimInendy

Mr. Antonio De Felice

HYIeMans1915d

Ph.D. (Physics), Syracuse University, USA.
Diploma in Piano, Institute Mascagni, Italy.

Laurea in Physics, University of Pisa, Italy.

YNFNINTH WAUAILNH

813158

Ph.D. (Applied Mathematics and Theoretical Physics),
University of Cambridge, UK.

Cert. of Advanced Studies (Mathematics), University of
Cambridge, UK.

B.Sc. (Physics with Theoretical Physics), First Class

Hons., University of Manchester, U.K.
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Section 5.Criteria for Student Evaluation

1. nszleunsenaninae lunisiissiuasuuy

TdszuudnusainuduazAdnuInlunisintasUsediunanisaneluknaz s1e3vn

Tnguusnisiuadnusansuiuidu 3 nqu fie snusaidulundaadiuiy Snusainudunlidl

(%
[V Y

ANAIRUTY  wardnwsasutungluinisuseiiuna

(%
LYY [y [

1.1 onwsarsudundeanaudu Tininus fedl

[ i
o v v o

INUIANUTU AN ANERUTU
A ey (excellent) 4.00
B+ AN (very good) 3.50
B A (good) 3.00
C+ Anald (fairly good) 2.50
C wold (fair) 2.00
D+ 99U (poor) 1.50
D 20UNN (very poor) 1.00
F AN (failed) 0.00

[V
Y o v o 4

1.2 onwsasudunludaaiaudiu Tidinus aadl

INYIANNUTU ANNANE
S Huiinela (satisfactory)
U Tifudinela (unsatisfactory)
W N130DUIIYIV (withdrawn)

(%
YY)

1.3 dnwsanudungalufinnsusediuna Tinviua sadl

INYIAAUTY AUYUNY
| nyinnadaliauysal (incomplete)
P nsseunsaeudtlidugn (in progress)

2
=) a C% 4

TusredTanu fanazdeslamdisutuluninit C vse S aviulzhosametdou-

BYUIIBN
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wiosullaveusdnlandunisiseunisaeu MsUssliuranuUszRuInTgIUNaNTSISouSUeY
= 5 dl o 1 Y a
eIvnungnimualily uee. 2 uay uAe. 3 BE1LYIA3
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% d‘ £% U a a
LLazUizmu‘waﬂqmLWEﬂfﬂjﬂigﬂaUﬂﬂiﬂiwqwmumiLiaumiaauiﬂmm
2.2 MImudeuInAsTIURaMIseuiawInddad s amsfneinmsdsslusesieluil
221  @15190Mensallaanuraal e iamﬁqm’mﬁmLﬁumaqﬂ’ms‘ﬁmﬁﬁﬁiawé’ﬂqm
mM3dan1sseunsaeu neussdivanUadiaudassunaunsfnylunuresseeeialunsmauii
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a A a ] 44' A o ) A a v Y] a v a
A1UNIVINLIYU FIUNIAIUIDUE V]ﬂ']ﬁu@Iu%aﬂq@iV]LﬂEJ'JGUENﬂUﬂ’]iﬂigﬂauaq?ﬁWﬂ@Q‘Um‘ﬂ@

Y
Yaa =

Hunadalendliauedefaiulunisusuusmananslingd

3. INAIINIENFAINITANYINANANGAT

3.1 figegIaINsANYIRINAIVIUA

3.2 amudouFounsunuiindngnsimue

3.3 @UKIUAININIWSINGUANNUTENAYBIUNINE Y

3.4 Anviseivasuiumuiitmusludngnsuasdeulvvesaiviiy 4

3.5 fuamsdnwldeseiuiuazamads lisnt 3.00

3.6 @eUNIUNNTERUIAANALUR (Qualifying Examination)

3.7 @ueImnentinug uazasuniunsaeulnan

3.8 waauAng1inud viedrundweawanuingrinusazdosldduniseoniuls
AfsilusanTivimssziuuuni Tnedoseglugiudeya SCOPUS wie IS 4ii]
Impact Factor Jananalsitiosnin 0.5 fiflaugnssunisnisuensundunses (Peer

a 3

Review) Naun1sanun waztduinesusuluaividsitu snuiuegatioy 11594
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o

wazdeainaudn 1 unanundudrunisveananuluinednusnazdoel

aa

wangIuluNSAIUNSARRLN (Submitted) TuansansivInTsseRuuIwgA A%
Impact Factor Jananalsitiosnin 0.5 fiflaugnssunisniguensiundunses (Peer
Review) lngunauiufiaesiazdosfoiduduniwosinerinusliiaglésy
msffuilunendmselifny

a

3.9 fanseadinmsdnauenanulunussyuseAiund visowund nelugisnanm,
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Section 6. Faculty Development

1. NSLASPUNITANNSUDI58 lnal

1.1. andngmsmssvsudmiuenasdlvl dseradatulussiuamineds vionms

1.2. venasdlnidunanisainisaeuves@nsdiiluszaunisal

1.3, §nszuunusi/ssuuiiiaes (Mentoring system) wAe19158 %1

1.4. dnwseugiieanansduazienasitisrtesiumsufornulreransdlas

1.5. dauguimaenansdlv (Fos unum wihil mnusuRnveu TeaziBuandngns way M3

[

IAMIUTEUIa18797 (Course syllabus)

2. nMswaAMuiuaziinueliunannanse

2.1 MsiAUInEzNI5IAN1SEEUNTEeY N1TInLazUsEIliuNE
211 devsudaUfiRmaieafuguiuunsianisiiounisaeu 3nsaeu
nagnslunsaeu wazsmyinuaznsussiiunaluseiv
212  atvayulifaeusmduuundaivinmslusiunisiiounisaou Wewanidsusinuy
AwARTuUgaeuB TS ofELNaynS
2.2 ASRAUIIWINITHAZIYITNAWBY 9
221  advayulifaewhaidendulsslovineyuwu/Ussme
2.2.2  Wwunligaeulaf@nw)/Ad15iueusy wasdlauaranuivIn1s/Ady
223 Wiaeuldusulunsdnvimangns Uuuseedn vsetmumangasinl
225  atvayulidaoululiuinsmdvinisiinsaiunnudesnisvemainnssnuuay
daau e lanansniszaumsalinimuinisSeunisaou
226 DalemavdedasulszanalvifiaeutemaGeulle WeauinisSeumsaou
ssswsesazmnlufunsdamgunsaiuAonislu vesfiRnslv
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3. Ugdn
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uanaNtiy Iends uazaminendedalviinsuguinadanlnnnianisinuiiinisfudniae
Tl ilelfdndinnaudlalussuunaFsunsaeuvewmineds lnsanizsedududsindnu
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e
3.3 Mslimusnwdnuivns wazdue widide
3.3.1 ‘Uizmuwé’ﬂQmé’angﬂ’awﬁﬂﬁiumﬂﬁﬁw?ﬂmﬁ'ﬂwwéﬁu%wmi LagFudue
wAildEn
3.3.2 1n15AUANNITALANITIAAIUSAYIINE TN US H1uuuIAITNISANY
Imaﬁ%ﬁumimu%gumwmﬂ flaensuiuvesTndininends Faimualitinisinnunisinduay
Inendnusvesifndausiunianising wagiinsnenuasUanmItLiun UL UM
1Hrinue191587UTnm wazauuinisivins defunsuluiivssguangnssunsuimsinende
3.3.3 8191584 5uRnveulusieivivusinglu uae.3 simididasin uazdnds
seazidon une.3 Adousuiunisaeuesaton nileduand LLaz%’UﬁmaUﬁﬁm’Lumﬁmﬁ?u6’]
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7. AUsTINaN15ALUUIU (Key Performance Indicators)

7.1 fiaus¥udn ( Core KPIs )

nsUsEiuANAINMANgATIarN13IANITNISIEUNSAUNas I i udindannweg atay

AUINATFIUNANTSITEUIAIT LA Laeiiiusdnan1saniiunu sl / The curriculum quality

assurance and the instruction and learning management are conducted in order to ensure

that the graduates are qualified according to the specified standard learning outcomes,

with the following core key performance indicators:

b

AUTNANISANTUIU

i1

Wi 2

Wi 3

Wi a

2562

2563

2564

2565

919158 UseImdnansegatiosTouas 80 Haiusiulunsuseyuiite
TNUNY FANT LAENUNIUNIANTLUVANGRAT /
At least 80 percent of programme committee involve in a

meeting for planning and revision of the programme

X

X

X

fiswazBuavesvangns muLUU uAe.2 fidenndesiunsey
UIRTFIUALATEAUANANYIUIYF YT0 UINTTIUAMIAIAVY/
a3 (i) /

The programme has the details of the curriculum in

the TQF2 format in relevance to the Thai Qualifications

Framework or the qualification standards of

the programme/ the major (if any)

H579az10unU895 3% LAz 1UazldunUsUTEaUNTAINIAEUNL
(673) MULUU 1AD.3 WAz UAB.4 pEtesnaunIsUadauluLAaY
AMANSANYATUNNSIEINT /

The programme has the course specifications and field
experience specifications (if any) is completed according to the

TQF3 and TQF4 formats prior to the beginning of all courses

IAYNF1PNUNANTITANTUNITVITIHIVY UaZIIPNUNANITANTEUNT
Y09USEEUNITAINIAGUIN (015) MLV NAB.5 Lay UAB.6 nely
30 Tu wﬁaéqummwﬁmmﬁL%aauiﬁmunﬂsw"}m /

Course reports and field experience reports (if any) are

produced according to the formats of TQF5 and TQF6 within

30 days after the end of the semester
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b

AUTNANISANIUIU

i1

7 2

I 3

Wit a

2562

2563

2564

2565

IRVISI8NUNANNTANTUNTVRIUANERT ANULUY UAD.T nelu
60 Su vdaAuTnsing /

The report of the curriculum operation results must be done
according to the format of TQF7 within 60 days after the end

of the academic year

INsMuAeUNadUVIEVRIHANMIUNINIFIUNANITIIEUS NInmualy

Y

a

1A9.3 Way uAe.4 (013) egstesdosay 25 vosnedvlaaouly
usiazUn13@nw /

Verification of student’s achievement (by the program
committee) according to the standards of learning outcomes
specified in TQF3 and TQF4 (if any) is completed for at least 25

percent of the courses offered in each academic year

AN siaL/USUUTINSINNISSEUNNSERU NAENSNITaRY 138
miﬂimﬁumamiﬁaui ﬁ]ﬂﬂNﬁﬂWiUi%LﬁUﬂﬁiﬁ’]LﬁUQﬂuﬁiﬂﬁlﬁqu
1Pe.7 Vuda /

The learning and teaching management, teaching strategies or
evaluation of learning outcome must be improved referring to

the operation evaluation reported in TQF7 of the previous year

913158ln (3) neu lasunsugulimeansediwuginnuns
IANITIIUNITADU /

Every new lecturer (if any) has to participate in an orientation
or receive adequate information on managing the learning and

teaching

[

919158U523NAUIATUNITRNRILINITIVING Uag/M30391TN
pgtosUasnilenss /
Every full time lecturer attends academic and/or professional

development training at least once a year

10

Funuyeansatuayunsssunisaeu (13 lasumsiauinns uag/vie
Fdin lidesnindevay 50 fel /
At least 50 percent of the supporting staffs (if any) attend academic

and/or professional development training each year
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i1 | V2 | Vi3 | Via

¥
o/ A o

i AUIINANITANLUIIY 2562 | 2563 | 2564 | 2565
11 | sgivanuiielavesiidndanvine/Saudinlvindsonanmudngns x
waglidfesndn 3.5 9nAzuuiL 5.0 / The average level of
satisfaction towards the program quality of final year students or
of new graduates is at least 3.5 out of 5.0
12 | sgdumnuienelaveslitndiniivotadinlm wavlidesnin 3.5

INAZWUULAN 5.0 /
The employers’ satisfaction towards new graduates is of the

average level of at least 3.5 out of 5.0

AN FUTEIUNANSANLTUIUNNTTUTOIUALINE LW UANGAS

wnagin1suszfiunanisandunis Wuldaiuitinualunseuuinsgiunaqd

9 9

(% =

U = | a .Y d' 1 a
FEAUYAUANWILIYIA (TQF : HEd) waﬂgmmlmmmgmmmﬂia‘ummg’m@mqwimqumm
WF (TQF : HEd) fesiinadniiunisussailnmnediuaddefu (U 1-5) uaziiuadin 6-12
gfpsaLiiunsiiussanudmingegossosas 80 vaefUwluTNUEliu Nan1sUsEEug
o a 1 I3 Y] - Y} P Yo ] Y a :4'
anliunisszdendulynundninaeiildeiioiy 2 U 3eaglasusevimdngnsiiuinsgiuiiie
weunssialy wazavdesiunisussliulieglussduanundninadiilaaonly wen1simuinmnin
U a 1 1 -dl
U908 19ADLUBY /

To have the curriculum standardized for public relations, the operation
evalvation must follow Thai Qualifications Framework for Higher Education (TQF: HEd)
with qualification of core indicators 1 to 5 and at least 80% accomplishment of core

indicators 6 to 12 in every year of evaluation.The overall quality assurance of the

curriculum must be maintained at level of “fair” to grantee the quality of the graduates.
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7.2 faUs¥UDINaNaNs/a191391 ( Expected Learning Outcomes )

Y 1

AIUTYVRIMENgNS/a1u13 i mualy 1A8.2 aggnaruAudIUdiiussalmune lng
ABY/YMANGAS/EU1 /
Programme’s indicators as specified in TQF2 are to be upheld and monitored by

the responsible faculty/ department/ academic field.

aau/ AUIBNANSANTUUVRVANEAT/ Andnune/
No Programme’s Key Performance Indicator Target values

SpsarvesinuIulaninisunausnisIseluduluIUsEININe1as

(punsuduNWIYIING) pgeo 2 ATY S¥NINNTANYY/
1 100%
The percentage of number of students giving at least two

talks in institute’s seminar (Tah Poe seminar) during the study
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7.3 ARUTIUSEAUNNINEAE

AuslusgAuinIne1de azauanlaen15eenUsene 11nsn1s AU fany Usediu

Ausliussaidmng lnsunninese

<.

Y1 V2| W3 | Va

AAUBNANITANAUNUTUTZAUNIN NG Y 2562 | 2563 | 2564 | 2565

FeuazvaIEIvIANEE VN NUaae U INeINTIINNIATINA
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Basics of space RN, mappings, real analysis,

group theory and linear algebra,

differentiable manifolds, curves, functions on

a manifold, basis vector fields, fiber bundles,

integral curves, differentiation of a vector

field, one-forms, tensor fields, tensor
operations, metric tensor fields, Lie
derivatives, submanifolds, Killing vector
fields, Lie algebras and Lie groups,
differential forms, definition of volume, fields
of forms, metric volume element, calculus of
forms, exterior derivatives, applications to

physics.
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differentiable manifolds, curves, functions on

a manifold, basis vector fields, fiber bundles,

integral curves, differentiation of a vector

field, one-forms, tensor fields, tensor
operations, metric tensor fields, Lie
derivatives, submanifolds, Killing vector
fields, Lie algebras and Lie groups,
differential forms, definition of volume, fields
of forms, metric volume element, calculus of
forms, exterior derivatives, applications to

physics.
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Origin of scalar field, weak equivalence
principle, prototype Brans-Dicke model,
conformal transformation, Brans-Dicke model
with cosmological constant, Jordan frame
and Einstein frame, dark energy,
quintessence, two-scalar model, scale
invariance, dilaton as Nambu-Goldstone
boson, coupling to matter, temporal

variation of fine structure constant.
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Origin of scalar field, weak equivalence
principle, prototype Brans-Dicke model,
conformal transformation, Brans-Dicke model
with cosmological constant, two-scalar
model, scale invariance, dilaton as Nambu-
Goldstone boson, coupling to matter,
temporal variation of fine structure constant,

generalited scalar theories.
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Introduction to quantum cosmology,
Hamiltonian treatment of general relativity,
classical boundary-value problem, path-
integral in quantum gravity, spin 1/2
fermions, Hamiltonian formulation of
supergravity, quantum amplitude, semi-
classical expansion, Ashtekar variables in

general relativity and in supergravity.
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Introduction to quantum cosmology,
Hamiltonian treatment of general relativity,
classical boundary-value problem, path-
integral in quantum gravity, spin 1/2
fermions, Hamiltonian formulation of
supergravity, quantum amplitude, semi-
classical expansion, Ashtekar variables in
general relativity and in supergravity,

quantum loop.
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A complete and revised dissertation, all
the articles which are part of the dissertation
must be accepted by a refereed journal or in
the process of submission, passing the thesis

defiance and delivering complete

dissertations to the graduate school.
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A complete and revised dissertation, all
the articles which are part of the dissertation
must be accepted by a refereed journal or in
the process of submission, passing the thesis
defense and delivering complete

dissertations to the graduate school.
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11. unANNITeuIaUNANNINNITaTuaNYsalnanulusuduliaRInnIsUsEYaIvINSIERY 0.4

a o a @ ada v oy =
WYR wIslunsasIvInsszaurandeglugiusdoya mudsenia nw.a. vivesziley
ARZNTINIINITAANANEIIIRE NENNAIIINITHAITUINTAITNINIVINITAMTUNMSINEUNS

NAITUNIGIVINTG W.A.2556




HAIIUNIITINITANUNUTNINTFIUdUNES 5 U

UIAUN

12. unANITEUITBUNANNININTRANNNTUTETIVINTIERULIUIN AR lugudaya Ay

Uszn1A n.W.0. #3asilisuamznIsUNITNITAANANYIIIAIY HANNAEINITHAITUNINTETNIG

FPINTEMTUNITINYLNINAITUNIIBINTG W.A.2556

Kaewkhao N., Gumjudpai B. Cosmology of non-minimal derivative coupling to gravity in

Palatini formalism and its chaotic inflation. Science Direct 2018:20:20-27

*Gumjudpai B., Jawralee Y, and Kaewkhao N. Ricci curvature non-minimal derivative coupling

cosmology with field re-scaling. Gen.Rel.Grav2017;49(9)120.

*GQumjudpai B, Rangdee P. Non-minimal derivative coupling gravity in cosmology. General

Relativity and Gravitation 2015;47(11)1-15.

Rangdee R., Gumjudpai B. Tachyonic (phantom) power-law cosmology Astrophysics and

Space Science 2014;349(2).

13.

unAMuATevseunAIATIMsiiaRuWluMsaAvnsssiuuuaiilieglugiudeya
Uszn1A n.W.0. w3a5lisuAmznIsUNTRANANE1IIRIY MANNMTINITNANTANINTAITNN
AINTEMTUNITHELWIHAIUNIAIYING W.A.2556 uadarduiauasniaatiuaylnnas
Javindudssmelimmudunisinly uwazuddli awe./ane. nsrumelu 30 Sutfuudsuiiesn

Usznia (@slsiaglu Beall’s list) wannuWliluasansdvnisnusnglugiudeya TCI ngun 1

0.8

14.

o vy

HAUAUNURUSHY Wugdnd NAunulusiuazlisunisaanziteu

15.

NAIUNlASUNISANENTUNS

16.

NAITUINNUILIUNS 989ANTTLAUBIRIN9 AT UAS

17.

NAaIUIBINTSUTT NN IASUNITUSLLEUNIUN TN SVIALUUINIIBINTITHAD
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919158 UszdmangasamunaginInsguluszuy CHECO
%o - ANA
(mwlne)  : fYI8AENI1A158 ATLANATT ULIEUN

(Me199ng) : Asst.Prof.Dr. Seckson Sukhasena

HAIIUNIIYINITANNUINUIATFINEDUNAS 5 U el
1. UANIETIANIATUNITHE IS LUSLAUANNIINADTENINUTLNA 0.8
2. UES19ATIAN MRS UNITINELNS MISEAUYA 0.6
3. UES19ATIAT MRS UNITINELNS MISEAUUIUIYIR 1
4. uafeassanldsunsmeuwnsluszaugiinaandey 1
5. UES19ATIAT MASUNITHNELNS MISEAUEAIUY 0.4
6. uaFeasTIAnInIsmeunsgas saludnwugladneazuile wsarudaBANNTatnd online 0.2
7. ANSIM3ULNANIASUNTITUTLLUKNIUN I NISVBSUAILALNISITINITHA 1
8. A1 NTNABNNIUNITNAITAUIAIUNANNAUNNITUTLLUUALNUINIIBINTA L L auvasU 1

N15USSAUALAUINIIVINTS
9. UnANNITEUTAUNAMIMAIVINSRARNWIUNTE IV IMsNUTnglugrudeyangui 2 0.6
10. unANMURREWETaUNANNITINTRTUaNYSaIARWlueuiuiliaInnsuseyadvng 0.2

STAUYIA

11. UnANMNTRLWITaUNANNIVINTRTUENY SRR e uiuiliaInnsUsEya N sy 0.4

v

ad

WA wIslunsasIvnssEauvAnieglugiusdeya auusenia nw.a. vivesziley
ARIEZNTIUNITNTITYANANEIINAIY NANNMUTINITNANTUNIIITANTNNIYINITENFUNITHELUNS

NAIIUNIGIVINTG N.A.2556




HAIIUNINIYINITANAUNNIATFIUTOUNAS 5 U

UNLN

*Chunpang P, Sukhasena S, Multi-wavelength Tunable Optical Amplifier and Filter

by Electrical Pulse Signal Modulation into Laser Pumping of EDFA. Journal of Science and

Technology Mahasarakham University 2017;3:7PP.

*Manoukian E B and Sukhasena S, Quantum Theory of Matter in Bulk: Modern Treatment. Research

and Knowledge 2016;2(1):35-40.

12.

unAMUIBUITBUNAMNITIMSNANNNTUTAI TN TsERULYIATiaglugudeya Ay
UszniA n..a. 3esilsunniznIsuN1sN15aaNAne1dnfY NanNaEinIsWaNTII1TaI M

AVINITARIUNITINBLNINAITUNIGIVINIG W.A.2556

*Jahan A and Sukhasena S, Vacuum Energy of a Non-relativistic String with Non-trivial Boundary

Condition. International Journal of Modern Physics A 2018;3(16):10PP.

*Sukhasena S, Computational prediction of trimethylgallium adsorption on Si(100)(2x1) in Atomic

Layer Deposition. Key Engineering materials 2017;2017(759):43-47.

*Chunpang P and Sukhasena S, Tunable Multi Wavelength by Pulse Signal Modulation in Laser

Pumping of EDFA. J Mod Phys 2015;6:521-525.

13.

wAAdeveunauivmsianulunsasivnssivuunsailisglugiudeya ana
Usznia n.w.e. 3eselsuanznssun1sgaufne1dnfie naninaein1sneIsanN15a1InN1g
AMIEMTUNTHBUNINAIUNIIVING W.A.2556 uddardutidueanandusydinag
Favindudszmalimsrudunisnaly uazudsli nwe./ana. nsrumelu 30 YutfuudSuitean

Usznia (Falsiaglu Beall’s list) vivafinunlilulnsarsivimsnusnglugiudaya TCI ngui 1

0.8

14.

o/

HAUAUNUNLTNY Wugdnd Ndunulnsiuaslisunisaansitey

15.

av Yo a v
Naﬁ']u‘Vﬂﬂ'iUﬂ']iﬁ]ﬂaVlﬁ‘Uﬂ'ﬁ

16.

NAIIUINNUILUNTBIANTTEAUTIRI1A1 9 liA LTI UNS

17.

NaIUIBINTSUTTEIAUNIASUNISUTLLT LRI LN 9T NITYBATLAUINIIIVINITHAD
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919158 UszdmangasamunaginInsguluszuy CHECO
%o - ANA
(nMwlne)  : 599ERTIY A5.ANAT AW

(MW1BINaY) : Assoc.Prof.Dr. Khamphee Karwan

HAIIUNIIYINITANNUINUIATFINEDUNAS 5 U el
1. UANIETIANIATUNITHE IS LUSLAUANNIINADTENINUTLNA 0.8
% o Yo f o a
2. UES19ATIAN MRS UNITINELNS MISEAUYA 0.6
v c‘dl Yo [l [ a
3. UES19ATIAT MRS UNITINELNS MISEAUUIUIYIR 1
4. uafeassanldsunsmeuwnsluszaugiinaandey 1
5. UES19ATIAT MASUNITHNELNS MISEAUEAIUY 0.4
6. uaFeasTIAnInIsmeunsgas saludnwugladneazuile wsarudaBANNTatnd online 0.2
7. ANSIM3ULNANIASUNTITUTLLUKNIUN I NISVBSUAILALNISITINITHA 1
AUAS A, ngusuniudaduludnganaine. 1seiiun PROTEXTS.COM. 2557 (nulsdailiunis
Uszilaiiasuinunnue sa. nnaland)
8. ANSINIOULNADNHIUNITNIITUINNUNANNAUNNITUTERUALAUINIIYINTH6 LTt uvasU 1
N15USSAUALAUINIIBINS
9. unANNITEUTAUNAIIMAIYINIRARNWIUNTE IV IMsnUTnglugrudeyangui 2 0.6
10. unANMUREWETaUNAMNITINTRTUaNYSaIARWlueuiuiliainnsuseyadvng 0.2
STAUYIA
11. UnANNTRLWITaUNANNIVINTRtUENY SRR e uiuiiaInnsUsEyadsINsseau 0.4

WA wIslunsasIvnssEauAnieglugnusdoya auusenia nw.e. vivesziley




HAIIUNINIYINITANAUNNIATFIUTOUNAS 5 U

UNLN

AUSNTIINNTIINTTY ANANENIIIREY RANLNATINTITRINTUITEISNIIVINTANSUNISLHBLNS

NAIIUNIGIVINTG N.A.2556

12. unarwAsevisaunanudnmsiianuilunnsansivinissivuunafeglugiudeys ana
UszniA n..a. W3e3ilsunniznIsuN1sN15aANANE1d1RY NaNNAEINITHANTUINTEI T
AIMTEMTUNTHBUNINAUNTIYINT W.A.2556
Karwan K, Sapa S. Dynamics of the universe with disformal coupling between the dark sectors.

Eur. Phys. J. C 2017;77(1).

*

Karwan K, Channuie P. Preheating in an inflationary model with disformal coupling. Physical

Review D 2017;96.

*Channuie P, Karwan K. Large tensor-to-scalar ratio from Composite Inflation. Phys. Rev. D

2014;90(4).

Channuie P, Karwan K. Composite inflation confronts BICEP2 and PLANCK. JCAP 2014;14(6).

13, unArwAseviaunaudrmsianuilunsansivnssdvuunsailisglugiudeya ana
UszniA N2, W33eilsunnEnIIN1TRANANEdNAY NANINMTINITNANTMINTEINS
AN TEMTUNTIHBUWIHAUNIIVINGG W.A.2556 uadarduliauadnidaduaysinuay
Faviduusznnalimsudunsiily wazsudsli nwe./nne. nsuanelu 30 Suifuusduiiasn

Usznia (Falsiaglu Beall’s list) visafinunlilulnsarsivimsnusnglugiudaya TCI ngui 1

0.8

o

14. HaNUAUWURUGNY Wugdnd NAunulnivazldasunisaansideu

15. HaUNbASUNI5ANENTUNS

16. NAIUIWNNUILIUNSD9ANTTEAUBIRI1A19 1A T UNS

17. HaUIBIN5SUTTFIAUNIASUNTUTLLTUNN LN NI SVIALALINIIBINTISHEN
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%o - ANA
(mwlne)  : fYreamans1a1sd asdsnw dundan

(Me199nge) : Asst.Prof.Dr. Teeraparb Chantavat

HAIIUNIIYINITANNUINUIATFINEDUNAS 5 U el
1. UANIETIANIATUNITHE IS LUSLAUANNIINADTENINUTLNA 0.8
% o Yo f o a
2. UES19ATIAN MRS UNITINELNS MISEAUYA 0.6
v c‘dl Yo [l [ a
3. UES19ATIAT MRS UNITINELNS MISEAUUIUIYIR 1
4. uafeassanldsunsmeuwnsluszaugiinaandey 1
5. UES19ATIAT MASUNITHNELNS MISEAUEAIUY 0.4
6. uaFeasTIAnInIsmeunsgas saludnwugladneazuile wsarudaBANNTatnd online 0.2
7. ANSIM3ULNANIASUNTITUTLLUKNIUN I NISVBSUAILALNISITINITHA 1
AUAS A, ngusuniudaduludnganaine. 1seiiun PROTEXTS.COM. 2557 (nulsdailiunis
Uszilaiiasuinunnue sa. nnaland)
8. ANSINIOULNADNHIUNITNIITUINNUNANNAUNNITUTERUALAUINIIYINTH6 LTt uvasU 1
N15USSAUALAUINIIBINS
9. unANNITEUTAUNAIIMAIYINIRARNWIUNTE IV IMsnUTnglugrudeyangui 2 0.6
10. unANMUREWETaUNAMNITINTRTUaNYSaIARWlueuiuiliainnsuseyadvng 0.2
STAUYIA
11. UnANNTRLWITaUNANNIVINTRtUENY SRR e uiuiiaInnsUsEyadsINsseau 0.4

WA wIslunsasIvnssEauAnieglugnusdoya auusenia nw.e. vivesziley




HAIIUNINIYINITANAUNNIATFIUTOUNAS 5 U

UNLN

ﬂmznsiumsmiqﬂuﬁnm'ﬁﬁé’w PANNAUNNITNAITUNINTEITNIIVINTAINSUNITLNELNS
NAIIUNIGIVINTG N.A.2556

Sangka A, Sawangwit U, Sanguansak N, Chantavat T. HSW Void as the Origin of the Cold Spot.

buranaree Journal of Science and Technology 2016;23(4):435-441.

*Chantavat T. Time-dependent Lagrangian Perturbation Theory with the Dynamical Dark Energy.
IOP publishing 2017;883:12002.

12.

unAMUIBUITBUNAMNITIMSNANNNTUTAI TN TsEAULYIATiaglugudeya Ay
UszniA N..e. 3eseilsunniznIsun1sN15aaNAne1d1fY NannaEinIsWaNTII1TaI M
AINMTEMTUNTHBUNINAIUNITIYINT W.A.2556

*Chantavat T, Sawangwit U, Wandelt B. D. Void Profile from Planck Lensing Potential Map.

Astrophysical Journal 2017;836.

*Chantavat T, Sawangwit U, Sutter P. M, Wandelt B. D. Cosmological Parameters Constraints

from CMB Lensing with Cosmic Voids. Physical Review D 2016;93.

13.

wAAdevaunanuivmsiianuilunsasivinssivuunsailisglugiudeya ana
Uszn1A n.w.e. 3eselsuanznssun1sgaufnendnfie naninain1sneIsan15a1InN1e
AMIEMTUNTHBUNINAIUNIIVING W.A.2556 uddnrdutidueanandusydfnag
Faviudszmalimsrudunisnaly uazudsli nwe./ana. nsrumelu 30 SutfuudSuitean

Usznia (Falsiaglu Beall’s list) visafinunlilulnsarsivimsnusnglugiudaya TCI ngui 1

0.8

14.

o/

HAUAUNUNLTNY Wugdnd Ndunulnsiuasliiunisaansiley

15.

NAITUNbASUNISANENTUNS

16.

NaIIUINNUILIUNTBIANTTEAUTIRI1A1 9 lsia T UN1S

17.

NaIUIBINTSUTTEIAUNIASUNITUTLLT LRI LN 9T NITUBALAUINIIIVINITHAD
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%o - ANA
(mwlve)  : fYreAEnI1a158 As.ANENS 21ATUNS

(MWBINaY) : Asst.Prof.Dr. Pitayuth Wongjun

HAIIUNIIYINITANNUINUIATFINEDUNAS 5 U el
1. UANIETIANIATUNITHE IS LUSLAUANNIINADTENINUTLNA 0.8
2. UES19ATIAN MRS UNITINELNS MISEAUYA 0.6
3. UES19ATIAT MRS UNITINELNS MISEAUUIUIYIR 1
4. uafeassanldsunsmeuwnsluszaugiinaandey 1
5. UES19ATIAT MASUNITHNELNS MISEAUEAIUY 0.4
6. uaFeasTIAnInIsmeunsgas saludnwugladneazuile wsarudaBANNTatnd online 0.2
7. ANSIM3ULNANIASUNTITUTLLUKNIUN I NISVBSUAILALNISITINITHA 1
8. A1 NTNABNNIUNITNAITAUIAIUNANNAUNNITUTLLUUALNUINIIBINTA L L auvasU 1

N15USSAUALAUINIIVINTS
9. UnANNITEUTAUNAMIMAIVINSRARNWIUNTE IV IMsNUTnglugrudeyangui 2 0.6
10. unANMURREWETaUNANNITINTRTUaNYSaIARWlueuiuiliaInnsuseyadvng 0.2

STAUYIA

11. UnANMNTRLWITaUNANNIVINTRTUENY SRR e uiuiliaInnsUsEya N sy 0.4

v

ad

WA wIslunsasIvnssEauvAnieglugiusdeya auusenia nw.a. vivesziley
ARIEZNTIUNITNTITYANANEIINAIY NANNMUTINITNANTUNIIITANTNNIYINITENFUNITHELUNS

NAIIUNIGIVINTG N.A.2556




HAIIUNINIYINITANAUNNIATFIUTOUNAS 5 U

UNLN

12. unarAsevisaunaadnmsiianuilunsansivnisssivuunafeglugiudeys ana
UszniA n..a. ¥3e3ilsunniznIsuN1sN15aANANE1d1RY NaNNAMINITHANTUINTEIN
APINITEINIUNTITINILNIHAITUNISIBINTT W.A.2556
*Boonserm P, Neampitipan T and Wongjun P, Greybody factor for black holes in dRGT massive gravity.
Eur. Phys. J.C 2018;78(492).

*Ghosh S. G, Tannukij L, Wongjun P, A class of black holes in dRGT massive gravity and their
thermodynamical properties. Eur. Phys. J. 2016;76(119).

*Tannukij L, Wongjun P, “Mass-Varying Massive Gravity with k-essence” Eur. Phys. J 2016;76(17).

*Chullaphan T, Tannukij L, Wongjun P, “Extended DBl massive gravity with generalized fiducial
metric,” JHEP 2015;38.

Wongjun P. “Casimir Dark Energy, Stabilization of the Extra Dimensions and Gauss-Bonnet Term,”
Eur. Phys. J 2015;75.

13. unArwAdevisaunaudrmsianuilunsansivinssivuunailisglugiudeya anu
Uszn1A n.w.e. w3eseilsuanznssun1sgaufinendnfie naninain1snensanNI15a1InIg
AMIEMTUNTHBUNINAIUNIIVING W.A.2556 uddnrdutidueanandusydfnag
Favindudszmalimsrudunisnaly uazudsli nwe./ana. nsrumelu 30 YutfuudSuitean

Usznia (Falsiaglu Beall’s list) visafinanlilulnsarsivimsnusnglugiudaya TCI ngui 1

0.8

o

14. HaNUAUWURUGNY Wugdnd NAunulnivazldasunisaansideu

15. HaUNbAsUNI5ANENTUNS

16. NAIUIWNNUILIUNSIANTTEAULBIRINA19 AT UNS

17. HaUIVIN55UITFIAUNIASUNITUTLLTUNN LN NI TVIALALINIIBINTITLEN
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a

(mwlve)  : YeAEnI1a158d AN FTYINIARTEY

v

(MWBINaY) : Asst.Prof.Dr. Pichet Vanichchapongjaroen

HAIIUNIIYINITANNUINUIATFINEDUNAS 5 U el
1. UANIETIANIATUNITHE IS LUSLAUANNIINADTENINUTLNA 0.8
2. UES19ATIAN MRS UNITINELNS MISEAUYA 0.6
3. UES19ATIAT MRS UNITINELNS MISEAUUIUIYIR 1
4. uafeassanldsunsmeuwnsluszaugiinaandey 1
5. UES19ATIAT MASUNITHNELNS MISEAUEAIUY 0.4
6. uaFeasTIAnInIsmeunsgas saludnwugladneazuile wsarudaBANNTatnd online 0.2
7. ANSIM3ULNANIASUNTITUTLLUKNIUN I NISVBSUAILALNISITINITHA 1
8. A1 NTNABNNIUNITNAITAUIAIUNANNAUNNITUTLLUUALNUINIIBINTA L L auvasU 1

N15USSAUALAUINIIVINTS
9. UnANNITEUTAUNAMIMAIVINSRARNWIUNTE IV IMsNUTnglugrudeyangui 2 0.6
10. unANMURREWETaUNANNITINTRTUaNYSaIARWlueuiuiliaInnsuseyadvng 0.2

STAUYIA

11. UnANMNTRLWITaUNANNIVINTRTUENY SRR e uiuiliaInnsUsEya N sy 0.4

v

ad

WA wIslunsasIvnssEauvAnieglugiusdeya auusenia nw.a. vivesziley
ARIEZNTIUNITNTITYANANEIINAIY NANNMUTINITNANTUNIIITANTNNIYINITENFUNITHELUNS

NAIIUNIGIVINTG N.A.2556




HAIIUNINIYINITANAUNNIATFIUTOUNAS 5 U

UNLN

12. UnANMUTRLWITaUNANNIVINTNANLWRTUINTETIVINTIEAUUIUYIANag lugudaya A
UszniA n..a. ¥3e3ilsunniznIsuN1sN15aANANE1d1RY NaNNAMINITHANTUINTEIN

AYINTTAINSUNITHHELNINAIIUNIGABINTG W.A.2556

*Vanichchapongjaroen P. Dual formulation of covariant nonlinear duality-symmetric action
of kappa-symmetric D3-brane. JHEP 2018;2018:1-22
Ko S-L, *Vanichchapongjaroen P. A covariantisation of M5-brane action in dual formulation.

JHEP 2018;2018:1-22

Ko S-L, *Vanichchapongjaroen P. The Dual Formulation of Mb5-brane Action. JHEP

2016;2016(6):1-20.

Ko S-L, *Vanichchapongjaroen P. Towards 2+4 formulation of Mb5-brane. JHEP

2015;2015(12):1-26.

13. unArwAdeviaunaudrmsianuilunsansivinssivuunsailisglugiudeya anu
Uszna n.w.e. 3eseilsuanznssun1sgaufne1dnfig naninaein1sneIsanNI15a1InNIg
AMIEMTUNTHBUNINAIUNIIVING W.A.2556 udanrdutidueanantusydinag
Favindudszmalimsrudunisnalu uazudsli nwe./ana. nsrumelu 30 YutfuudSuitean

Usznia (Falsiaglu Beall’s list) visafinanlilulnsarsivimsnusnglugiudaya TCI ngui 1

0.8

o

14. NANUAUWURUSNY Wugdnd NAunulnivazldasunisaansideu

15. HaUNbASUNI5ANENTUNS

16. AU NNUILIUNSD9ANTTEAUBIRI 19 TsA LTI UNS

17. HaUIBIN55UTTFIAUNIASUNTUTLTUNN LN NI TVIALAUINIIBINTITHEN
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%o - ANA
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Program Structure: Doctor of Philosophy (Ph.D.) Program in Theoretical Physics

AU 2.1

NUINTIYIYN

183 INT1TNUS

asgvtinlugsesssllumside fdnenmlunisianzastymi
aulaihindulseuide eenuuumside Audunsyinive
Wionanmmneuls aunsadaset duasizinadninis
Weilszu awnsovnausluniinmsle was/viofifum

NauluNTaNSITINS LA

Uszanmduaunisnis

snedynvenuldtunuaena

W lANTEUIUNTN TN FENIAUINY FNERSHAE
WA AT TUAINTIN MFIATIEN FUATILBLULEUD

HAIWITY VUTIUIUITIEIUTTULN IR

S19AYIUVIAU BATIILIVRBN

fanugnesnuanuivnidnanaulaiiemelunsuszynd
fun19vdde wavanunsaiWldinefnuseluseiugs
soly

14
Y

I3

2NIUAIYEDILE VAN ABDIAAINS

[

14

dnguius
nAaUNkazaIAANUGIL

3

Wan

Yy
ATNINTU

gnsil Ao

[

Svgurvewan

Uu

R,

JUdun15n12

ya &
Y

[

]
a

'
a

' ]
= =

ENAUNYAUNITINITILAFDUNLLASHAUNTT

14

douus

Wan

Y a

ANITUIUNAULNIIIVDY

il

“N13LUn

'
Y

=
NNITIND

Y

Lmduennannaziluauay suihlvdanudnla

Y

I3

¢

ANEANAAINU

[
o
Y

us

lumsussyna”

a

281939

wawm'%aui’mwé’nqm

(Programme Learning Outcomes)

Expected Learning Outcomes
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nuEwmn: K = Knowledge, S = Skills, A = Attitude




Curriculum Map: Doctor of Philosophy (Ph.D.) Program in Theoretical Physics
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