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Higher Graduate Diploma Program in
Quantum Fields, Gravitation and Cosmology

Revised Curriculum, Academic Year 2019

yosaUuaaNAnY :  WMIIMEIEBULIAT
Name of Higher Education Institute: Naresuan University
ABLY : INBIRBNBNITAUATITZAUIINGIU wazUaudinInende

Faculty: The Institute for Fundamental Study and the Graduate School
uInd 1. Yayaniky
Section 1. General Information

1. %awé’nqm/ Title of the Program

Mmwilve 0 wangesUssmallednsdadintug
anuIvawINAIaudy AAlENE WardnTINaIve
Aw9aNgy  : Higher Graduate Diploma Program in

Quantum Fields, Gravitation and Cosmology

=

2. %aﬂszy,mumazawﬁm/ Title of the Degree
Awlng L Joudn Uﬁzmﬁﬁaﬁ’mﬁ’meﬁm%uga
(AUNAIRUAL ANITNAN WazdNTIIAINeT)
Jode  Uddintugs @uumeudy analiiuda wardnsnaine)
English : Full Title Higher Graduate Diploma

(Quantum Fields, Gravitation and Cosmology)

Abbreviated Title Higher Grad. Dip.

(Quantum Fields, Gravitation and Cosmology)



3. A¥en (§13)/ Major subject (if any)

— lifl -/ - None --

4. IUnileAnNseunaaanangns/ Required credits

IIunIEinTnaenrangnshkitesndt 24 wiiein

Total Required Credits at least 24 credits
5. g‘LJLLUU‘UE]Wé’ﬂQm/Curriculum Characteristics

5.1 gUuuy/ Curriculum Type

[

nangasseau 5 Useniatlgdnstadindugs aunsevansgiunuidiseaugaudngd
WIASYIR WA, 2552
Curriculum Level 5 for Higher Graduate Diploma according to the 2009 National

Qualifications Framework for Higher Education in Thailand

5.2 aeniildy/ Language

Tinanwlve wasawdingulunisiieunisaeu

Thai and English on course

5.3 N155ULINANYI/ Recruitment

Sunsfidntve warddnnnania

Thai students and foreign students

5.4 arusINlanuan1UUdY/ Cooperation with other institutions

Hundngnsianzvesanitun AdamsiFounsasulasnss
This program is a Naresuan University academic program
O Lﬂuwﬁ'ﬂqmﬁ’mﬁuamﬁuﬁu/ This program cooperates with
FOANTTU/ INSHEULION v Usend/ Country ...
giJLLUUGUENﬂWii'UiJ/ Types of cooperation
O suleiu Tnsaandus dugliuiaya/
Degree is granted from Naresuan University
O st Inegdnulasuusyanan 2 aadw/
Degree is granted from both Naresuan University and the cooperate

institution



5.5 mﬂﬁﬂ‘%zy@l’nméﬁ'lL%im’l'iﬁﬂw']/ Degrees granted to the graduates

ﬂiﬂjﬁﬁﬂqmmmwa&amﬁu/ Degree granted from Naresuan University
Ty uilesan1ivifed/ One degree of one major
O 3aaannnimilsanvi3s/ More than one degree of one major
nsdindngassmiuaniudu/
Degree granted from Naresuan University and the cooperate institutions
O trsagiitesanuniviien uaziulsyanvesusazantu/
One degree of one major and each institution granted degree
O WS ayauiissanundviies wasdulsaansiutu
One degree of one major and one degree from both institutions

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

6. EOTUNINVDINRENGATUALNITRINTUNDYIIR/ARUYDURENEGAT

6.1 mMuuansilageu nansanwdu Jn1sinu 2562 1Wusuly
The program starts in the first semester of the academic year 2019

6.2 WuvdngasuFuuss wa. 2562 USuUmanvdngasUssmadedstndndugs
#1UIVIEUINAIBUAY AULTNEI kaEdNTIETNYT vangnsUTUUTe WA, 2557
This is a revised curriculum, academic year 2019 from Higher Graduate Diploma

Program in Quantum Fields, Gravitation and Cosmology revised curriculum, academic

year 2014

6.3 AENTTUNITVDINNNINGIAY Lﬁu%au/auﬁawﬁﬂqmﬂizmﬁﬁaﬁmﬁmsﬁmxuqq
#UMIVIEINAIBUAYN AULTNEN kadNTIaTNen ndngnsUTuUTe WA, 2562 il
The Academic Committee approved Higher Graduate Diploma Program in Quantum
Fields, Gravitation and Cosmology revised curriculum, academic year 2019

" AMENIIUANTIVIANG SLumiUim;m%'aﬁ 13/2561
dlefuil 12 wednieu 2561
academic committee approved the curriculum in the 13/2018 meeting on

November 12, 2018
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[V

" aguenssunsUseidudieinende Tunmsusessunssn 11/2561
detuit 14 ngeRnieu 2561
Postgraduate committee approved the curriculum in the 11/2018 meeting on
November 14, 2018

" @013YINT Iumwwqm%y’ﬂﬁ 12/2561 iilefuil 19 ngAdnieu 2561
Academic Council approved the curriculum in the 12/2018 meeting on November
19, 2018

" anuminends lunisussguedait 13/2561 idletudl 25 ngadnieu 2561
The University Council approved the curriculum in the 13/2018 meeting on

November 25, 2018

7. annundaulunisimeunsvangasniinunmuazannsgIw/ The Ability to implement/ promote

a quality and standard curriculum

a [

Mﬁﬂqmﬁmmw%ﬂumimaLLWﬁ@mmWLLazmmgmmmmmgmﬂmq imuqﬂuﬁﬂm
WiAswA w.e. 2552 Tulnsfinen 2563
The curriculum is implemented and promoted according to the National

Quialifications Framework for Higher Education in Thailand 2009 in the academic year 2020

8. 91ndisnunsausznauldndsdnianisinen @Fuwusiuaiundun)/ Potential careers for
graduates
8.1 8138 szAugaNAnY) UnIduseAuas (university faculty members or high-level
researchers)
8.2 INIATLY LagasauudNaedlunIngnaInnIsy N15RY LAENIATSAA (analysts in

industries or finance or business sectors)



. %2 fuils wazAAinIsAnYIvee1R1TEd

Yo

KT URAYOUNANENS

N13TN13EU

(37U VU/FUAN)

AU d5amsAnenann o o Teaching Load
o < - - - - . Undnsa
n %o - @na MTINS |[AUAINITANE d1v1311 da1uu sz B (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country e dloda
Position Degree vear ‘Uﬁ]ﬁgﬁ’u Mﬁngmiﬁ
Current After
revision
1| wgiig YAy HYeAans19158 Ph.D. Mathematical University of United 2557 9 9
Pichet Vanichchapongjaroen Assistant Sciences Durham Kingdom 2014
Professor M.Sai. Mathematics and University of United 2553
(First Class Physics within the Durham Kingdom 2010
Hons.) Natural Sciences
2 | WeAUAS Awm S09ANENSIR5E Dr.rer.Nat., Theoretical Physics University of Germany 2549 3 3
Khamphee Karwan Associate Heidelberg 2006
Professor WAl Wand 8N ny 2544
(M.Sc.) (Physics) URINYRE (Thailand) 2001
(Chulalongkorn
University)
WU Wand aINT0) ny 2541
(B.Sc.) (Physics) URINYRE (Thailand) 1998




N13LN13EU

(377U VU/FUAN)

AU dsamsfneann e o Teaching Load
4 - - o - . Undnsa
1 o - @na MANYINIT |AAINITANEN #19717% #01Uu Uszine - (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country AN dloda
Position Degree vear ‘Uﬁ]ﬁgﬁ’u Mﬁngmiﬁ
Current After
revision
(Chulalongkorn
University)
3| WIBENATS AVglE HYeAans19158 WA Wand wningdemalulad ny 2551 3 3
Seckson Sukhasena Assistant (Ph.D.) (Physics) fjﬁuﬁ' (Thailand) 2008
Professor (Suranaree
University of
Technology)
M. and unmneaumalulad vy 2543
(M.Sc.) (Physics) g3 (Thailand) 2000




N13LN13EU

(377U VU/FUAN)

AU dsamsfneann e o Teaching Load
4 - - o - . Undnsa
1 o - @na MANYINIT |AAINITANEN #19717% #01Uu Uszine - (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country AN dloda
Position Degree vear ‘Uﬁ]ﬁgﬁ’u Mﬁngmiﬁ
Current After
revision
(Suranaree
University of
Technology)
MU and URINYIRULIAIT Iy 2540
(B.Sc.) (Physics) (Naresuan (Thailand) 1997
University)
4 |weysuns Mdndy T09AENTIATE 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
M. and UNTINY1AY Iny 2539
(B.S) (Physics) e gl (Thailand) 1996
(Chiang Mai

University)




N13LN13EU

(377U VU/FUAN)

AU dsamsfneann e o Teaching Load
4 - - o - . Undnsa
1 o - @na MANYINIT |AAINITANEN #19717% #01Uu Uszine - (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country AN dloda
Position Degree vear ﬂ%@ﬂﬂ Mﬁngmiﬁ
Current After
revision
5 | Mr. Kumar Abhinav 919159 Ph.D Physical Sciences IISER Kolkata India 2558 1 1
Lecturer 2015
M.Sc. Physics Dibrugarh University India 25438
(First Class 2005
Hons.)
B.Sc. Physics Dibrugarh University India 2546
(First Class 2003

Hons.)




10. AaufisAnTsieuNsEau / Venue to conduct the study

TuAY a1 W INEISUUSAIS INIFELNENITAUATITEAUIING Y
Naresuan University, The Institute for Fundamental Study
d¥ vy
O vonaauitsis THwA oo

Outside Naresuan University at ......cccooeevviennicnnnn

11. aaumsalnigusnusenmsnanidnludasinunfiansanlunisnaununangns/ External

conditions or development required to be considered in curriculum development

11.1 #91UN15AINTANITWAILINAATEFNY/ Economic conditions or development

Jagtuanuiaigyuetasdanuinisuidndngul duininilulnauin Wawinismig

a a. aa s a ] Y o 3 s dll I
ANUAnrssanINTENdnguamsailuussyndldivesdauilumansuvusdus laludey
VNANYTIVY BNFIRENLTY 1ALl TN FAINTTUAIER YNGR INeranslan wazdeindeu e

Liuwnilalinisussyndfidndvesssuududou aumvnarmansvesssuuliauna nasansigeaia

o

aa

lun1sesureusingnisainedeny Jagtudsemalnedanuviaweaumdsnuluaividendnd
nuiseiunngudsanansaidendegiiruzuuiaalunsuilandidelumansdu e anshsdthi
THiwadgioriussuundsnunauny mseenuuuenilliesdninuimeuduluana anudile
FTUUSIAINGT Lazn13d159an5neInNImenIe

Present advancements of physical theory have been all along these recent
decades. Development of ideas in theoretical physics are approved as seeds of
applications to almost all other disciplines, for instance, chemistry, biology, all engineering
subjects, earth and environmental sciences. Recently, we witness applications of physics of
complexity, non-equilibrium thermodynamics, statistical mechanics in explanation of social
phenomena. Thailand has been in shortage of manpower in fundamental physics research
which links to ideas of solution of research problem in other fields such as semi-

centimeter device in solar cells, drug design with quantum molecular physics,

understanding of geological and natural resource system using satellite.

A v

UWUUNITUTIS

)

INUNURRIUILATEFN Uagdenuuiayiatui 12 (w.e. 2560 - 2564)
Y 3 ¥ & & 9 = 1% ¢ 1% = 9 v A
Ian1seeAauiagndusruy MIn1siaun vieaisesdnuiswimsuszendldmaluladi

winzaNNaNNauTINiUgaundtludsatlne Inendeienisdunitssdusinguildaiimangns

(%
a o

UsgnatlednsUadindugs arvdvauinnlioudy auliuads uagdnsinainey Jude w.a.
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2555 finsufuusadle wa. 2557 wazanendsnisiansiFeunisaeuldssesuiadaausyiuuge
ndngnstudielVasaadosuannmsaifiudeustaly
According to the 12" National Economic and Social Development Plan, which
focuses on systematic knowledge management, developing or producing body of
knowledge and suitable technological applications in Thai society, the producing of human
resource with competency in physics should fulfill the needs of manpowers with
systematic thinking and of educational and research-skill labor forces for the devilment of
the country. The Institute for Fundamental Study hence created Higher Graduate Diploma
Program in Quantum Fields, Gravitation and Cosmology in 2012. The program was revised
in 2014. After further operation of the program, the institute intends to improve the
curriculum in order to suit the current circumstance on the academic discipline.
wé’ﬂqmiﬂizmﬁﬁaﬁmﬁ’m%%uqq ANUNIPIAUINAIDUAN ANTTNE LAZTINTINATNEN
Hundngnsiyjatunisioudidednluauiidndsngrusunguifindanugs analiiunas uas

YDULAULUINIIVDID9AAINTON B9ARNNNITUMANAT MTaN15ALTR LagdimuInisvaden

a0

an lngannsadilalassadalaesiuwuuysanislundnisnidndsinguld Wundnansiydussey
& % aa a1 Yo vawy o aw Y aa ¢ A A va o
fuguANUIMEAnd L riugidensinddeluseduamei@ndngu)] vsedsad@nw

AaluszAuUSaennIi@ndnguin

'
a1

11955 1UMIATINsTUL lusyeulan wazidundnansinys

4 U q

N
Y
Y

v
s a

a%’w;:Iaau%ﬂ?mauiqw‘ﬁgizmﬂ%@mﬂm wé’ﬂqmﬁlﬂwé’ﬂqmLLiﬂiuawmﬁszjﬂmié’ﬂwmzﬁsum
NinALELTY

Higher Graduate Diploma Program in Quantum Fields, Gravitation and Cosmology
focuses on deep teachings in fundamental high energy physics, gravitation, and frontier
knowledge, for example, knowledge of black holes, origin and evolution of the Universe,
etc. The teachings are based on overall structures which integrate principles in
fundamental physics together. The program aims to prepare well-grounded basic
knowledge for those who wish to do high-level researches in theoretical physics in the
future, or those who wish to continue their studies in theoretical physics at a world-class
Ph.D. level. The program also aims to produce instructors who teach pure physics at a
Master degree level. This program is the first of its kind in Asia.

Mé’ﬂqmﬂﬁzmﬁﬁaﬁmsﬁm%m%u@mwﬁmaummauﬁm ANuldua wardnsnnaing
wdundngnsfiniouesdanudiugulitutnAauasdimdnnmsifaruuanaiu mudednd
493% wazamsssy Mufuuvuduszihlugmsuidamnsinuilandvesssma uazszuuise

sk
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The Higher Graduate Diploma Program in Quantum Fields, Gravitation and
Cosmology will prepare basic knowledge to produce thinkers and academic leaders, who
are academically proficient, honest, of integrity, and with morality. They will be role
models and would eventually lead to solving Thailand’s problems in educations and

researches.

11.2 @01UNT50! UIBNITWAILINIHIAN KAZIAUSTTH /Social and cultural conditions

or development

Fausssu wazdsaulneliiunistauinuudiinsglandienisuasuwlamis
Inermans uazinalulad n1sf uasidleinermansiiugudedemasunemeluladnne azdae
Tidsnuegiumalulaglametdya

Thai culture and society have gone through leaping development of science and
technology. Knowing and understanding of fundamental sciences helps society adopt

technological usage with wisdom.

12. wanszvuan e 11.1 waz 11.2 den1swmuvdngns uazauiieadfasfiuiiusiaves
da1Uu / Effects from 11.1 and 11.2 to curriculum development and relationship with the

institution mission

12.1 AMsiUIaNgAs/ Curriculum development

HANTEVUAINAATUNITAININATYEAD Ay wagTausssu nsimuIvdngasiudndud
gdpuimumangasludagniddnenmlunisedayaains luavdnauiualsudy aulduais
wazdnsaine) Fuluarvdnivaueauegiunn lnemanuiinendniudediniuioe1adnds

o

d‘ ! 1 o/ o 66 ¥ L3 4 r.ﬂ' IS (%
Mgdianuiluaenengdenu inluussendldiuesaainuslumansuvudu q uasdnsimun

av o

nuATeTlulslovinendng warUssmamafiaunsad lUduselevdldiaduivnis uas
Andw Faduluaandeus uazidevimivesminedosugsgenaundudameininis fnasss
wara3usssy Wuuuvesefinnulunsdssdin uaradsassddeny

Impacts from economic, social, and cultural circumstances require the curriculum
development to be proactive with potential to produce staff in quantum fields, gravitation
and cosmology, which are in serious shortage. The manpower to be produced have to
possess deep knowledge in order to transfer the knowledge to the society, apply with
body of knowledge in other fields, and develop researches which are useful for

organizations and Thailand and are usable both in academics and professions. This is in

accordance to the policy and vision of the university in the aspect of achieving academic
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excellence with moral and ethics and be good role models in living and society

development.

12.2 AMUNYIVIINUNUSNAVIFENIUY

uvAnedulsmsdosnisgsgauduideanisiving waznnside Ssazimumineans
uyudlidiaaunin uazdszAninm Weenyudensimuiusana wazaunsoudsiulused
unneild M midngasiienndoatuiiusiafenan

The university aims to be excellent in academics and research which can develop
human resource for the development of the country and its competition in international

contexts. This curriculum agrees with the stated mission.

13. audunus (G13) Aundngasdunitaaauluamz/niadyduvesanitu/ Cooperation

with other curriculum in the faculty/ Other Departments in the institution
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NI 2. YoYARNILVDINANEAT

1. USweyr anwdndsy wazdnguszashvasnangns seyliidanadasiuuivyivasnisaaufne/
USugvaean1iun wazuInsgIuIvInN/AvIinnIensnanUindin lvllnudnuae uazaus

ANNEIN500891S

1.1 YSugyn
nangnsusemateUnsiudntugiaviviauiualoudy anuldunls uay nsained
defunseusBanluavENdsINg U UM U INAN UGS AULTUAIN LASYDULAULUININ

'
ya v o

Y9IBIAAIINT InejaTeuiiugIuaNIENdNudunun liiugnfensvinideluseduganig

Y

HAndngug w%apziﬁz;qﬁﬂmsi TusdudIyanenmaiidandngul u an1tuifinesgrumeiunis
%uﬁﬂuisﬁuiaﬂ /The Higher Graduate Diploma Program in Quantum Fields, Gravitation and
Cosmology aims to emphasize on in-depth teachings in fundamental high energy physics,
gravitation, and the frontiers of knowledge. This is by aiming to prepare well-grounded
basic knowledge in physics for those who wish to do high-level research in theoretical
physics in the future or those who wish to continue their studies at the PhD level in
theoretical physics at world-class institutions.
1.2 auEARy (Significance)

yndnuUssmaiiiniuiuussmeiaunudmatsy Ussna azdfasailiidsena
wandiduliauddyfunuiseiugudueiann Sedsdlduandiduihmideiugudlidu
Wisaedosseiudmivussmaiimunuds mausidutadeddalumailisemainidigana
Huussmaiianuiud cuddeiugudunuaiuesdanud Fudu uagnssdunsimunnmam
vosUszrng Tiflnadnuusdulisnuaemanud eliiAnanuiands fa3e fvinuelunisfnids
Mn¥ /Many countries which have recently become developed countries, there is no
denying that they have all been giving high importance on basic research. This shows, time
and again, that basic research is not simply a luxury for countries already developed.
Instead, basic research is an important factor to develop a developing country. Basic
research seeks out and develop body of knowledge. Additionally, it drives and activate the
development of human resources in order to become those who seek knowledge for
deep and true understanding, as well as becoming those who can think critically.

Mé’ﬂqmﬂigmﬂﬁaﬁmﬁ’msﬁm%uqq A191Y1AUINAIDUAN AUTUNA LazdnTANaINeN
\HundngnsiariunisBeudiedniumuildndsingiusunguiindanugs arwiliies uas
GUE]ULmuLLu’mﬁwma\‘iﬁmm’::fmﬁ aﬂﬁm’mitﬁmﬁquuﬁ’l WIDNISAIR LazdTauIn1suaden

an lnganunsadnlalassaidlaesiuwuuysannistundnini@ndsinguls Wundnansias
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wissnuguANIMiEndnwiurunliiugidesnisinidelusedugemei@ndngul) visedias

Y

aaa

Anwdeluseiudsgaennisitdndnguiifuasgumadvnstuilussdulan wasdu
dngmssiiaiaaouivianduigiseduuiyyindngastilundngasusnluaa s
é’ﬂwmzﬁmaﬂgﬁmmm% /Higher Graduate Diploma Program in Quantum Fields, Gravitation
and Cosmology focuses on deep teachings in fundamental high energy physics, gravitation,
and frontier knowledge, for example, knowledge of black holes, origin and evolution of
the Universe, etc. The teachings are based on overall structures which integrate principles
in fundamental physics together. The program aims to prepare well-grounded basic
knowledge for those who wish to do high-level researches in theoretical physics in the
future, or those who wish to continue their studies in theoretical physics at a world-class
PhD level. The program also aims to produce instructors who teach pure physics at a
Master degree level. This program is the first of its kind in Asia.
wé’ﬂqmﬂizmﬂﬁaﬁ’mﬁmsﬁm‘?’uqaa’]m‘imaummauﬁu AMULENAN LazdnIaINe,
wdundngesiwlsuesdenudiugnilsituiinga uasfihwmedmnsidenuuanaiu ar

s a d'

Fodndanin uazansssy Miudunuusuazihlugnmsuidammsanuilandvesyssina uay
5¥UUIEs0lU /The Higher Graduate Diploma Program in Quantum Fields, Gravitation and
Cosmology will prepare basic knowledge to produce thinkers and academic leaders, who
are academically proficient, honest, of integrity, and with morality. They will be role
models and would eventually lead to solving Thailand’s problems in educations and

research.

1.3 '3’61@‘1]536\3?5 (Objectives)

dendndndnlidandnunezddelui

1.2.1 §AU3Wian wazanuiwwilassasiluavivawiualeudy Anuliunig uae
INTIAINYIDENUNAT /Truly possesses deep and structural knowledge in
quantum fields, gravitation and cosmology

1.2.2 fianuanunsadusensilunisateneaudnnisauiumeaudy analiunig wag
INTANAINYT /Possesses good abilities to pass on the principles in quantum
fields, gravitation and cosmology

1.2.3 fimaannusiiisanaluniseruasinusidemeidndngugseaulanls /Possesses

sufficient knowledge in order to read world-class research articles in theoretical

physics

1.2.4 yeasiuanduennn LagAUaure v fandlun1nsiu / Being able to see

unity and beauty of overall physics
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1.2.5 19585554 azIRAUNNITNAIUIFIALIVINIT hazUsennulan /Possesses moral

and conscience to develop academic and global communities

2. uwnuAaILUuUTs (Development Plan)

LHUNISARIUY/tUABuRUAY

nagns

NANFIU/AUY

W vangaslvvivadied
103 ULUTEAUUINYIE/
Develop program to be

internationally up to date

v o [

Javivanaaslaennnansd
Aflnd
AUEIU138/ Develop
program by board of experts

in theoretical physics

ANAILAINIAUENTTUNITNRIUN

[

nangns/ Document of program

Y

development board assignment

s danlrdanu e
N193¥1N13/Educating and
training students to be

academically excellent

o Al v
= WNIAUITYNUAIIUG
ANnvansalasunseausuly
[ a <
SEAVUIUIYIRULUU
Hdaw/courses in program are
U
taught by internationally
recognized lecturers
- JaduanduasIANUSIT
J11n15/hosting academic
seminars in theoretical

physics

- AMASEEARUYNAUIIHNANY
ANUNIUTE1TIVINTTEAU
UNYH/ all lecturers publish
research papers in international
journals

- Pnumsinduuulidesnin 2
ﬂ%ﬂu 1 U/ hosting at least 2
academic seminars in theoretical

physics per year
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nUIAT 3. FTUUNITIANTANET N13AHUNIT waslaseaievamangns
Section 3. Educational Management System,

Curriculum Implementation and Structure
1. 52UUNM5IANTSAN®Y/ Educational Management System

1.1 52U/ System (by number of semesters per year)

FEUUNINTA/ Semester Systems

1.2 M33aN15ANYINIARATEY/ Summer semester

ﬁmmoﬁau/ Summer Semester

O Lifinnaggsew/ Non-Summer Semester

1.3 nsisuLABariaeAnluszuuninig/ Comparison of credits on Two Semester

System

—— 13§ -~/ —- None -
2. msﬁ%ﬁumwﬁﬂgm/ Curriculum Implementation

2.1 M - anlunsadunisiseunsaau/ Teaching Days-Times

M - warswnsundy Working Period
aansfinwdy daudiieufiguie v panau
First Semester from June to October
mAnsAnEIUa feusiieungadniey f e
Second Semester from November to March
mAgeou fudifousseu f1 fiquieu
Summer Semester from April to June

O Swens - oviing/ Weekends
A1ANSANYIAY
First Semester from ... to ...
A1ANIANEIUATY
Second Semester from ... to ...
AgaTou

Summer Semester from ... to ...
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@ =
O wentu - nansiwnis/aus (szy)

Off working period/ Others (SPECIfY)......ccvrrniieireireieseeieeese e

2.2 aauvRvesgidnAnen/ Applicant Qualifications

N
=)
fa\])
)]
Na
=
)
&
i)}

1. JuddndansfnwiseduuSygrlvmaivemiansaiviigilan
WandUszynd videanundu o MAsades
Students holding Master degree in physics, theoretical physics, applied
physics or other related fields

2. WuluaudeTaduumIneasuiseisinme nMsanuseAuTuAnane w.e. 2559

Qualifying Naresuan University regulation regarding its graduate studies 2016

2.3 Jgywrvasiidausnida/ Problems of new students

M ANuIAUAwIIssEmeldiiigans/Insufficient competency in foreign language
M anudiundnemans/Anonenansliiiieme/ Insufficient competency in

mathematics/science

] (%
v A =

O avsususilunsiSeusy UV Adjustment to study in postgraduate level
L fanlivszasdavSouluamninfiasudadenls (@asan)/
Change of interests from chosen program

] 514‘] ..................................... / Others.....cccnince,

2.4 nagnslunisandiunisiiteud ol / dedrinvesiidnlute 2.3

Strategies to Solve the Problems/ Limitations in No. 2.3

] %’maaum’%mwﬁsmmmifﬁugmdaumiﬁau/ Organizing extra courses for
foundation improvement

M dansuguimeddnlnivugihnnsliuinsveamineide waldansSoulu

UMINYNAY WAZNITLUIAT/ Organizing orientations for new students advising them

on university services, study techniques and time management

M seumnglienasdynau ﬁmﬁwﬁ@ua fnteu IiAwugdunLas/ Assigning
advisory tasks to all academic staff to supervise, admonish and advise the students

”mﬁﬁmsimLa%:um'm;3;1?‘1'mﬁ’umsﬁﬁ%’wﬁmmmﬁ'mbzmﬂ/ Organizing  extra
course on research skills or English language

O 3 G e e / Others...c.venecnieccis
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2.5 wrun1ssulidauasddnianisinelusses 5 U / Five-Year Plan for Student Recruitment

and Graduation

Un1sAnwr/ Academic Year
Yul/ Year 2562 2563 2564 2565 2566
VR 1/ Year 1 10 10 15 15 15
5731/ Maximum Total 10 10 15 15 15
#1159n15Anw1/ Graduate 10 10 15 15 15

2.6 quUszunaUMULNY/ Budget as Specified in the Plan

2.6.1. Uszaunan1ssuussunaisnesu/ Estimated Income Budget (in Thai Baht)

31982198 T185U/ Ysuuszunay/ Fiscal year
Income Iltem
2562 2563 2564 2565 2566
AN5SSUTEUNSANYY/
500,000 500,000 750,000 750,000 750,000
Tuition Fee per annum
S9U5185U/
500,000 500,000 750,000 750,000 750,000
Total Income

NUBWAA : SNTIANUITINIANBINIAGEUN 1 wag 2 91U 17,500 MASeRn 3 9w 15,000 v dmsuildn

My way MABYUN 1 way 2 37U 27,500 UM NMASEUA 3 391U3U 25,000 U d@1nsSutansnaeni

Note: Tuition fee for Thai student 17,500 Baht per semester for the first and the second semesters, and

15,000 Baht for the summer semester. Tuition fee for foreign student 27,500 Baht per semester for the

first and the second semesters, and 25,000 Baht for the summer semester.

2.6.2. Uszunaun139uUseu1ads18318/ Estimated Expense Budget (in Thai Baht)

s18azdenalgane/ Ysuuszunay/ Fiscal year
Expense Iltem 2562 2563 2564 2565 2566

1. ANRDULNY/ Compensation 528,750 528,750 528,750 528,750 528,750
2. leane/ Ordinary Expenses 90,000 90,000 90,000 90,000 90,000
3. Tdn/ Materials - - - - -
4. p3fiawel/ Durable Materials | 100,000 - - - -

SAU18318/ 718,750 618,750 618,750 618,750 618,750

Total Expense
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2.6.3. Uszanaunisenlganesanalunisnaninudin Wuidy 49,135 U fiaau/ Estimated

expenditure per student for graduate production is 49,135 Baht per person.

2.7 szUuMsAne/ Educational System

wuuduen/ Classroom

O wuumalnasudedsfuidundn/ Long distance through printing media

O wuumslnasudewnsamuazdeadudendn/ Long distance through media

O wuumslnansdidnnsedndidudondn (E-learing)/ Long distance through
E-learning

O wuumalnamsdumesids/ Long distance through internet

O 3uq (3¥Y)/ Others (specify)

2.8 msiisulouniaena sredvnazmsamzsdeussudiuuniIneds (G13)/
Transfer of Credits, Course and Cross-University Registration (if any)
WulumudeUesduuning1douisals 1182e nsanenseautudn@nyl W.A.2559 Lay
Usgmauming1doulsms (Fea vaninaeiaziuufiRlumaiisuleumnieAnsedutngindng
3. NiNgAILAZR1138KHR/ Curriculum and Academic Staff
3.1 %angns/ Curriculum
3.1.1 MUIURUYAA/ Total number of credits
UIUMILANTINRRRANANERS Litioandn 24 milefia

Total number of credits is at least 24

3.1.2 laseadramengns/ Curriculum structure

nangasuFulse
W.A. 2562/

Lneuai A,
318113/ Description W.A. 2558/ MOE
2015 Criteria

Revised Curriculum

2019
1. 91U Tidaandn 24 24
1.1 e 24
1.2 Avuden laitlounan -
IUUMILANTIN (AaRANANgNT) 24 24
‘VI&HEJWIQ!

TandeadnsrunsUssgnduuugannsidalagInetde Ineiinsiinsiulidesndy

(%
Y

80 % VBIINUIUFUNUINTINUA
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3.1.3 5997397/ Courses

897601

897651

897652

897660

897661

897662

897671

897672

FY1U9AU 37U

Compulsory Courses Number

s

dURS wazivatlnvesaluland
Symmetries and Lie Algebra in Physics
duimsaniialy 1

General Relativity |

Fuinsnmialy 2

General Relativity |l

BUNIA WATEUU

Particles and Fields
AUNUAIDUAILTIFUANTNIN 1
Relativistic Quantum Fields |
AUNUAIDUALTITUANSA N 2
Relativistic Quantum Fields |l
INTN@INEN 1

Cosmology |

INTAINYN 2

Cosmology I

24 TR
Credits
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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3.1.4 ukuUN15ANEY/ Study plan

24
v =

JuUR 1/ Year 1

= 1%

A1ANTITANYINU/ First Semester

s

897601 @uuInT wariivatinuesaluildnd 3(3-0-6)
Symmetries and Lie Algebra in Physics
897651 dumsamiialy 1 3(3-0-6)
General Relativity |
897660 oUNIA LAZEUIL 3(2-2-5)
Particles and Fields
ERLY 9 wulenn

Total credits

a1An1sAneIUanY/ Second Semester
897652 uNNsA NI 2 3(3-0-6)

General Relativity I
897661 AUNUAIDUANTIAUANTAIN 1 3(3-0-6)

Relativistic Quantum Fields |

897671 ANTM@ME 1 3(3-0-6)
Cosmology |
ERLY 9 nuenn
Total credits

MANSANEIQTaL/ Summer Semester
897662 AUNUAIDUAUTIFUNNSAIN 2 3(3-0-6)

Relativistic Quantum Fields Il
897672 INTN@INE 2 3(3-0-6)
Cosmology I
574 6 viiaEnn

Total credits
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3.1.5 A95UNYI183Y/ Course Description
897601 AUNINT WATNYANAVDIA LUNANE 3(3-0-6)
Symmetries and Lie Algebra in Physics
nyUuagiuwny dermveingy ngunisiFesduiasy ranadya ngldes anfiadugiu
funuvesngy nsudauvieiwesilaiduadunamaninioudu dnvazianiz n1sanguld
faunugfiund funuansUlalld mafsainvesdnuaziants nisussgndvnsnenin nyusioiles
walowdu nyUieagdu wazid@ndeunia an3198s dunuenguuaenis nguing nsudauns
Groups and representations, definition of a group, permutation group, conjugacy
classes, subgroups, homomorphisms, group representations, induced transformation of the
quantum mechanical wavefunction, characters, reducibility, unitary representations,
ireducible representations, orthogonality of characters, physical applications, continuous
groups SO(N), SU(N) groups and particle physics, Young tableaux, representations of the

Poincaré group, gauge groups, gauge transformations.

897651 dunnsaniialy 1 3(3-0-6)

General Relativity |

unnumuduinsa ey wiwdnliiln wannnsauya wnilliad niswuadssuy
TreasAunily nawesuazTuresy svadauuudunuiey whaRdaveINmaTuLNHlnan Al
welsudsanesy sendgeeadfuazniseyiusnieuen syiuslawGousd Madeunuuruu ilo
aand  anulaswesniaeinie sUlsdeudealud Yedndntalalloy mugesieuluesalumumy
aunsauulunads wontulevalnidadsn nawavaean n15a18v89lAITANIATIZI NS
Beuuveaas audaaliueg

Review of special relativity, Electromagnetism, the equivalent principle, manifolds,
general coordinate transformation, vector and one-form, Riemannian geometry, vector
calculus on manifolds, differential form, Hodge duality and exterior derivative, covariant
derivative, parallel transport, geodesics, spacetime curvature, vielbein formalism,
Newtonian limit, energy momentum tensor, the gravitational field equations, Einstein-
Hilbert action, the Schwarzschild solution, precession of planetary orbits, deflection of
light, gravitational lenses.
897652 duwimsnminaly 2 3(3-0-6)

General Relativity Il

auPsuarNMoAaaY vaudaadad ifilsauarnisidouloauulevalmi-lay

nsgumAUltuads Lsadauuulsadiues-uesaanseu vaumuwuuefiea/fled TunauIsuUY
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Tunu-alla L5VIAEIALUULABTS NTEUIUNTTNLLTE QUUNARIENSYDIIANAT LIVIAMIALUUNGA
wu-aenuns Tndsndu-ednines Snsmaivendesiu nguianuliuduuveenea aums
aunaltiudiandady aduaulicis

Symmetry and Killing vector, the Schwarzschild black holes, wormholes and the
Einstein-Rosen bridge, gravitational collapse, the Reissner-Nordstréom geometry, AdS/dS
black holes, Newman-Jenis algorithm, the Kerr geometry, Penrose process,
thermodynamics of black holes, the Friedmann-Lemaitre-Robertson-Walker geometry,
introduction to cosmology, modified gravity theory, linearised gravitational field equations,

gravitational wave.

897660 8UNA UAZEUM 3(2-2-5)
Particles and Fields

1ASIET 90 UUTIADIUINTFIU AunIAAUALTNEAIW warmanslniharausiy
WUUTIRDT09AIITN TIANAAIANTAIDUAN NGUNT Vaufvadkes-Tag n3deauIAs ATy
e nalnvesdnd ddneunia nszuaUszaliil Sunsisenededeu nsasliinves®i N33
wsadaningia Gawslukasidandounineinia N1ANIENENYBILUUTIABININTIIU

The structure of the standard model, relativistic wave equations, quantum
electrodynamics, quark model, quantum chromodynamics, gauge theory, Yang-Mills
theory, spontaneous broken symmetry, Higgs mechanism, particle detectors, charged-
current, weak interactions, CP violation, electroweak unification, neutrinos and

astroparticle physics, beyond the standard model.

897661 AUIUAIDUAUIIAUNNTAIN 1 3(3-0-6)
Relativistic Quantum Fields |

aunislaat-nasnau @UNISALIN AUINANAITITI NaNNITWUIHY Nouunvesliises
auuana1si3edou uavauwuwimanlni auules-das 1svAdavesaung nmsmeulniedu
wuuUgAvesauNlaau-nosnaULSe Waxlldeu nsmeaulnstunuudyRvesauInausn Lag
aunlii auunnweshuuiuia MsUTNUSAILIN uaznamaninloudn nismsulnedulunis
USnusnada nglviduuuvesauivainans wasawiualuwes fandunaiuledmsvauuanans
mMsUSwusTlaiduda feituvesndudmivenniae’ dsituiefiavesauuiifidunsioniu
urun LU Us el euiy

Klein-Gordon equation, Dirac equation, real scalar field, variational principle,
Noether’s theorem, complex scalar fields and electromagnetic field, Yang-Mills field,

geometry of gauge fields, canonical quantization of real and complex Klein-Gordon field,
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canonical quantization of Dirac field and electromagnetic field, massive vector field, path
integrals and quantum mechanics, path integral quantization, Feynman rules of scalar and
spinor fields, generating functional for scalar fields, functional integration, free particle

Green’s functions, generating functional for interacting fields, connected diagrams.

897662 FUNUAIDUANTIFUNNSAIN 2 3(3-0-6)
Relativistic Quantum Fields I

v 6 U 1

nsaeulmeduvesaunaluuuuUSiusaIdd fMuinsraneuazidoulunalu@idi wayl
fvuanansd awannauuuliifuendideu MEF  Buadvndeu nglviiusuvesnvaesud
endnuainia-meenTlumidi madvausasiiietues nqufunvedinadalay msdeaunns
naTiinTwes  Mssuusdaningda  wuusasdnliddn-anan Susialaiwtuveanguiilen
Mdsd nyUTuesialawiu Suosalawtuluuiafewesiidi W miBaduiiulunguiues-
fiad ARnUsnAvedlasea Suesdalawdulungufuss-dad mssauusalunguidei Tngnenelad
lunguijaun Asdled-nesneu wimdntaudevesiusn ledneu wazduaunumoulunguiau

Path integral quantization of gauge fields, propagators and gauge conditions in
QED, gauge-fixing terms, non-Abelian gauge fields, QCD, Faddeev-Popov method, Feynman
rules in the Lorentz gauge, Ward-Takahashi identities in QED, spontaneous symmetry
breaking, Goldstone theorem, spontaneous breaking of gauge symmetries, electroweak
unification, Weinberg-Salam model, renormalisation of (,0‘1 theory, renormalisation group,
1-loop renormalisation of QED, asymptotic freedom of Yang-Mills theories, Chiral
anomalies, renormalisation of Yang-Mills theories with spontaneous symmetry breakdown,

Grand Unified Theory, topological objects in field theory, sine-Gordon kink, Dirac

monopole, solitons and instantons in field theory.

897671 dnsainen 1 3(3-0-6)

Cosmology |

NNSVYILFHIVOUBNAN LSVIANAVOINABINA LIATHTTUNTNTNATINYT NTIRTEELN
Tumadnsnainer Aasiduida wainvesnsvenedvesinsna dnsnaluannzauna Saoud
LU ﬂ’lﬁﬂi%L?}ﬂLLaqﬂ%?j@ﬁw FnsnaluszesusNBy NTTUIUNMIENATIZRILATE NSTUILNNG
AUATIZILUTOOU LazlaUnou N1TNOIRIVDITNTINE

The expansion of the Universe, spacetime geometry, the cosmological redshift, the
Hubble constant, distance measurement in cosmology, dynamical expansion, the
equilibrium era, recombination and last scattering, the early universe, cosmological

nucleosynthesis, baryonsynthesis and lepton-synthesis, inflation.
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897672 ANIINAIMNE 2 3(3-0-6)
Cosmology I

ANINTENONAUMNULLYEETS dUNTaUIY ﬂ’]iLLEJﬂ@HﬂiiJWﬁLEJ%LLﬁ%Ldﬂiaulﬂ(%ﬂéljmwvﬁju NTHUAY
1N wqwﬁwlmsmﬁmé Wawnsvosnsnsziionlumednsainen nssunaudeanans ns
SUNMIUTLNULLDS unnmesnIsIeefudaduy nisnenilinmvedaseainsaas weulelalnsd
vosadlalasmiundwesinma nmsnsudenvosgungiiuasinalnsduvoaisdlulasivii
NAUDIANTANA

Matter density fluctuations, field equations, Fourier decomposition and stochastic
initial conditions, gauge transformations, conservation theorem, the evolution of
cosmological fluctuations, scalar perturbations, tensor perturbations, linear growth factor,
structure formation, anisotropies of the cosmic microwave background, temperature

fluctuations, polarization.

AUVUBVDUAVINEIYY/ Course Numbering System

Useneusesiat 6 & wendu 2 1a 4 ay 3 Sanumnedail/ Course
numbering systems consists of 2 sets of three digits making the 6-digit system
waadausn 1y nguevdszinanunivy/

The first three digits are academic major categories

897 wunefls awiniAndngul Inerdeiitensfuaiisedusingiu/

897 representing theoretical physics field, the Institute for Fundamental
Study and the Graduate School
vauiavas W nquiaadszsndv/

The last three digits are course categories

\ausasusn (Mdndes)  wansiessdutuliidney

The first digit represents postgraduate level year.

ausaFanans Mandv)  wansdsnguividwioluil/

The middle digit represents subject groups.

0 vanefis WNITmgufwavatineans/

0 representing theoretical methodology and mathematics

1 nnedls gumnamans/
1 representing thermodynamics

2 M8 AAU NMSAUATLIDUY warwaransvaelna/
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2 representing waves, vibration and fluid dynamics

3 MU szuuTuden/

3 representing complex system

4 g Wandnguuszgndluszuuimnssumans Theingt 3331 uag
dpurnans/

4 representing applied theoretical physics in engineering systems, ecology
systems, biology systems and social science systems

5 ¥N8d9 NgufduRmsnIn/

5 representing relativity

6 munefiy naransAaNadn naransnraufy wivanlwih nguijaun was
youAANgage/

6 representing classical dynamics, quantum mechanics, electromagnetics,

field theory and high energy physics

7 W N8N8 Lazaseansiand/

7 representing cosmology and astrophysics

8 vuneis Tandnquianuidu 4/

8 representing physics other branches of theoretical physics

9 ML ANNUT WAZINITNUG/

9 representing seminar and thesis

inusiadgaThennefedRuiiTednauaysiaRanany/

The last digit represents order of course



3.2 Y2 ALNULY LaTANQAIYe9813158/ Names and Qualifications of Lecturers

9

¢ Yo

9

3.2.1 a'msamuﬁﬂ‘uawé'ngm/ Program Coordinator

u

N13TN3EU

(377U VU/FUAN)

° ] °o & = .
ATLAUY #1L33N13IANEYIAIN ado Teaching Load
o o - o - o Undnsn
1 o - @na MNYINIT |AAINITANEN #19717% d01Uu Uszine - (hours/week)
ANSANE .
No Name - Lastname Academic Degree Academic Field Institution of Country Wala
Year y
Position Degree Uiy | wdngasil
Current After
revision
1| wefieg wlvvmediasey HYeAans19158 Ph.D. Mathematical University of United 2557 9 9
Pichet Vanichchapongjaroen Assistant Sciences Durham Kingdom 2014
Professor M.Sdi. Mathematics and University of United 2553
(First Class Physics within the Durham Kingdom 2010

Hons.)

Natural Sciences
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N13TN13EU

(37U VU/FUAN)

Aunie du5ansAnenain e o Teaching Load
o < - - - - . Undnsa
1 o - @na MANYINIT |AAINITANE §19717% f01Uu Uszine - (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country AN dloda
Position Degree Year gty | ndngnsil
Current After
revision
2 | weAuAS Awmu T09AENTIATE Dr.rer.Nat., Theoretical Physics University of Germany 2549 3 3
Khamphee Karwan Associate Heidelberg 2006
Professor WAl Wand NaINT0) ny 2544
(M.Sc.) (Physics) URINYRE (Thailand) 2001
(Chulalongkorn
University)
M. Wand aINT0) ny 2541
(B.Sc.) (Physics) URINYRE (Thailand) 1998
(Chulalongkorn

University)
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N13TN13EU

(37U VU/FUAN)

Aunie du5ansAnenain e o Teaching Load
o < - - - - . Undnsa
1 o - @na MANYINIT |AAINITANE §19717% f01Uu Uszine - (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country AN dloda
Position Degree Year gty | ndngnsil
Current After
revision
3| WBENATS dvglan HYIANENS19158 M.A. Wand wningdemalulad ny 2551 3 3
Seckson Sukhasena Assistant (Ph.D.) (Physics) fjﬁuﬁ' (Thailand) 2008
Professor (Suranaree
University of
Technology)
M. and unmneaumalulad Iy 2543
(M.Sc.) (Physics) a7un3 (Thailand) 2000
(Suranaree
University of
Technology)
M. and URINYINDULIAIT Iy 2540
(B.Sc.) (Physics) (Naresuan (Thailand) 1997

University)
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N13TN13EU

(37U VU/FUAN)

Aunie du5ansAnenain e o Teaching Load
o < - - - - . Undnsa
1 o - @na MANYINIT |AAINITANE §19717% f01Uu Uszine - (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country AN dloda
Position Degree Year gty | ndngnsil
Current After
revision
4 |weysuns Mdndy T09AENTIATE 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
MU Aand 1IN ne 2539
(B.S) (Physics) e gl (Thailand) 1996
(Chiang Mai

University)
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N13TN13EU

(37U VU/FUAN)

Aunie du5ansAnenain e o Teaching Load
o < - - - - . Undnsa
1 o - @na MANYINIT |AAINITANE §19717% f01Uu Uszine - (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country AN dloda
Position Degree Year gty | ndngnsil
Current After
revision
5 | Mr. Kumar Abhinav 919159 Ph.D Physical Sciences IISER Kolkata India 2558 1 1
Lecturer 2015
M.Sc. Physics Dibrugarh University India 25438
(First Class 2005
Hons.)
B.Sc. Physics Dibrugarh University India 2546
(First Class 2003

Hons.)
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3.2.2 919139Us23MANgAS/ Program Committee

NNITN1IEIU

(372U YU./FUA9)

UIIAIN d5amsfne1an o Teaching Load
- - - o - . Unasa
7 o - @na NMIYINT - |ABAINISANEN 197179 d01Uu Uszine - (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country AN dloda
Position Degree Year taatu | wingesid
Current After
revision
1% [weysuns Mindy SOIANENTIATE 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
M. Wand NIV RY ne 2539
(B.S) (Physics) e gl (Thailand) 1996
(Chiang Mai

University)
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N1ITNI1IEIU

(372U YU./FUA9)

A du5ansAneain o Teaching Load
4 o - o - . TGRSR
i %o - dna M9IVINS ABANTTANEN #19717391 GRRNT! Uszined - (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country AN dloda
Position Degree vear {Jﬁ]gﬁu Mé’n’sﬂmﬁ
Current After
revision
2% | WENass auelaun HYILANEN 519158 WA, Wand g demalulad ny 2551 3 3
Seckson Sukhasena Assistant (Ph.D.) (Physics) fjﬁuﬁ (Thailand) 2008
Professor (Suranaree
University of
Technology)
M. Wand NI dumalulad ne 2543
(M.Sc.) (Physics) GEIAT (Thailand) 2000
(Suranaree
University of
Technology)
M. Wand UNINGISUULIAT ne 2540
(B.Sc.) (Physics) (Naresuan (Thailand) 1997

University)
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N1ITNI1IEIU

(372U YU./FUA9)

A du5ansAneain o Teaching Load
4 o - o - . TGRSR
1 YD - @na N199%10113 AMAINITANYT #1917 GRINT! Usene - (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country AN dloda
Position Degree vear {Jﬁ]gﬁu Mé’n’sﬂmﬁ
Current After
revision
3% | wgANAT AU SOIANENTIATE Dr.rer.Nat., Theoretical Physics University of Germany 2549 3 3
Khamphee Karwan Associate Heidelberg 2006
Professor WAL Wand PRINTR ny 2544
(M.Sc.) (Physics) URINYRE (Thailand) 2001
(Chulalongkorn
University)
M. Wand PRINT0 ny 2541
(B.Sc.) (Physics) URINYRE (Thailand) 1998
(Chulalongkorn

University)
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N1ITNI1IEIU

(372U YU./FUA9)

o ' o a = .
AU #1199N19ANWIRIN ad o = Teaching Load
i o - A = a o Unase
n %o - @na MIWINS  |AANANITANEN GRAaeLg! da1uu Ussind v (hours/week)
N1IANEN v
No Name - Lastname Academic Degree Academic Field Institution of Country Waia
Year ,,
Position Degree Uaglu | ndngasil
Current After
revision
4 | wedsnw dunian HYILAEN 519158 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 | wehingns 29ATUNS Us.o. Wand unaenTol Ine 2554 6 6
Pitayuth Wongjun %l, P ANERS1915E (Ph.D.) (Physics) UNINYIRY (Thailand) 2011
(Chulalongkorn
Assistant N
University)
Professor M. Wand aansel e 2549
(M.Sc.) (Physics) UANINYNRE (Thailand) 2006
(Chulalongkorn
University)
WU, Wand PaIN 0 ne 2546
(B.Sc.) (Physics) UAINYRE (Thailand) 2006

(Chulalongkorn
University)
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N1ITNI1IEIU

(372U YU./FUA9)

A du5ansAneain o Teaching Load
- - - o - . Unansa
n %o - @na MAVIMS  |[AAAINSTANEN GRAaeLg! da1uu Ussind v (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country AN dloda
Position Degree vear ﬂ%gﬁﬂ Mﬁngmiﬁ
Current After
revision
6% | ey IYVINIARTY HYILANEN 519158 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 919158 Ph.D Physical Sciences IISER 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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N1ITNI1IEIU

(372U YU./FUA9)

A du5ansAneain o Teaching Load
4 o - o - . TGRSR
n %o - @na MIWINS  |AANANITANEN #1977397 da1uy sz - (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country AN dloda
Position Degree vear {Jﬁ]gﬁu Mé’n’sﬂmiﬁ
Current After
revision
8 | Dr. Nandan Roy 819158 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.)

¥ viyngha 91919

§ Yy a [

YNIUNAYDUYANERT

U
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3.2.3 819159WAY / Guest Lecturers

=D

No

Ya-uuEna

Name

ALAUINNGIVINS

Academic Position

Mr. Shinji Tsujikawa

ANAN1158

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

WBPIYIDIGNT  Funsuen

HYIeMans19158

.. ({EN) Paansalunine iy
Wl (Wand) ansaluvning dy

WU, #WENE) urnInendeveuwiy

WNAATY TUaELaT

HYILMans19158

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

W.UMaEnd) ResAteusuiuans Pansalimineldy

Mr. Antonio De Felice

599F1ANI1ATY

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

Laurea in Physics, University of Pisa, Italy.

YNFNINTH WAUAILNH

HYIeMans1915d

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, UK.

Mr. Yupeng Yan

ANARS19158

Ph.D. (Physics), Tuebingen University, Germany.
M.Sc. (Physics), Nankai University, China.
B.Sc. (Physics), Nankai University, China.

4. aeausznaunenulszaunIsalniaauns/ Components of Field Experience

——- 18Il —-/ none

5. danuuALNEINUNISTINTATISIUWTI1UIY/ Specification for Research

— 1aifi —/ Non
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a = Y] ¢ a
RUIAN 4. Nﬁﬂ'ﬁlﬁﬂug LLazﬂﬁE!ﬂﬁﬂqiﬁE]u Larn1sUssLUUNEg

Section 4. Learning outcomes, teaching strategies and evaluations

1. NMIWHUIAUNANYULNLAYYBITNRR/ The development of learners’ unique characteristics

AANYUTNLAY nagnsuIanINTIuvesilin
VINYEN1TREUTAILAULDS 1. msdamsssunsaeuiduasulvitdnseuime

)

mued Ingldnisaeundndiseududfy
2. msllianauautoyasien dumasiun uaz

wastayanluinfeusne ldegramunzay

FIUTIIN WATATIYIUTIUIVIN 1. dnsaeaunInANsIINLALIsYsTINluNNINNTNSSBY

nnsaeu WelilANNITwWansENUARdIALLAL IV

2. MIvmuIHan1siseuslunAazay

2.1 ANSTIUITLTITU

2.1.1 Hamsiseus
(1) anunsauntudnnistaymivnennsssy asesssundudeulugaivinisia

(2) iwsnng) szdeudeteruratosinswazdsng sariansnansuazsuilsnnudndiues

(3) f3ndinuaznszvtinlunsuuRnIusseussUNdUdowTIvINIg

o [y

(4) asnsafunvuegedialudaininns dhidefisinusssm

2.1.2 Nagnsn1seau

(1) Avualiifausssuesins Wunsugnilslifideiisedeuite wnnswngszideunisly
gunIaldusININAU Ingiun st eulinsaInaenaunIsuiINIenIInIame

(2) e wdedndlnglsivinisyainlunisaeunioasnuaciu 019158 uaonuNIn3os
ANSTTY warasesITUlunTaey mmﬁy’ﬂﬁﬁﬁ]ﬂiim«ﬂ%mmﬁiim WAYAIUEITU

(3) whilViAndesdredaunddndmnaafitnanuniedeyavesBusldlunmsiineny

2.1.3 nagnsNsUszliung

(1) Yszifiuannsnssnanvesidn Tagenagainmsdsnuilésuneuvane wasunumly

N9LLN9NAANTINIYINITAN
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(2) YSanaunisnsevinyaselunisaey
(3) Uszriiuannanusuiavauluntnnnlasulaunune

(4) UszifiuanngAnssun1suaninuveslidnusazau

2.2 aY3

2.2.1 wan13iseus

(1) Sieudenedinia uasiuadelumuivauiuneudu el wazdngnaine,

(2) asgviinfenisiiiunsidelutagtu uasnguifiesietuluaninauuaieusy
ANUlNAN WagdnTINaINeN

(3) fimnuduaraudilalung sedeu warassorusumsivinediednddluauin
auumBuRY AAldNas wagdnsaive)

(4) fpafnnuzidedntuaviviawinaIsuiy AUl uasdnsnaingwiisanelunis
indeluseiunu)dadinnely

2.2.2 NayNSN13EaU

[

Tnsaouluannvanezuiuy Tnewdufi3oududdy fedlndulumudnvassesnsivmaonau
domanszvessgivitug uennidnliimadouiananiunisaiaeienmavaassdunt uay
Wuwvvedslunsiduuzii wazaUsnwunldnludavnig wezn1sufinnis

2.2.3 nagnsnsUszliung

UsgiiiuansadugrisniinisBounaznsufifvesian Tufusng 9 fe

(1) MInasaUL Y

(2) MsdpUNANMIAREULAEUAIENASEY

(3) Usgiluaniiauenanuiy

(@) VszdiunnnisedumengulutuFou lunsisueuuysnslatlgmann

NISNAABIA

2.3 vinwenaleygyn

2.3.1 wan1siieus
(1) anansadasesianiunisallva q Adudeuluavivaunnieudy analiueae uas
Fnsmainen uazthanulanadiatulfduauiil
(2) anwnsaunteyinluanaiviauiumeudn anultuas wazdnsnaineils lnei

NANATAN 9 W1919BelARE I UINEL
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(3) a150313% wagdeseitlymiidudeuldegraduduluauinauuameudy Ay
T899 wazdNTINAINEN
(@) amnsauuzthuadlimuinwdesduuddBuluamuinauuaeudy analiiuda
wazdnsaInels
2.3.2 NagNsN15Eau

[
Y

(1) TuN9IS8UNTEDU ARINNNTZUIUNITAN NISIASIEIBEN9ES19ETIA Iadl

£

NIV
IUZALLAYADAARDINUTIEIV)
(2) Fansaeusiemsinuuaglnssitgainnsdinwsazaniuniselsiaes el

\AnnsuanideussrinegSeudulaeu

(3) weunueliinsfnmnduat Sinsed duas1ed aaegi fendnivinsnaiEndd
andgtestumansdu q wazdariniduseay

2.3.3 nagnsn1sussiliung

Usgilumuan ImaseInkany wagnsuuRvesdidn 1wy Usedivannsiiauesnganu

manaaaulps Tl uuNaaaursadun1Eal N1SUIEEIUINMTIASIEANSAIRNYT WWudY

2.4 YinwglufuANNTUNUS TTNINNUAAALETANTURAYRY

14

2.4.1 Nan1sseus

[

(1) fieusuRnveuluruiildSuneuning wazdszifiunuesls
(2) aansavsuiadivhausiugdu fuyvedntusifuazsesiuanufniiuiunneis
INFIIWY
(3) @I ULAE SURAYUlUNITBUTUTEAUE WAInwes uazdinuagng
oo

4

2.4.2 nagndn13Isau

9

v a

Jafanssunsseuslunedviitidaseuduuunnde Annmsvihonudungy aaenaull
nMsdeaLVsNIEasAIsURnTeURaULes Lavdaan nstuyweduius madileluimussauesdng
W lUlusedvsng o

2.4.3 nagnsn1sUszliuna
Ussifiuannginssy uazmsuanseanvesiaslunisinauessnungulusuFou uas

A1nnANNEANTIUNLANIBONTUNITINAINTIUAN 9

2.5 Mnwelun1sIASITRTIRAY NS85 waswmaluladasaund

2.5.1 HaMIEU3
(1) annsadiiiunisiny annsauvana Msdlauemenise wHunil waziienld

adn viverdinenanstugegravinzadlumsfnmauai uastausuuzuuInislunisuilatym
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(2) annsaltimaluladasaumalun1sduau 5905 Uszanana Wanuming Lag
thiauedoyafiietosedramnzan
(3) fanudengnuadnmans uazadnluduiitelinzianiunisanaenau
nauetoyalaglindinmmans vseats
(@) annsndeansediefivsyAvinmiainivdr uazmadeu enldsuiuunsdeas
Uaueag1 Uz ay
2.5.2 NagNIN13eaY
(1) Jinsganunisalsiaesiiiendasiunsiinseiidsiian
(2) SnUsraunmsalinsBouiiduaiiligiZoulfiden uarldinaluladansaumea
(3) nszduliiAnmsAeasiviarnvanesULuy wazisns
2.5.3 nagnsn1sUsziiuna
(1) Usziliuannwetianisiiauslasldvaluladasauma viondnaans wazain
(2) Yssdiunnnanuanansalunisedune nMsediuse nsdifinwieng q Afinsiauede
wtusey

(3) Usellurinuen1sAAILASIZNANINIIEURLASULDUNNNY/ANSTNUS

3. UWHUNLEAINIINTZANEANUTURAYIUINATTIUNANISISBUTINVENGATE 51837

(Curriculum Mapping)

[

wan133euslumsnsfinnunsnedall
3.1 AMGSITU 3WSTIY
(1) annsaudlvdnnsdgmmenusssy slessauiidudeuludaivnsle
(2) wInng seleUTaUIRUTRIRIANT kagdIny saTtaAsnaNS uazSuitsnnudnuiiu
YOI
(3) fRndfinuagnszminlunsufiRnmesseussundudeudavnms

[y

(@) anunsoduwuuegenaludeindginig tnveniinusssu

3.2 Al

(1) fienudernedings uasiiuatluauinauiuaeudy ansltudas uazdnsnaine

(2) nsgviindanisiiiiunsidelutiagtu uasnguifiesietuluauninauiuaieusy
ANUTNA WagdNTINAINeN

(3) fienad uazenuidilalung sudsunarasseussumivdnedrdndsluauin
auumBURY Al Lagdnsaine)

(4) Hearpnuigaaniuaivnivauiumeudy aulduai wagdnsnaineniivamely

nsiddeluseRunudadiasaly
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3.3 vinwenaleyen

(1) awsodwsziaaunsallng q idudeuluawdmauunousiu anultugia uay
Fnsmaiven uazthainuanafiAatuliduanuiily

(2) aunsaundaluavdnauiumesudy Anultuais wagdnsaineils laeun
NANNITANN 9 L1919 elABE Lz AL

(3) a150315% wagliseitlymiidudeuldenaduduluanuinawiuaeusy Ay
1U1a29 Lazdngaive)

(@) amnsouuzih uaglidSnwidossuundBulumaiiviauumeudy analiiucag

waransaImela

3.4 inEEANUNTUNUSIENIINYARALATANTURAYY

(1) fmufuRnveulunuilésunouvineg uazUsziiiunuedls

(2) anansavsuidvhnusugdu Suyweduiusin wazseuiuanudndiui
WANANANGETINY

(3) @150 WazSURATEUlUNTITBUTUTEAUEY WALIAULDY WazdanueEs

|
ABLUBN

3.5  YINEINITIATISATIAEY N15EENT wasn1smAlulagansauma

(1) ansadliunsfiny) aunsanvana MIdauemeniss uunil wazidenld
afmvisondamansdugeesnamnzaulunisinudunt ussausuugiuamdlunsudlodom

(2) annsaldmalulagansaunalunisduay 59U Ussanana WUanuming uag
thiauedeyailfstfesedramnzan

(3) Farudemgnadamans wazadnusuiitsinsmeaounsainaonauinaue
Toyalnglindlnmans viseadn

(@) annsndearsediediusyAvinmialiniudr uasmadeu enldsuiuunsdeans

UIFUDDYNLAUEEY
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3. WHUTILANINIINTERIBANNTURAYOUNINTZIUNANTTIBUSET18397 (Curriculum mapping)

@ ForusuRaveunan

O Femuduiinseuses

Yinwe . - e
.. NNYLNITNATIZATS
AuduNLS . P
) 3 5 . flaY N1580815 WAz
AMISTIN 38555 A} inweneayayn sEWineyARa 3 .
5187391 asltwalulad
WATAIY
. ANTAUNA
SuRnvau
11112 (13|14 (21|22 |23|24|31|32(33|34|41(42 43|51 |52 |53 |54
897601 ausasuaziivedevesduidand | @ | O | O 1 O 1 @ | O OO 10O @1 O 0O 010l OlO1lO 10O
897651 duimsnwinly 1 ONN NECRECORN RECEN RECOREORN RECRECORECGREN REGEN RECHEORNG
897652 uinsnminly 2 ONEORN NECEN RECEN JECRECRE RECHECRE XX RECIEORN RECREG
897660 DUMALAYAUL ORNOREORN BN RECENOAN RECGEN RECREONNORIORNCORNOREOEN BNO
897661 AULAIDURLLTIEUINSAIN 1 O 1 @1 OO0 @ OO0 e @& O OO0 OC|e Ol e
897662 AUNUAIBUFULTIFURNSAIN 2 ONN NECHEEOEN BN RNORECENEORN NEORNORECORECORECANORN NEORNG)
897671 dnsM@inen 1 CORNORNCREORN RECEN RECOEN BN RECEECHRECINCRECRECRECENORNG)
897672 4n31AINEN 2 OO0 @ O|lO0O|O0O|0O| @O O|O]O]O|1OIO|0O
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nUAN 5. nannaa lun1sussiiunatisn

Section 5. Criteria for Student Evaluation

1. nszlay wisnaninael TunsTiseauazuul/ Regulations and Criteria for

Grading

[ £%
v v v

THs8uUdnNEsaIPUTE wazA1a1euUTUlUN1SIA kazUseiliunanisanuiluwsay

' o
Y [ v A v v [

518391 lgudsnisimuadnesasuduildy 3 ndu Ae dnysarnulundaraiduiu onws

(%
v [

Sreuduilaifiinddiuty wasdhesddutuidifinisussduna,

The grade assigned to a student in each course is based on a letter system.
The letters can be classified into three groups-letters with grade points, letters without
grade points, and letters with no evaluation. The definitions of the letters which are
used are described as follows:

1.1 onwsanutundaaisutu Tinivun feil/ The letters with grade points

Snusedut/ Letter  Aumiang/ Definition AUty Grade
Point
A s/ excellent 4.00
B+ fun/ very good 3.50
B 7/ good 3.00
C+ finald/ fairly good 2.50
C wold/ fair 2.00
D+ 991/ poor 1.50
D 99UIN/ very poor 1.00
F nn/ failed 0.00
12 Shwsdrsutuitlisiangaudu Wsmun fil/ The letter without grade
points

(%
o v o

DNWIANINUIY/ Letter A48/ Definition

S Dusiwelas satisfactory
U TiJudinela/ unsatisfactory
w N1309UII8IU/ withdrawn

13 onwsansudundeliuiinsuszifiuna Tnvun 9t/
The letters without evaluation
DNWIANNUIY/ Letter AIMUKUIY/ Definition

| nyinnadaliauysal/ incomplete
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P nsseunsaeudslaidugn/ in progress

TusedvTeru Danavasalamarnutulimnin C vse S Javiuazfesaamyideu-
a g =
LIYUYIDA

All students are required at least a C or S grade for core courses; otherwise,
the student must register the same course (regrade) until they achieve a C/S grade or
above

a A o Yo a 9 ) o v o = P a a1

1EANAAUAATR LarUseiiunanlIednusaInutu S vse U tawn snedvnlatiu

PUILAR

The courses which are given a S or U grade are non-accredited courses.

[ q‘ a . . )
2. NTLUIUNTNIUFIVNIATFIUNATUYNIVBUER/ The verification of student’s

achievement

2.1 MsmudeuNInIFIUaNsseudvuziandslidnsanisfine/ The verification

of learners’ achievement while students are still studying
211  WASAIANENIIUNIINIUAEY Wlenaudeu Ussaianisaeusieiv
WHUNTAOUSIEY ufiteunIng (Assisnment) Fedeu Aifin1snsialinzuuuudIveusay
16371 TsaIsns T wazUszllunanisiseuiveslidned 1wasiden AsUNIU auysol e lw

=

fulaindaeu niegsuiaveuseivladniunisseunisaou n1sussdiunaniuyseiiu
WNIFIURANSSEUTRIIEINTUTIgNAmuaALIlY 1A, 2 Uay uAe. 3 BE1UTIRNTY/
2.1.2  ANENIIUMIMUABUY s euasunan1smugeuddlienanseiaeu
L% Y ¥ (% a a
wazUsesunangasiiveliuseneunsuTulTwuIuNsS UM saRus8IvY/
2.2 MvuERUINASTIUHEN SR BUVA N TAsd S ansfinuvinnsdsnlusewisluily
The verification of learmners’ achievement after learmners graduated

221  d1510menTal e nureadugie SIu99ANNAAE Ul g a6 e

'
oA

wingns M3dan1siseunsaeu lngusediuantudiausaysunaumsinulusiuvessseziianiuns
vy enadiusierna ewanansa anusivlavestiudislumsuszneums et/

222 @saanuiianelavesldiudin lundvesainuniau uaza1uiann
a1 iniiFou nuianundug AfvuslundngnsiifeteaiunsuseneueInvestiudin

sunsdalenaliauedefnimlunisusuismananslingau/

3. \nuin15ANFINSANYINNRENGAS/ Graduation criteria

3.1 fszeziain1sAnwIniuninug/ Complete Study within the length of time

required by the program
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3.2 aa‘wzLﬁﬂuﬁaumumuﬁ%é’ﬂqmﬁmum/ Complete all the courses as required
by the program

3.3 finansAnulanszsutuazauade T 3.00/ Gaining Minimum GPAX of
3.00

3.4 Julumuinasive s TsAUNMING 188U AT IM8nSANYTEAUTTInANYY
W.A. 2559/ complete all the criteria as regulated in Naresuan University regulation

regarding its graduate studies 2016
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NUINN 6. NISNAIUIAUIRNTE

Section 6. Faculty Development

1. ANSATIUNITAINSUDINSE tnal

1.1. danangasniseusudvmiue1asdini deenadntuluseduuminerds viseinedey

1.2. ieasdnidunanisainisaouretennnsdiiussaunisel

1.3. 9n3zUULUzY/53UUNEES (Mentoring system) wne1a13e 1

1.4. Im3euateniasd uagtenansiiieatesiunsuianulvenasedlu

1.5. dnUgufimen1ansdlvg (589 unum neii AUSURATOU S18ALIBEAENgRS Lay

N3IAviUTENIa318381 (Course syllabus)

2. nMsnawIANg wasiineeliunamiansd

2.1 NISHRILINNYLNITINNITHTIUNITEIU N15IAkAZUTELRUNS

2.1.1

2.1.2
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7. AAUITNAN1I5ANEUIIU (Key Performance Indicators)

7.1 §ausdnan ( Core KPIs )

MeUszrugAVANgAILazIansNTSsunsaouayi v asindnnninons
Hounuanasgukamaisusiitmun teediusinanisdidumu fsil / 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:

1| Vi 2

AUITHANITALUITY 2562 | 2563

=p.

1 | 0sduszdmangasetateseray 80 ddwvulumslszyuiie | ¢ | X
KUY AANY UBTNUNIUNNTANTUNIUNANERAT /
At least 80 percent of programme committee involve in a

meeting for planning and revision of the programme

2 | fInoaziBunvemdngns AuUUU uRe.2 fidenndasiunsey X | x
UINTFIUAMIATEAVAURNYILYIF 1138 UIATFIUAMIAEI/
a1v3v (91) /

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)

3 | 8519a21900U99918797 Lazs1Uazldun eIl TEaUNTalNIAAUNL X X
(673 PULUU 1AB.3 Az uAe.4 agtounauninlaaeuluisias
AAMIANLATUNNIIEIVT /

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

4 | YT18NURANITANTUNITVBITIEIV LALTIUNUNANITANLUNT | ¢ | X
Y9IUsTAUNITANIAAUIN (D13) MIUWUY 1AB.5 wae uAe.6 Nely

30 Ju nasduaanan1sAnuNaaeulinsuynsein /
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=

AIUITHANITAIUIY

i1

Wi 2

2562

2563

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

v o

PSP NUHANTANTUNTVRIVANGAT ANULUY UAB.7 nelu
60 Yu ndaAuTnsAne /

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

fnsmuasunadugvivesiannumnsgiunaninFoud ftmunly
1AR.3 way 1A0.4 (G131) eghetesdoray 25 vesseivfidnasuly
usiazUn1sfinen /

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

Ansiu/AJFUUTINsInNISISEUNTSaeu NagNSNITaRY 38
miﬂssl,ﬁumamiﬁaui PnransUssdiunmsinduauiisenly
uAe.7 Yud /

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

919158 (613) nau lesunisusuiimansoniugiinIung

[ a

IANTTLIYUNTEDU /

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

teaching

919158U58 3N AULITUNTHAUIMNIVINT wae/v5039AN
pg9teUasnilenss /
Every full time lecturer attends academic and/or professional

development training at least once a year
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i1 | Vi 2

AIUITHANITAIUIY 2562 | 2563

=

10 | Fuyeansaduayunisiseunsasy (3 Wsumsiaundnms | x| X
way/vselvndin lideuniniesay 50 sel /
At least 50 percent of the supporting staffs (if any) attend

academic and/or professional development training each year

11 | szeiumnuiianelavestidsUaavine/Jadialuindnonmunmvangns X | x
waglitesnin 3.5 3nAzwULLAY 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

a v a

12 | sgaumnufianelavesldnnnniidetndinlug waglidesnin 35 | & | X
INALUUULAN 5.0 /
The employers’ satisfaction towards new graduates is of the

average level of at least 3.5 out of 5.0

NAANITUTZRUNANTANTUINUNINTTUTDUASIHEUN SN AT

a

3 a o a < A o
LUNNITUTZLUUNANITALUUNNG LUulUWWNWﬂWVUWIUﬂi@UNW@iﬂWUQM’JW

q

SEAVQANANYILYIYNF (TQF : HED) MaNansNtaNInTIIUAINNTOUNINTTIUA MM

[ = I

SEAURANANYILMIYR (TQF : HEd) dosiinadniiun1sussaidmunediuaddedu (fauadn 1-5)

LaEAIUN 6-12 azApsnndunisliussamuidimunegedisdessovay 80 vawitusdluln

=3

Uszidiu wansusziiumssidunisesdesiulumundninasidseiiiontu 2 9 Swglitusesi
nEngnaflunsgrufiomsunidoly uazazdosfunsusadulfogluseduinumdninuaii
naeald Wemswauguamiudinegweiilos /

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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Y
o/ 1A [

7.2 Gl’JUW‘UEN‘Viaﬂqm/a’l‘Uﬁ?ﬂ ( Expected Learning Outcomes )

Y 1

MUY MANENT/a1vIv NN MuAlY 1Ae.2 FxgnaluANiUliusIat vg 1ng
ARUL/AANGAT/A1U /
Programme’s indicators as specified in TQF2 are to be upheld and monitored by

the responsible faculty/ department/ academic field.

aeiu/ AUITHANITANTUIUVIVENEAST/ Anlmane/
No Programme’s Key Performance Indicator Target values

Sovazvesarwrudaninisinauenisideluduuuiuszan

WY (eunIudINUYINING) agatiey 2 ASY sEMINNSANYY

1 The percentage of number of students giving at least two 100%
talks in institute’s seminar (Tah Poe seminar) during the

study
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7.3 AAUSTIUSTAUNVINGAY

Y 1

AauaTlusEAuunIINeds azAuAulaenIseanyUsenia 11nsN1s AU ARnay
Uszilluduadliussqulmaneg lngunninendy

nangnsszauUsznAteinsnfintugs

=p.

1| 2

frusTNanT1sAduUlusTAUNNNINE1aY 2562 | 2563

JouavvaIIgIvIaNIEavIINaNlaaeuiineInsanNnIAgsie | 37.5 | 37.5

LBNYU/N1ATTUIUTTEeAYaE 9oy 1 ASY

Sovazveaidnsanisnwnidnsansfinwnelussesiaiiiiivue | 50

mmmumsﬁﬂmmamé’ﬂqm

1% ° a A = o
598@37]@@?]’]11'31«!3’]EJ')GU'TV]Nﬂq5L58Uﬂqiaau1uaﬂng 50

YsUINIsAmEns

av ada

fovazvosduiunuITeninuidludnuurysainisaans 30

%

uuuInnssunasulnedanluseauTunndnw

U start-up/ entrepreneurship

F1UUATBYLANUTINLININVINTHUNIAST LoNTU

A0NUUSENUNTT MUSLIA Lay BsannaUseing

Fuauituiitmng (target area) lidiSeulainmnssdnnusiaz

asnuinnssuiieimuiasugia wasaunwiinanuluegves

9

Useu1vU
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Minkowski spacetime, manifolds, Riemannian
geometry, vector calculus on manifolds,
covariant derivative, parallel transport,
geodesics, tensor calculus on manifolds, the
quotient theorem, the equivalence principle,
the electromagnetic field equations, the
curvature tensor, the gravitational

field equations, the Schwarzschild geometry,

Birkhoff’s theorem.

Review of special relativity,
Electromagnetism, the equivalent principle,
manifolds, general coordinate
transformation, vector and one-form,
Riemannian geometry, vector calculus on
manifolds, differential form, Hodge duality
and exterior derivative, covariant derivative,
parallel transport, geodesics, spacetime
curvature, vielbein formalism, Newtonian
limit, energy momentum tensor, the
gravitational field equations, Einstein-Hilbert
action, the Schwarzschild solution,
precession of planetary orbits, deflection of

light, gravitational lenses.
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The Schwarzschild black holes,
singularities in the Schwarzschild metric,
Eddington-Finkelstein coordinates, Kruskal
coordinates, wormholes and the Einstein-
Rosen bridge, spherically symmetric
geometries, the Kerr geometry, the
Friedmann-Lemaitre-Robertson-Walker
geometry, linearised gravitational field

equations.
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Symmetry and Killing vector, the
Schwarzschild black holes, wormholes and
the Einstein-Rosen bridge, gravitational
collapse, the Reissner-Nordstrom geometry,
AdS/dS black holes, Newman-Jenis algorithm,
the Kerr geometry, Penrose process,
thermodynamics of black holes, the
Friedmann-Lemaitre-Robertson-Walker
geometry, introduction to cosmology,
modified gravity theory, linearised
gravitational field equations, gravitational

Wwave.
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The expansion of the Universe,
spacetime geometry, the cosmological
redshift, the Hubble constant, distance
measurement in cosmology, dynamical
expansion, the equilibrium era,
recombination and last scattering, the
Sunyaev-Zel’dovich effect, the early
universe, cosmological nucleosynthesis,
baryonsynthesis and lepton-synthesis,

inflation.
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The expansion of the Universe,
spacetime geometry, the cosmological
redshift, the Hubble constant, distance
measurement in cosmology, dynamical
expansion, the equilibrium era,
recombination and last scattering, the early
universe, cosmological nucleosynthesis,
baryonsynthesis and lepton-synthesis,

inflation.
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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
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(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
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(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
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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
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(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
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15. HaUNbAsUNI5ANENTUNS
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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
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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
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(nMw199ngw) : Dr. Kumar Abhinav

HAIIUNIIYINITANNUINUIATFIUEDUNAS 5 U el
1. UANETIANIATUNITE IS LUSLAUANNTINADTENINUTLNA 0.8
2. UES19ATIAN MRS UNITINELNS MISEAUYA 0.6
3. UES19ATIAT MRS UNITHNELNS MISEAUUIUIYIR 1
4. uafeassanldsunsmewnsluszaugiinaandey 1
5. UES19EIAT MASUNTITHNELNS MISEAUEAIUY 0.4
6. uaFeaTIAnInsmeunsgas saludnvugladneazuile wsarudaBANNTatngd online 0.2
7. AN5IM3UTNAINIASUNTITUTLLUNIUN NI SVBSUAILALNISIBINTITHA 1
8. AT ANNIUNITNAITAUIAIUNANNAUNINITUTLIUALMNUINIIBINTLA L LA vesU 1

N15USSAUALAUINIIVINTS

9. unANNITENTAUNAMIMAIVINSRARNWIUNTE IV IMsNUTnglugrudeyangui 2 0.6
10. unANMUTRREWETaUNAMNITINTRTUENYSaIARWlueuiuiliainnsuseyadvng 0.2

STAUYIA
11. UnANNTRLWITaUNANNIVINTATUENY SRR e uiuiliainnsuseadsInsseau 0.4

WA wIslunsasIvnssEauvAnieglugiusdoya auusenia nw.e. vivesziley
ARIZNTIUNITNITAANANEIINAIEY HENLNMUIINITNANTUNINTAITNNIVINTERTUNTIHELNS

NAIIUNIGIVINTG N.A.2556
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12. UnANMUTRLWITaUNANNIVINTNANLWRTUINTETIVINTIEAUUIUYIANag lugudaya A
UszniA n..a. ¥3e3ilsunniznIsuN1sN15RANANE1d1RY NaNNAEINITHANTUINTEIN

AVINITARIUNITINBLNINAITUNIIVINIG W.A.2556

13, unArwAdeviaunaudrmsianuilunsansivnssivuunsailisglugiudeya ana

Uszn1d n.w.e. 3eseilsuanznssun1sgaufnendndie naninain1sneIsanNa15a1InIg

AN TFMTUNTIHBUWIHAUNIIVINGG W.A.2556 uadarduliauadnaatuaysinuay

Favinduusenaliimsudunsialy wasudsl nwe/nne. nsrumely 30 Jutfuuduitean

Usznne (dlaiaglu Beall's list) vidadianililunsansivmsitusinglugiudeya TCI ngui 1

*Abhinav K., Partha Guha. Inhomogeneous Heisenberg spin chain and quantum vortex
filament as non-holonomically deformed NLS systems. Eur.Phys.J). B 2018;91(3):52

*Abhinav K., Partha Guha. Quasi-Integrability in Supersymmetric Sine-Gordon Models. EPL116
2016;1:10004-10010

*Abhinav K., Shukla A. and PanigrahiP.K. Novel symmetries in Weyl-invariant gravity with
massive gauge field. Eur.Phys.J. C 2016;76(11):639-654

Shukla A., *Abhinav K. and Panigrahi K.P. Conservation Law for Massive Scale-Invariant
Photons in Weyl-Invariant Gravity. Class.Quant.Grav. 2016;33(23):235008-235022

*Abhinav K. and Panigrahi P.K. Quantum and Thermal Fluctuations and Pair-breaking in
Planar QED. JHEP 2016;1603:32-48

*Abhinav K., M Vyas V. and Panigrahi K.P. Solitons and spin transport in graphene boundary.

Pramana 2015;85(5):1023-1032
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(Mw199nge) : Dr. Nandan Roy

HAIIUNIIYINITANNUINUIATFIUEDUNAS 5 U el
1. UANETIANIATUNITE IS LUSLAUANNTINADTENINUTLNA 0.8
2. UES19ATIAN MRS UNITINELNS MISEAUYA 0.6
3. UES19ATIAT MRS UNITHNELNS MISEAUUIUIYIR 1
4. uafeassanldsunsmewnsluszaugiinaandey 1
5. UES19EIAT MASUNTITHNELNS MISEAUEAIUY 0.4
6. uaFeaTIAnInsmeunsgas saludnvugladneazuile wsarudaBANNTatngd online 0.2
7. AN5IM3UTNAINIASUNTITUTLLUNIUN NI SVBSUAILALNISIBINTITHA 1
8. AT ANNIUNITNAITAUIAIUNANNAUNINITUTLIUALMNUINIIBINTLA L LA vesU 1

N15USSAUALAUINIIVINTS

9. unANNITENTAUNAMIMAIVINSRARNWIUNTE IV IMsNUTnglugrudeyangui 2 0.6
10. unANMUTRREWETaUNAMNITINTRTUENYSaIARWlueuiuiliainnsuseyadvng 0.2

STAUYIA
11. UnANNTRLWITaUNANNIVINTATUENY SRR e uiuiliainnsuseadsInsseau 0.4

WA wIslunsasIvnssEauvAnieglugiusdoya auusenia nw.e. vivesziley
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Program Structure: Higher Graduate Diploma Program in Quantum Fields, Gravitation and Cosmology
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Curriculum Map: Higher Graduate Diploma Program in Quantum Fields, Gravitation and Cosmology
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