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NaNGATINGIAEATUNIU UGN
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Master of Science Program in Theoretical Physics

Revised Edition, Academic Year 2018

yoaatugaufnen 1 uMIneduuLsAas
Name of Higher Education Institute: Naresuan University
ABLE : MYIFBLINBNITAUAINITZAUIING I wazludindnede

Faculty: The Institute for Fundamental Study and the Graduate School

nuand 1. daganaly

Section 1. General Information

1. %awé’nqm/ Title of the Program

AMwlvy L ydnanTIenmansuUadin a1 v aNdgug

English : Master of Science Program in Theoretical Physics

2. YouSayaymazanv13v/ Title of the Degree

Ay L Faufiy WenmansunUndin Wandngug)
oo .. Wandngud)
English . Full Title Master of Science (Theoretical Physics)

Abbreviated Title ~ M.S. (Theoretical Physics)
3. A¥en (§13)/ Major subject (if any)
— lafl -/ - None -

4. unilenNaNiseunaannangns/ Required credits

TuunllenaTINRaeAangns 40 wihein

Total Required Credits at least 40 credits



5. 31]LLUU%Jax‘mﬁngm/Curriculum Characteristics

5.1 3ULUU WU N wUU n 2/ Curriculum Type A 2

(Y =

Jundnansszau 4 USyanlvnunssuunasgiunandiseaugaufnwiuienn@ w.m.2552
Curriculum Level 4 for Master Degree according to the 2009 National
Qualifications Framework for Higher Education in Thailand

5.2 mmﬁw/ Language
Tian1uwlne/muwdangulunisiseunisaon
Thai/ English on course

5.3 M33uLNAn®/ Recruitment
%"Uﬁ%mLsﬂ'ﬁﬂwﬂwé’ﬂqmﬁqﬁ%ﬂm wazldnmnena
Thai students and foreign students

54 mws’wﬁaﬁuamﬁuﬁlw Cooperation with other institutions

M Jundngmsiamzaesaniius Adansidsumsaoulnenss
This program is a Naresuan University academic program
O Lﬂuwﬁ'ﬂQMiiamﬁuaaﬂﬁugu/ This program cooperates With..........co..cccooevvceoreven..
FOANNTU/ INSEHEULION oo UTENA/ COUNtTY oo
EULLUU“UENmﬁ?ZJ/ Types of cooperation
O sauilefu Inesandus Wudladsyay
Degree is granted from Naresuan University
O sauilefu nedAnulasuuSyyran 2 aadw/
Degree is granted from both Naresuan University and
the cooperate institution

5.5 n’lﬂﬁll%iuuzy,mﬂﬁﬁéﬂL%ﬁlmiﬁm:ﬂ/ Degrees granted to the graduates

nstinanansianizvesan1dy/ Degree granted from Naresuan University
TSy uilesanu1ivLied/ One degree of one major
[ WSeyayrannninwilaanui3vn/ More than one degree of one major
nsfindngnssamfuantiudu/
Degree granted from Naresuan University and the cooperate institutions
O Wusayauiissanwndvnifes wasdulsyarveunazanitu/

One degree of one major and each institution granted degree



O trsaaitesanviivifion wazstBudSuansiniv e, /
One degree of one major and one degree from both institutions

[ T¥Useyaannninuilsanv1iv/ More than one degree of one major

6. FATUNINVBINENGAT waNITNATUBYLR/ATIUYIUNANENS
Curriculum Status and Curriculum Approval
6.1 fvuan1slagou nremsAnedu Jn1sdnw 2561 1Wusuld
The programme starts in the first semester of the academic year 2018
6.2 \Jumangnsusuuss we. 2561 USudpainudngasinereansumadio
anuivldndngul) nangaslval w.e. 2557
This is a revised curriculum, academic year 2018 from Master of Science program in
Theoretical Physics new curriculum, academic year 2014
6.3 ANZNITUNMTVDIMNINGIRY LYo/ aulRndngnsivemansum Undin
v i TlAndnqud ndngnsuiuuss wa. 2561 fail
The Academic Committee approved Master of Science program in
Theoretical Physics program revised curriculum, academic year 2018
. ﬂﬂ;ﬁﬂﬁMéﬁﬂi@Wé’ﬂ@i WAZITUAIUITINTG Iumiﬂizsqm%aﬁ 20/2560
dletud 20 Surau 2560
Curriculum screening and academic committee approved the curriculum in the
20/2017 meeting on 20" December 2017
" augnssunsUsEItidininends Tunisusssuaded 1/2561
dletudl 10 unsau 2561
Postgraduate committee approved the curriculum in the 1/2018
meeting on 10" January 2018
= aniwins lunsusssuadedt 2/2561 Weduil 6 nuaius 2561
Academic Council approved the curriculum in the 2/2018 meeting on 6
February 2018
" ANUMINNRY IUﬂ’l’ﬁlJimgiJﬂ%’;ﬁﬁ 245 (3/2561) \ilefuil 25 Tunaw 2561
The University Council approved the curriculum in the meeting on 25" March

2018



7. anundoulun1sweunIuangnsniannIn uazannsgIu/ The Ability to implement/

promote a quality and standard curriculum

a [y

%éjﬂQGﬁﬁﬂ’NNW%}’EﬁﬂUﬂ’ﬁLwﬂLL‘Wilﬂﬁuﬂ’]‘W LASUINIZIUAINUINTZIUALU i%(ﬂUQﬂﬂJﬁﬂ‘H’?

9

WASTIA W.A. 2552 Iu%ﬂﬁiﬁﬂiﬂ 2562 (wé’alﬂmaaulﬂuswzlfam 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. 21¥nfausausznavldndsdnsanisine (Fuwusnuanvidvn)/ Potential careers for

graduates
8.1 819138UMINYIAY (university faculty members)
8.2 AgswsUisEUANY (school teachers)
8.3 UnIdeviToliniATeRlunIAgnaInsIULALNIATINA (researchers or analysts in

academic institutions, industries or research or business sectors)



€ Y A

9. %9 AILAUY LLazﬂﬁu’g@miﬁﬂ‘lﬂwaﬂmmiaquwmiau%é’ngm/ Name, Position and Degree of Program Coordinator
A19EN15HOU
@ Yu/AUA)
AU - du3ansAnenain e o Teaching Load
o - - - #1979 . Unans
7 %o - dna NPT AMIANTTANEN d01Uu Uszwmnea (hours/ week)
Academic n1sfnen —
No Name - Lastname Academic Degree Institution of Country Wwatda
Field Year . . P
Position Degree Jagiu | wangnsil
Current After
revision
1 | wegfingns wATuns HYI8AEaNT1A75E Us.0. Wand PaenTal vy 2554 6 6
Pitayuth Wongjun Assistant (Ph.D.) (Physics) UAINYEE (Thailand)
Professor (Chulalongkorn
University)
M. Wand NI lny 2549
(M.Sc.) (Physics) HITInEIag (Thailand)
(Chulalongkorn
University)
. IH1AINT
M. Adnd - ney 2546
UAINYIRY
(B.Sc.) (Physics) (Thailand)
(Chulalongkorn
University)




N1ITN1IFIU

(31U VU/FUAA)

AN - dusamsAnenain o o Teaching Load
d4 4 - o §191291 . UnanLsa
n Yo - dna NMEIVING - |AIAINTITANEN da1uu Usznd (hours/ week)
Academic n1sfnen T
No Name - Lastname Academic Degree Institution of Country Waida
Field Year o . P
Position Degree UJaglu | ndngnsil
Current After
revision
2 | wedsnw dundmu HY8AEanT1975E D.Phil. Astrophysics University of Oxford United 2554 8 8
Teeraparb Chantavat Assistant Kingdom
Professor M.Phys. Physics University of Oxford United 2549
(First Class Kingdom
Hons.)
3 | Mr. Nandan Roy 919158 Ph.D. Physical Sciences Indian Institute of India 2558 1 1
Lecturer Science Education and
Research Kolkata
M.Sc. Physics Vidyasagar university India 2551
(First Class
Hons.)
B.Sc. Physics Vidyasagar university India 2549

(First Class

Hons.)

NHULUA

a a

D.Phil 1{uanndiifeniu Ph.D.

9




10. amuﬁ%’mnflsﬁauﬂflsaau/ Venue to conduct the study

Tunfa o WINeNdeuLsans Inendeliian1sAuAiTEAuIINg Y
Naresuan University, The Institute for Fundamental Study
[J 10n@01ufifis TOWA e

Outside Naresuan University at .....ccccecevvvvviincice,

11, d@aunsalmeuanwiontsiauiisnludesitaniiansanlunmsnununangns/
External conditions or development required to be considered in curriculum

development

11.1 @91UN13IR3aNITHAININIAATEFAY/ Economic conditions or development
Uagtumnuasgyuesesranuimeiuildndngulduinmilulnaunn simuinisme
AuAnRerenINNandMguiaunsainluussendldivesdnnuilumansuuusduy laluieu

VNANYTIVY BNFIRENNTIU bATl TN FAINTTUAIANSYNA1VY Ieranslan wazdauindou e

3D

Liuunitlainsuszendildndvesseuududou sunnaransvesseuuliauna namansidead

o

aa

lun1sesuisusingnisainiedsay Jagtudssmalneiinnuviawaauiidsauluaivideiidnd
nouisrAunngudsanansnideudegiiruziuianlunsuilendidelumansdu Wi ansfesihi
Tieadasorfussuundanunauny mseenuuuenitldesdanuimeusuluana Al
JTUUSTAINYT LagN1Sa51aNSNensMIgAILiay
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 link 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
resources system using satellite.
PMNURUTALLATYERY uagdsauuviarBatuil 12 (w.e. 2560 - 2564) Majutiunis
vimsdanisesdamiedtaduszuy Mansiauindeaieesdanuisiuienisseyndld
walulaBvgamnsaunausndiugauddudsailng agvouiinssanyrainsifinruiduiaa

NRENdVgeazarnnsafufuaudeinisyrainsiinszuiuimlildnaln wazypainseiu



N13finw wagddeieasnausslovilundiny uasUsemanals Ine1duiiean1sAuAINsEAuIINGIY

[

Jelfasandngnsinermansumindinainis iandnguiiuie wa. 2556 uazniondanis
FansiFounisaouldazeznisdvaueuivusmdngastuiieliasnndesfuaniinisaii
Wasuuasly

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 man powers with systematic thinking
and of educational and research-skill labor forces for the devilment of the country. The
Institute for Fundamental Study hence created M.S. program in Theoretical Physics in 2013.

After operation of the M.S. program for a period of time, the institute intends to improve

the curriculum in order to suit the current circumstance on the academic discipline.

11.2 @0IUMSAIRIDNITNAUINISEIAN LAz IMUSIIU/Social and cultural conditions
or development
Yusssu wardeaulneldiiunisiauisuuiiinselandionisiudounlainig
Ieenans wasinalulad n13§ uandloinermansiugudsiesosuemeluladaneg awdeli
dernegiumalulaglaneUayan
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. HANSENUAN T2 11.1 Uaz 11.2 AANITWAILIVENEAT wazANNEIdasiuNUsAa
Y9810/ Effects from 11.1 and 11.2 to curriculum development and relationship

with the institution mission

12.1 MsAAIUMANEAS/ Curriculum development

anunsaimaaluled wardsnuiurhlrdsendulugeduilnamalulad uazeniu
amaimaﬁuﬂmﬂigzmﬁaziwhﬁ’uﬂalﬂmamiimﬁﬁumwmiuiaﬁmmﬁu nangnsneaUTudilunis
nanypansinenmgsiuilandnguidaduavivfinaueaulngligaydegndunardnnisms
ems lneidsnuftagsdatudesdaruifandduinduargniosfivsdiovendienvu aunsald
Uszgnamssaugmaiidndrussdnuslumansususduuasinszuiunmsaniinesiidouidam

PIDAUNIALDTILA



Social and technological circumstances create many technology consumers in the
society without wisdom or knowledge of understanding nature or mechanism of these
technologies. The program should be flexible and sensitive to the current situations but
still not losing its strong academic pillar position. Graduates of the program should have
accurate and deep concept of physics so that they can transfer these knowledge to the
next generation, apply these knowledge to other fields or problems and acquiring skill of

systematic problem analyzing.

12.2 AUNYU29NUNUSAVB9aA1UY/ The relationship with institution mission

U INe1§oulsAIsioanisysganuduidaniedvnis uaznnsise Feassimun
nnensuyudlidiannm uazdsydndam dWefonyusonisiauyseme wazanunsautstuly
STAULIUNTIA LR miﬁmumé’ﬂqmﬁaamé’mﬁuﬁuﬁﬁﬁ]ﬁaﬂé’n

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 (G1d) Aundngasdunitagauluamz/naiadvduvesanrtu/ Cooperation

with other curriculum in the faculty/ Other Departments in the institution

— laifl —/ — None
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NI 2. ToYARNIZVRINENGAT

Section 2. Specific Information of the Curriculum

1. USyyr A2 ud1Ay wazingUszasAvaanangns/ Philosophy, Significance and

Objectives of the Curriculum

1.1 U5vey/ Philosophy of the Curriculum

Awdiulandnguiusneumeaeuamdnaeesdmuiussianiiduaunisnisndeud
osfmudluannisnme uasnsiieloundsnu duuiugvemdngnsiiie

“onsdlanszuiuimiuiaiwesildndsuuseneufeaunisnsndeud aunisnne uaz
nsaneloundany ieuszindesdanuifiduenan wazifuaiuey suihlugaudile
PE9UYIATIbuNTUTEYNA”

Body of knowledge of physics comprises of equations of motions, equations of state
and now energy is transferred. Henceforth the philosophy of the curriculum is

“To understand true concept of physics which are equations of motions, equations

of state and energy transfer so that the unification and beauty can be appreciated.

This leads to true understanding in application of physics.”

1.2 InqUszaef/ Objectives

LﬁaN5mmwﬂﬁm%miﬁﬁ@mﬁﬂwmzﬁdmiﬂﬁlﬁo produce graduates with these manners

1. denudadnluii@ndngu] wazanunsainluussendle/Attaining deep and clear
understanding of physical theory and being able to apply

2. Winwelunsineyt duasgviesdannuiidndnguiidednle/Attaining analytical
skills and ability to extend physics knowledge.

3. §9395551 wazdnardinlunisuseneusn@ntinineneans/Attaining ethical

awareness of scientific profession.
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2. unuWau wazdiuu§y/ Plan for Development and Improvement

LHUNITWRIUY/
wWasuwlag
Plan for Development/

Improvement

nagns

Strategies

NaNFIN/AUY

Evidence/ Indicators

Wavangaslvvivaied
WnspIulusEay
@1na/improve curriculum

to international standard

9 mENgnslaeAATERNTINAITY
ANU3ANENTTD/The curriculum
must be reviewed by external faculty

peers.

1%
1w v

AAILAAIAZNTTUNITINEILD

[y

nangns/Issuing of Curriculum

Y

Improvement Committee

1y aa Y <
ARG IR SRRV
WAANINIBINTS/academic

excellence of students

- IMANNNTENTANUIAIINAILNTD
g4/high standard of faculty selection

- AAFUUUNTIVINTT/holding of

academic seminar series

- wanUARUNlUNTENTIVINITIEAU
UIUNVIRVDIAUINTE/Faculty’s
research publication

- drunundesdademsi

% . .
R/Nnumber of seminar session
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nuAfl 3. STUUMSIANTANE N1sAliuns wazlaseaievaandngns
Section 3. Educational Management System,

Curriculum Implementation and Structure

1. S2UUNN59AN15AN®Y/ Educational Management System

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

SPUUNTInNSANEN Tdsuuninim (Semester Systems) lag 1 Un1sAnwILUS

pandu 2 NMANsEnYIUNR 1 AensEnwUnAlszeznandnwilutesnii 15 dUan

1.2 nﬂiﬁﬂmiﬁn‘w’lmﬂq?j%ﬂu/ Summer semester

0 #inAga3ew/ Summer Semester

[y} 1iln1Ag3ew/ Non-Summer Semester

1.3 nMsiiguRBenLERnlUsEUUNIN1A/ Comparison of credits on Two Semester
System

—— 1ifl —/ — None —

2. m’a‘ﬁ’uﬁuﬂ’l'mﬁngﬁ’i/ Curriculum Implementation

2.1 9 - arlunsaiiunisiseunisaay/ Teaching Days-Times

T — 1a1951vN13UNF/ Working Period
A1ANSANYIAY Fausioudamey e Sunnu
First Semester from August to December
AANSANEIUATY ausifieunsiey fv ngunau
Second Semester from January to May

O wenfu- Lﬂﬁﬁiﬂ%ﬂﬂi/ﬁuﬂ

Off working period/ Others
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2.2 anauvRvasgidnAne/ Applicant Qualifications

VNANEAT WNW N UUU N 2/ Type A 2
1. JWugdnsamsfnwssiuliygninaineimansuienisfinuluavividnd
Wanduszynd adnmans vidoaundu « Mietos
Students holding Bachelor degree in physics, applied physics, mathematics or
other related fields
2. Wulumudotefunmingnasulsmsinme nsaneseauUuAnfnen w.e. 2559

Qualifying Naresuan University regulation regarding its graduate studies 2016

2.3 Ugywrvasiidnusnida/ Problems of new students

M ANuIAUAwIssemelidiiigans/Insufficient competency in foreign language
O enadiundinanans/Anarmansladifioss/ Insufficient competency in

mathematics/science

[
L =

O ﬂﬁﬂ%ﬂﬁﬂumaL%EJm%fﬂUﬁqwu/ Adjustment to study in postgraduate level
[ f8enlsivsvasdasSouluanviniasudndenls (farsaun)y

Change of interests from chosen program

2.4 nagnslunisadiuniaiieudledyw / dedrinvesdidnlude 2.3/
Strategies to Solve the Problems/ Limitations in No. 2.3

O %’maaum’%mm%ummifﬁugmdauﬂﬁﬁau/ Organizing extra courses for
foundation improvement

M dansuguiinmaddalmiwugpihnisliinsveaminerds weiamsisouly
UANINYIFY Larn13LULIa1/ Organizing orientations for new students advising
them on university services, study techniques and time management

M seumnglonansdnneu ﬁmﬁﬂﬁ@m Aniiou TaRuuzuALEs/ Assigning
advisory tasks to all academic staff to supervise, admonish and advise the
students

M ﬁ“fmﬁﬁmismLa'%:ummilﬁ'EJ’Jf"fumﬁﬁﬁ%’ﬂ/ﬁmmmmmizmﬂ/ Organizing extra

course or research skills or English language
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M 3uq fie Whameaifoudr@nunesinimfedewesinedoiionsfuahszfusngu

- a s &, a % Yo o 4
vsevatnuzIne1aans talunisiinyuaiiug laelildsudnys Svsa U

ANUTBUIAULMNINGIDEULS AT INMILNITANYITEAUUUARAN®WT 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

2.5 unun133uiian wazddnsanisAnenluszes 5 U/ Five-Year Plan for Student

Recruitment and Graduation

uNER luwsazdn1sAne

(Number of Students in Academic Year)

Unsinw/ Academic Year

Gﬁ”uﬂ/ Year 2561 2562 2563 2564 2565
(2018) (2019) (2020) (2021) (2022)
FUDR 1/ Year 1 15 15 15 15 15
FUTR 2/ Year 2 - 15 15 15 15
saulaitAvy/
15 30 30 30 30
Maximum Total
duSansfnw/
- 15 15 15 15
Graduate
UYL

1) SUDAANANNILUNIANISAN®IPY waznAIANISANYIYANY

PN =< a

D

2) B

' '
= a o

3) FUUN 2 MuNeDe UFANN

(Y]

[

YN 1 nu1ehe DANNNEIANY NANISANYILIA RIDNIANISANYINADITUINNLSUIANEN

1AIFN®Y NANISAENBINEIN K138NIANNSANYITE HUINBUAN®EN
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2.6 SUUsTUUAULKY/ Budget as Specified in the Plan

2.6.1. Uszanain1ssuyssaunaisnesu/ Estimated Income Budget (in Thai Baht)

S19a8AI185U/ Ysuuszunay/ Fiscal year
Income Item
2561/ 2018 | 2562/ 2019 | 2563/ 2020 | 2564/ 2521 | 2565/ 2022
ANsTTULHINNTANY/ 487,500 2,437,500 3,900,000 3,900,000 3,900,000
Tuition Fee per annum
3T/ 487,500 2,437,500 3,900,000 3,900,000 3,900,000
Total Income

naBAe : SsiAnUnsInsfinwniaseuay 32,500 vmdmsulidnlne wag 47,500 um dmsuliEndnud

: g9 IAUITINSANwIRABAENgNS 31U 130,000 U/AY

Note: Tuition fee for Thai student 32,500 Baht per semester and foreign student 47,500 Baht per

semester

2.6.2. Uszunaun159uUssanais189ne/ Estimated Expense Budget (in Thai Baht)

s1gazdenalgane/ Ysuuszunay/ Fiscal year
Expense Item 2561/ 2018 | 2562/ 2019 | 2563/ 2020 | 2564/ 2021 | 2565/ 2022
1. Amauun/ Compensation| 189,000 378,000 378,000 378,000 378,000
2. 14aoe/ Ordinary Expenses | 315,000 315,000 315,000 315,000 315,000
3. Yan/ Materials 35,000 - 35,000 - 35,000
4. A3fiawl/ Durable Materials | 100,000 - 100,000 - 100,000
FAUTTIE/
639,000 693,000 828,000 693,000 828,000
Total Expense

2.6.3. Uszanaunisanlaanasanalunisuaninudin Duky 24,540 U sfaau/

Estimated expenditure per student for graduate production is 24,540 Baht per

person.

2.7 s3UUMsAne/ Educational System

LUUTULS B/ Classroom

O wuumslnasiudedafinsifundn/ Long distance through printing media

O wuumslnariudewnsan wazdeaduiendn/ Long distance through media
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O wuumslnansdidnnseindidudondn (E-learing)/ Long distance through
E-learning
O wuumalnamsdumesids/ Long distance through internet

O 5146] (szy)/ Others

2.8 mMsuigulauniieia 519739 wazn1sawmztiouisgudIuuIIneIdy (G18)/
Transfer of Credits, Course and Cross-University Registration (if any)

- Wulupud ataA UL INNSUULTAITINGIY ATENEITEIUTUNNRN®E .M.
2559

3. Wé’ﬂgm LLazmmse‘isﬁaau/ Curriculum and Academic Staff
3.1 éngns/ Curriculum

3.1.1 IwunEne/ Total number of credits
VENGATUHY N WUU N 2 F1uunidleinsiunaeavangashivesndt 40 mibefn

Type A 2, total number of credits 40 is at least

3.1.2 las9a31amangns/ Curriculum structure

\neual As. nangnsuTuuse
W.A. 2558/ MOE 2015 W.A. 2561/
318113/ Description
Criteria Revised Curriculum 2018
WA N HUU N 2/ Type A2
1. 91U Lidesnd/ 12 28
Course work not less than
1.1 3109AY/ Compulsory Course - 24
1.2 Jyuden laitlounin/ - 4
Elective not less than
2. INYIUNUS lLideandy/ 12 12
Thesis not less than
3. s193v10sAU T URL8AA/ Non-credit course - 4
IUUNUBAATI (AaRANANEAT)/ 36 40
Total number of credits
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3.1.3 579797/ Courses

(1) sw3vlunuInenge)/ Categorized Courses

AY1UIAU U 24 NUIAR
Compulsory Courses Number Credits
897501 ASEUIITMIARnAEnsa S UNANd 3(3-0-6)

Mathematical Methods of Physics

897504 AUNTTUYNUS WagsEUuUNain 3(3-0-6)
Differential Equations and Dynamical Systems

897511 QUNNAFNANTAUAR LLazmiLU?ﬁlui’gmﬂ 3(3-0-6)
Equilibrium Thermodynamics and Phase Transitions

897513 nafmansleanfauna wasngual 3(3-0-6)
Equilibrium Statistical Mechanics and Kinetic Theory

897521 AAw uazNamansvaIva 3(3-0-6)
Waves and Fluid Dynamics

897561 WaAEnIAANEEN 3(3-0-6)
Classical Dynamics

897562 waransluipanadn 3(3-0-6)
Classical Electrodynamics

897564 nafansArpusuLuulddIRnsnm 3(3-0-6)

Non-Relativistic Quantum Mechanics

A aen Fuaulitesndn 4 WA
Elective Courses not less than Credits

897503 HINTUNIU LarnIsuHNTEaY 2(2-0-4)
Green’s Functions and Propagation

897505 seidouitdesiavluidnd 2(1-2-3)
Numerical Methods in Physics

897523 oyl wagseuu 2(2-0-4)

Signals and Systems



897533

897551

897563

897565

897566

897571

897591

897592

897500

897599
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nouilasinedudeulewu
Introduction to Complex Network Theory
UM nINALAY

Special Relativity

MU AUINAEEN

Classical Field Theory
NAANAATAIDUANLUUANANGAIN
Relativistic Quantum Mechanics
NAANENITAIDUAN UazUINUSAIID
Quantum Mechanics and Path Integrals

INTIAINYITUAU
Introduction to Cosmology

Anednus AU
Thesis Number
INGITWUS 1 WU N WU A 2

Thesis 1, Type A 2
INYTNUS 2 e N UV N 2

Thesis 2, Type A 2

Fuvsaulsdtundaeia 37U

Non-credit courses Number
= ada o a I3 a

selgUITIVYMBINYFARSwarmAalulag

Research Methodology in Science and Technology

AU

Seminar

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

12 MU28nn
Credits
6 NUIBNA

6 NUIBNA

a4 NU28nH

Credits
3(3-0-6)

1(0-2-1)



897500

897504

897561

897562

8975XX

897501

897521

897564

897599
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3.1.4 ulUN15ANEY/ Study plan

FJulf 1/ Year 1

= v

A1ANTANEIRNU/ First Semester

se0eUTIveMOInemansuazwmalulad (laddundleia)

Research Methodology in Science and Technology (Non-credit)

aun1sAeuRUS uazssUUNan

Differential Equations and Dynamical Systems
WarmansAaNaan

Classical Dynamics

waransiaanadn

Classical Electrodynamics

374

Total

U7 1/ Year 1

a1An1sAnYIUanY/ Second Semester

9N
Elective Course
4

ASTUNATNNALAFARSA S UNENS

Mathematical Methods of Physics
AR WarwarIansYe9lva

Waves and Fluid Dynamics
naransAtauRuLUUlLEIMsAIN
Non-Relativistic Quantum Mechanics
duuw (lidumiaein)

Seminar (Non-credit)

374
Total

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

9 KUWYNA

credits

2(x-x-x)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-2-1)

11 wU2YNA

credits
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‘zqfu?J‘ﬁ 2/ Year 2

A1ANISANYIAL/ First Semester

8975XX A uden 2(x-%-X)
Elective Course

897511  QuMNAAMIARSALAS LLazmﬁLU?{aui’gmﬂ 3(3-0-6)
Equilibrium Thermodynamics and Phase Transitions

897513 narnansisatifauns wavnguiaal 3(3-0-6)

Equilibrium Statistical Mechanics and Kinetic Theory

897591 IMNYNTUNUS 1 WA N KUV N 2 6 NUIBNA
Thesis 1, Type A 2 credits
593 14 %#UwNA
Total credits

SUdT 2/ Year 2

a1An1sAnEIUanY/ Second Semester

897592  AMYNIWUS 2 WA N LU N 2 6 NUIBNA
Thesis 2, Type A 2 credits
593 6 wUWNR

Total credits
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3.1.5 A195UNY5199Y/ Course Description

897500 s2iausAdemeInenmansuazinalulad 3(3-0-6)

Research Methodology in Science and Technology

ANNNRINE Fnwal kaztd11NNenI15I98 UTEAY LagnTEUIUAITINE N1TAITUA
Uym1n15398 fauds wazauyfgnu nsiiusivsindeya n1smsigrideya n15iTeulasesng
WaEIILIUNITIVY N5UTERLNLITY NMsdmaTululy asse1ussaindde wazswmadaisniside
RWIENNAUINEFERS Lazinalulad

Definition, characteristic, goal, type and process of research; research
problem determination; variables and hypothesis; data collection; data analysis; research
proposal and research report writing; research evaluation; research application; ethics of

researchers; and research techniques in science and technology

897501 N3ZUAUINNAUAAIEATEIUSUNRNE 3(3-0-6)

Mathematical Methods for Physics

auny wazd3giinned Ysniiduueslusan U3gidauus nsudaulSies flsniaa
pflandy e lgnainuiandu Henduresdnuiuideou aounisduninda nau)3aniavalad
WUy

Fields and vector spaces, inner-product space, Hilbert space, Fourier
transform, Dirac’s delta function, Heaviside step function, functions of complex variables,

contour integrals, Cauchy residue theorem and special functions

897503 WINTUNTU LaznsuHNsZaNeY 2(2-0-4)

Green’s Functions and Propagation

Hafdufusninant HeidunIudmdulagmasuiu wardmsuilymeaiveuian
aun1soyRusgay diuwdsiian wazeinia aunisUideeslwivdidnd Jymasiaa Jaymidaunud
AUNTNNTINS NawazansHetinegsiny Fwinsyane wasileitundy aunsulshses aunisadu
wiasinllnn1sudsed dndiderunsalilivesn gasvesatues aunisieaulaan LAENSABIUY
miLLanWﬁLsﬁﬁuammsﬂﬁu LUUSaeatnLd LasisAUATEINSALILUY

Dirac’s delta function, Green’s function: for initial-value problems and for
boundary-value problems, partial differential equations, time and space variables, Poisson’s
equation in physics, Dirichlet problems, Neumann problems, the diffusion equation, simple

—harmonic solutions, the propagator and Green’s function, the Schrodinger equation, the
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wave equation, radiation sources, the Lienard-Wiechert potential, Larmor’s formula, the
Helmholtz equation and diffraction, Fourier transformation of the wave equation, the

Huygens-Fresnel model of diffraction

897504 AUNTTIDYWNUS wazszuunadn 3(3-0-6)

Differential Equations and Dynamical Systems

aunsdseyiusandy aunsleyiusdes Ysgiigaiavesssuunain aunis
a5z MIIATILTIAUAIN IAR3 1afoTnInveIganss nudundlnadaudnans suudid
ANNBAIY N1SUTEYNATBINTIATIEATINA TN

Ordinary differential equations, partial differential equations, phase space of
dynamical system, autonomous equations, qualitative analysis, fixed points, stability of fixed

points, centre manifold theory, chaotic systems, application of dynamical analysis

897505 seidgudtideiavluidnd 2(1-2-3)
Numerical Methods in Physics
N15MIAINBUVDIANNISHYAMAT LAY N15UTERIUANTUYEIS N15MIUSHUGVRS
flaidu nsUsufiuaileidu nmsmsnvesaunislil@adu nswlawBiesuuuss msdiaesansld
unsnen veuinslalngldduneuisiuinslndaisansd
Solution of linear algebraic equations, interpolation, integration of functions,

evaluation of functions, root finding and nonlinear sets of equations, Fast Fourier Transform

(FFT), Markov chain Monte Carlo simulations with Metropolis-Hastings algorithm

897511 QUUNAANEATALAR u,azﬂ'lsl,ﬂ?iau"i'gmﬂ 3(3-0-6)

Equilibrium Thermodynamics and Phase Transitions

gangil uazngteiquivosguvnamans N1y LALNTLUIUNNG ENN1TA1E
LAggauAf wazufasss arsmisuunuin nnsaieleundanu wdsnumely wazngdefinis
vosgnumamans indnsaslud leulnsl uazngiefiaesvesguvmamant dndiBaguvmanians
Tnssa¥rsvesguvnamans nsivdsuigniadusunis uagdusivass ngioflauvesgmuvna
fnans seuuila nasmandideadd waznismaunisane fedduanduiug laadmdsingd
ananduaina, ndsnuadsunsvasuinnia wwudiasdleds nouiauiuade nouiuauie
NouRAUATIN-LauLAT

Temperature and the zeroth law of thermodynamics, state and process,

equation of state, ideal gas and real gas, paramagnetic substance, energy transfer, internal
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energy and the first law of thermodynamics, Carnot cycle, entropy and the second law of
thermodynamics, thermodynamics potentials, structure of thermodynamics, first and second
order phase transitions, the third law of thermodynamics, open system, statistical mechanics
and finding equation of state, correlation function, critical exponent, universality, free energy

and phase transition, Ising model, mean field theory, Landau theory, Ginzburg-Landau theory

897513 naAanSIdsERaNna wasngeaall 3(3-0-6)
Equilibrium Statistical Mechanics and Kinetic Theory
anuidenlosseninanamansiBeadd wagnamaninatadn Uiniinnia eoweu

Oa waziladduniswanuas szuulamfien AURLILINYe9A1Y praNLUalUUIA Uy A

[

UfnssAuRvud ssuufduiadsnudounuunasininuanudou feiduwdsdiu ossoudauuy

Jeyaid danaluaduiuil eeswestlanuudygdlng adfuundiiad-luaduiuld addmesd-Ausn

Y

g [

addlua-lovalad nsuddsdvesingdn madsuignia audulengiu msdeauuing
Wsfimessuiu ngufauiads deiduanduiug fendidaingd anuduaina wagnisuiu
w5 Usingnisaduuds msils msnseiiien wagmsiedeuiinuuusiy

Statistical mechanics and classical dynamics, phase space, ensemble and
distribution function, isolated system, density of states, microcanonical ensemble, Gibbs
paradox, system in thermal contact with reservoir, partition function, canonical ensemble,
Boltzmann factor, grand canonical ensemble, Maxwell-Boltzmann statistics, Fermi-Dirac
statistics, Bose-Einstein statistics, black-body radiation, phase transition, singularities,
symmetry breaking, order parameter, mean-field theory, correlation function, critical

exponent, universality and scaling, transport phenomena, diffusion, fluctuations and

Brownian motion

897521 AR uazwafdniasiva 3(3-0-6)
Waves and Fluid Dynamics

MsduiBana wazaduidana Tuunund msduneliuse msduiies msunianing
A funianiagaiudu msduvesszuudelies msagiieu waznsvniv nsindeuiivesndy
PAENUATANAUIN NANTENUYBIVBULYR UazARUTS MIunsnaen aduvanedid Insnlsiwduuuy
1568 Msnseds nguesaiuad auniswisduua duu1e ndnnsvessesinud MadeauuLUU
sflevled insnfs denuvesadlva dunslva nufunvenvedyd mslwauuudngd veudu ves

TawUUeaeLaes dUNISANNABLIDY AUN19908LARS NI LABUTLUIVINSlUNISINaLUUAIS NS
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Inanvudamle W@uwresmndlunisluanuudng anunids anueieadeuluvesliuanuuilaeii
Auniadalsinns aunsudes-aland anuduliu ewadesnmluvediva

Mechanical vibrations and waves, normal modes, forced vibrations,
resonance, coupled oscillations, driven coupled oscillators, vibrations of continuous
systems, reflection and refraction, longitudinal and transverse wave motion, electromagnetic
waves, boundary effects and standing waves, interference, multidimensional waves, Rayleigh
polarization, scattering, Snell's Law, Fresnel equations, thin films, Huygens's principle,
Fraunhofer diffraction, definition of fluids, lines of flow, Bernoulli's theorem, potential flow,
boundary layers, Euler fluid, continuity equation, Euler's equation, transverse gradients in
steady flow, compressible flow, potential flow vortex lines, viscosity, shear stress in

Newtonian fluids, bulk viscosity, Navier-Stokes equation, turbulence, instabilities in fluids

897523 HEUEUNDL LATITUY 2(2-0-4)

Signals and Systems

unthdann wagseuu seuunatliuusiudadu ssuunandeidos Tawuanud
n15wlatarvany n153aseRszuudi nasndenlun dygralinedes wasnisuuad
seuudanalisadies nsvhilsitumlu msmevaueduad LLasﬂauhQ%’u ﬂauhqsi’i"uﬁuamm
wuuliisieifios aeuligiuvesatuuudeiies naiAnoulagdu Aeawedi uazamiaies
1130509 NMTuEgLaTU MIueNUEs MTiasziWesvesdyyiudeiies uazliseiies
szuuUounduLTaLauy

Introduction to signals and system, Linear time invariant systems, continuous-
time systems, frequency domain, Laplace transform, CT system analysis, bode plots, discrete
signals and Z-transforms, discrete-time systems, generalized functions, impulse response and
convolution, discrete-time convolution, continuous-time convolution, deconvolution,
causality and stability, filters, modulation, sampling, fourier analysis of discrete and
continuous time signals, linear feedback systems
897533 nuilassinedudoudasdu 2(2-0-4)

Introduction to Complex Network Theory

UsgiRveannuiinsmiluiidnd danuiner n3idu uazanudug Tnue veu sULUY
waing vdavesnsn viinvesesr viavedid lasstnetainin uuudaesnswduieasiad-
w5uB Tasenglanluidn wuudraesinad-alasunnd lasetneunsias (ngide) audfildsaunnsy

v
v v [

999lAT9UNUTULIU NTZUIUITARAWDTAAUTUY NANATIaDRvelATIU1Y Inlnladveslasetne
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\3esileneadd waznisduin yuiaiiuvliaunaveslassdieididaiula anuaany
N1IAIUAY waENITIIAI Navesn1Ttounau

History related to graph theory in physics, sociology, finance, and other
disciplines, nodes, edges, matrix forms, types of graph, types of degree, types of paths,
weighted networks, Erdos-Renyi random graph models, small-world networks, Watts-Strogatz
model, scale-free networks (power law), spectral properties of complex network, hierarchical
clustering methods, statistical physics of networks, network topology, computational and
statistical tools, non-equilibrium perspective on growing networks, robustness, control and

evolution, effect of feedbacks

897551 FUNNSANNLAY 2(2-0-4)

Special Relativity

nnwesd nsulasasiiund madenloadeanug 1151 uagauadUTUTeu
YaInguiduinsniniivay waznilaosund wamanslunguiduivsainiivay lanuseud
Yasaun1sHindad AesureitussaaSundidunaaindusimsnimiiawlaogia 15 Hedduvesniu
walaasYaInarmanslii uaznsvuiindanugs umhgduninsanmiinly

Four-vectors, Lorentz transformations, causality, foundation and intricacies of
the special theory and the Lorentz group, dynamics in special relativity, covariance of

Maxwell’s equations, rediscovering the Lorentz force, Green’s functions, solutions of

electrodynamics and high energy collisions, introduction to general relativity

897561 waAansAaaan 3(3-0-6)

Classical Dynamics

wdnvesnaransuuuiafy aun1sn1sedouiivesainsns ndnveen1suusiu
nsiedeuiiiauiass ’«Jaumam%maﬁmqwﬁuﬂ%a AUNITAISNWULLANIZVDINITENI FUNITNT
\ndeufiveuaiiadu mMIulasuuutyad nquiunvesnisoyiny flsiduneduin noufusdas
lad

Principles of Newtonian mechanics, lagrange equations of motion, variational
principles Kepler motion, kinematics of rigid body, Eigenvalue equation for oscillations,
Hamilton equations of motion, canonical transformations, conservation theorems,

generating functions, Hamilton-Jacobi theory
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897562 waransininaanadn 3(3-0-6)
Classical Electrodynamics
Ifhadsluguuuudugs damemeuslulifiain nguiunveniu fefdy
v0n3u Manszediading Wiihadsluladidnyin wimnadnlusuuuutugs Jgmemouian
Tuwindnaden aunisvesundiad nsulannd pauwiumdniniilusinats wavdeulvaveuis
Inatlsiwdu vietrndu uazlnss n1suredudimanliln n1sunsdannuszqiiadeud
NIAWISA- TR SadLrBLTUADN
Advanced treatment of electrostatics, boundary-value problem in
electrostatics, Green’s theorem, Green’s function, multipole expansion, electrostatics in
dielectrics, advanced treatment of magnetostatics, boundary-value problem in
magnetostatics, Maxwell’s equation, gauge transformation, electromagnetic wave in media
and its boundary condition, polarization, wave guides and cavity ,electromagnetic radiation,

Lienard-Wiechert potential, Cherenkov radiation

897563 DAGPRHEGREED 2(2-0-4)

Classical Field Theory

numunamansiiiinatadn wagnarmaninatadn nisunssdusiivaniin
SULUUTQYMINIINTEARY dUINENATS QU uneandfa BulSeun uasduieniniiiay JULUY
TanFewiveanamanslwih nouiauuuuuaniaieu aunifisunsiiortu wareyna au
N9 auAsing nauunvesiised ndnnslaniFewiialy ansadeudmivaualiucs

Review of classical electrodynamics and classical dynamics, electromagnetic
radiation, formulation of scattering problem, scalar field, optical theorem, invariance and
special relativity, covariant electrodynamics, Lagrangian field theory, interacting fields and
particles, gauge field, sauge symmetries, Noether’s theorem, general covariance, Lagrangian

for gravitational field

897564 naAansAduANLUUlFuRnsamw 3(3-0-6)
Non-Relativistic Quantum Mechanics
= o g o Ly aa L2 s o a fa !
nsidendmiunsin Ugiiduueslusdn ddnliunsigesiiew JymAilewnu
U3niigailsn vouirediniues nMswlas wagAuauuns nanauliiuuey n1sseumuns
AUAIT LAENITAANERAIYRITEUUATIBUAY awnasivaswaialnillou Tuwududeay alu fadu
Weansuelind azsaulalasiau fanduniu nsUsHusaIl vannarmansaiouiu N13NIeLI

LIAIDUAL
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Selective measurements, inner-product spaces, Hermitian operators,
Eigenvalue problem, Hilbert space, Wigner’s theorem, symmetries and transformations,
uncertainties” principle, localization, stability and decay of quantum systems, spectra of
Hamiltonians, angular momentum, spin, harmonic oscillators, Hydrogen atom, Green

functions, path integrals, the quantum dynamical principle, quantum scattering

897565 NAANANIAIDUANLUUTUNNSATI 2(2-0-4)

Relativistic Quantum Mechanics

nunIunamansaleudy aunislaat-nasneu anugdunsnde waziiouls
VOULUAUDITULNTN NINTIATUBUNA ﬁﬂagﬁuﬁmﬂé’f@mw g uunesUinea N13NILLIWB
aaeuyd n1swnlgymilungunisnseiiaudeflenduda aunisausn nisudasasisund
TawaFoudysyi uagnisuyueania adu 18aFH uarnsulauniilsey wazina aun1sily
YOIAUNTANTN DYNIARLIN MIuaramneldaildnd n1sasidiednia wagifgafuoynia

Review of quantum mechanics, Klein-Gordon equation, interacting states and
asymptotic boundary conditions, particle detection, differential cross sections, optical
theorem, Coulomb scattering, functional treatment of scattering theory, Dirac equation,
Lorentz covariance, Boosts and spatial rotations, spin, helicity and PCT transformations,
general solution of the Dirac equation, massless Dirac particles, physical interpretation,

localization and particle content

897566 NAANEAIADUAN LazUSNUSAIUAD 2(2-0-4)
Quantum Mechanics and Path Integrals
nsg1Aaadn weNUagnAlIoudy HATINTAE USWusimddou aunisulshaaes
mMsin eadUszneunsasudie msUszgndnsUTiusaeia
Classical action, quantum amplitude, sum over paths, Gaussian integrals,

Schrodinger equation, measurements, transition element, applications of path integrals

897571 nsainentudu 2(2-0-4)
Introduction to Cosmology
lonawaLanmidannn1saile ﬁugmmmﬁﬁmﬁ’ué’uﬁmmwﬁﬂﬂ dun1s
WInuwl uaraun13AINLT LsAAdavetenan ngvesdulda wislmesidenisdunanisal

[y

AATUYDINAINU WAZAAITIULDNAN NITFULNANITAINIIINTINAINYT SeAreainlulATIINNUNES
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1 [ =

nsduaneiiuaiea Aasiidnsana mafled msdeutudnedmdsnadleds unihgndsnud
wazAUITLE9 VB8R

The observed universe, basics of general relativity, Friedmann and
acceleration equations, geometry of the universe, Hubble's law, observational parameters,
matter and energy contents, cosmological observations, cosmic microwave background,
nucleosynthesis, cosmological constant, inflation, reheating after inflation, introduction to

dark energy and modified gravities

897591 INGTUWUS 1 WNU N WUU A 2 6 MUENA
Thesis 1, Type A 2 6 credits
Anwesduszneuinendinus wiefegaiveinusluaianivfiiestos fvun

Usziduland/madeineridnus fmuienaiswaniainudnsiveaaieifuinerdnus

(Concept Paper) wazdavinansduaseionals waznuideiiendes uasimunaiasdle way

BmHTedarilasadaineinug Wetiauesenuznssunis
Study the elements of a thesis or thesis examples in the related field of

study, determine the thesis title, develop a concept paper, and prepare the summary of the

literature and related research synthesis, and develop research instruments and research

methodology and prepare a thesis proposal in order to present it to the committee.

897592 INPITWUS 2 WNL A WUU N 2 6 NN
Thesis 2, Type A 2 6 credits
Fumusadeya Anneideya davhasanuanuinntiiauedesinsdiuinu

Ineniinug davininerdnusatuanysal uarunanuideiieAfurineunsaannusiduiansinw
Collect data, analyze data, prepare a progress report in order to present it to

the thesis advisor, and prepare the full-text thesis and a research article in order to get

published according to the graduation criteria.

897599 GHENTY 1(0-2-1)
Seminar
nsUdaue waredusigunAuIvIn1In1eidndngulludnvusveaduuun
NIYINT
Seminar presentation and discussion of academic publications in theoretical

physics
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ﬂ’nu‘nm%a\ua‘u%ﬁ'ﬁ’dﬂz Course Numbering System

Useneuseiat 6 & wendu 2 1a 4 ay 3 i 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 ey anwiAlAndvgul Inedeilontsiuaiiseiusing

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

The last three digits are course categories

\ausasiusn (Mdndes)  wansiessdutuliidney

The first digit represents postgraduate level year.

ausaFanans (Mandv)  wansdsnguividwioluil/

The middle digit represents subject groups.

@Y 0 vneds W mged seleuisive wazadinaans/

No. O representing theoretical methodology, research methodology and

mathematics

@Y 1 e Qmwwamam‘/

No. 1 representing thermodynamics

@ 2 el pdu nsduazdiow uaznamansvedlva/

No. 2 representing waves, vibration and fluid dynamics

@Y 3 MIUDN STUUTULau/

No. 3 representing complex system

WY 4 vuneds Mandvgufussyndlussuudamnssueans duneing

PN wazdIANeans/

No. 4 representing applied theoretical physics in engineering systems,
ecology systems, biology systems and social science
systems

WY 5 vanene naeidninsnw/

No. 5 representing relativity
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@Y 6 el naAaRsAANEAN NafaRsAIBUAN Limanlnih
euAauI wazvguiingaagsy/

No. 6 representing classical dynamics, quantum mechanics,

electromagnetics, field theory and high energy physics

@Y 7 WNED N8N kazanIIeansiand/

No. 7 representing cosmology and astrophysics

o 8 e Mandvgquianuidu o/

No. 8 representing physics other branches of theoretical physics

@y 9 ey duuun wasiveninus/

No. 9 representing seminar and thesis

inusiadgaThennefadRuiTedrauaysiaRanansy/

The last digit represents order of courses.



3.2 9 AWAUS LLazﬂm’gGﬁ%mmmié/ Names and Qualifications of Lecturers

¢ Y a

3.2.1 mmsamuwmawé’ngm/ Program Coordinator

Y

N1ITNITADU
(@M Yu./aUn9)
AU du3anisfingnain i o Teaching Load
r 4 - R . UnanLsa
1 ¥ - @na NNIYINT #1979 f01UU Uszine - (hours/week)
N1IANTI ;
No Name - Lastname Academic qu@msﬁnm Academic Field Institution of Country Wala
Position Degree Degree Year {]Qﬁ;ﬂ'u wé’ngmﬁ
Current After
revision
1 | wefingns 2Auns HYI8ANENT1A75E U3.n. and JHAINT ng 2554 6 6
Pitayuth Wongjun Assistant (Ph.D.) (Physics) UNINYRY (Thailand)
Professor (Chulalongkorn
University)
M. Wand ANl lny 2549
(M.Sc) (Physics) NGy (Thailand)
(Chulalongkorn
University)
.. Wand pnasnsal Ine 2546
(B.Sc.) (Physics) UMINYAY (Thailand)
(Chulalongkorn
University)

e



N1ITN1EDU

(312U BU./FUA9A)

AU du3ansAnenain o o Teaching Load
o o - - . Unasa
1 YD - dnNa NPT #1913 da1uu Uszna (hours/week)
- n1sAnen —
No Name - Lastname Academic Qm’gwmiﬁnm Academic Field Institution of Country Waiun
Year y
Position Degree Degree ‘ﬂaqﬂ'u Wﬁngﬁiﬁ
Current After
revision
2 | wgsTawm dunian HY8AEaNT1975E D.Phil. Astrophysics University of Oxford United 2554 8 8
Teeraparb Chantavat Assistant Kingdomn
Professor M.Phys. Physics University of Oxford United 2549
(First Class Kingdom
Hons.)
3 | Mr. Nandan Roy 919158 Ph.D. Physical Sciences Indian Institute of India 2558 1 1
Lecturer Science Education and
Research Kolkata
M.Sc. Physics Vidyasagar university India 2551
(First Class
Hons.)
B.Sc. Physics Vidyasagar university India 2549

(First Class

Hons.)

vianews)  D.Phil \uaasdiiieniu Ph.D.”

43



3.2.2 919138Us2IMANgAS/ Program Committee

N1ITN1IFIU

(31U VU/FUAA)

AU dn5ansinyiann e Teaching Load
; ; GRISE
7 %o - dna MAWINT  |ARAinsAne #1913 dodu 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 | WgANAT AunIu SOFMNENS1158 Dr.rer.Nat. Theoretical Physics University of Germany 2549 8 8
Khamphee Karwan Associate Heidelberg
Professor WA Wand AINTA e 2544
(M.Sc.) (Physics) UAINYIRY (Thailand)
(Chulalongkomn
University)
M. Wand AT ng 2541
(B.Sc.) (Physics) UNINYRY (Thailand)
(Chulalongkomn

University)

29



N1ITN1IFIU

(319U VU/FUAA)

AU du3ansAnenain e o Teaching Load
4 4 - o A - . Unanisa
7 ¥o - dna N1939IN13 AAINTTANEN #1971791 BRRINY Usne . (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country il Jiodn
Position Degree Year ‘U%ﬁ!ﬁu wé’nqm‘ﬁ
Current After
revision
2 | weyiuns mMandey SOMENTI1158 Ph.D. Cosmology University of UK 2546 8 8
Burin Gumjudpai Associate Portsmouth
Professor M.Sc. Physics University of Sussex UK 2542
UMINYAY
MU Wand 1Weslng Iy 2539
(B.S.) (Physics) (Chiang Mai (Thailand)
University)
3 | wieiingns WAIUNS HYIEAENT1A75E Us.0 Wand uaensal vy 2554 10 10
Pitayuth Wongjun Assistant (Ph.D.) (Physics) ' Inende (Thailand)
Professor (Chulalongkorn
University)
aINTod
M. Wand R~ Ine 2549
(M.Sc.) (Physics) (Chulalongkorn (Thailand)

University)

be



N1ITN1IFIU

(319U VU/FUAA)

o ' o & = .
FATLLRUN g1L39N13ANYIRIN wdo o Teaching Load
o 5 a A = - o Unduse
1 ¥o - dna NMEIVING - |AIAINTITANEN 197171 da1uu Useine . (hours/week)
ASANY .
No Name - Lastname Academic Degree Academic Field Institution of Country Waidn
Year y
Position Degree ‘Uﬁ]ﬁguu wangmﬁ
Current After
revision
M. Wand Pnasnsal e 2546
(B.Sc) (Physics) HTmeas (Thailand)
(Chulalongkorn
University)
4 | wehiag v IMeAaTy HY8AEaNT1A75E Ph.D. Mathematical University of UK 2557 3 7
Pichet Vanichchapongjaroen Assistant Sciences Durham
Professor M.Sci. Mathematics and University of UK 2553

(First Class

Hons.)

Physics within the

Natural Sciences

Durham




N1ITN1IFIU

(319U VU/FUAA)

o ' o & = .
FATLLRUN g1L39N13ANYIRIN wdo o Teachlng Load
o 5 a A = - o Unduse
# Yo - dna MM [AanAnsAnen #1013 #andu Uszine ; (hours/week)
n1sANEn —
No Name - Lastname Academic Degree Academic Field Institution of Country Waidn
Year y
Position Degree UJagiu | nédngnsil
Current After
revision
5 | wewanass quuiawn AYI8PNEnT19156 WA, Wand wanedemelulatys e 2551
Seckson Sukhasena Assistant (Ph.D.) (Physics) un (Thailand)
(Suranaree University of
Professor Y
Technology)
—— o o~ o o 7 7
.41, Nand wnnedemeluladys
(M.Sc.) (Physics) un
(Suranaree University of ne 2543
Technology) (Thailand)
M.U. Wand UATINNOULSAS lny 2540
(B.Sc) (Physics) (Naresuan University) (Thailand)

9¢



N1ITNI6DU

(312U BU./FUA9A)

AL du3anisAnenain e o Teaching Load
4 4 - o A - o Unanisa
N ¥9 - dnNa N193IYINT AUYANIIANET #1917 H01UU Uszine - (hours/week)
No Name - Lastname Academic Degree Academic Field Institution of Country AN Jloda
Position Degree Year ‘ﬂaqﬂ'u Wé’ﬂ’gﬁiﬁ
Current After
revision
6 | wedInn duninn 919156 D.Phil. Astrophysics University of UK 2554 7 10
Teeraparb Chantavat Lecturer Oxford
M.Phys. Physics University of Oxford UK 2549

(First Class

Hons.)

A%
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3.2.3 819159NLAY/ Guest Lecturers

i %a-uwaqa ATRUINNGIYING AN
No Name Academic Position Degree
1 Mr. Shinji Tsujikawa SOIAANTIN5Y Ph.D. (Physics) Waseda University, Japan
(Associate Professor) M.S. (Physics) Waseda University, Japan
B.Sc. (Mathematics), University of Tokyo, Japan
3 uqqa@%u 313615@!50 Q’ﬁggﬂqaququé D.Sc. (Physics), University of Toronto
Sodcheun Wiboolsake (Assistant Professor) | M-S¢ (Theoretical Physics), University of Essex
w.u. (WEnd) eshfdeududvass Qainsalumine1de/ B.Sc.
(Physics) second class honors Chulalongkorn University,
Thailand
4 Mr. Antonio De Felice S89A1@NT1158 Ph.D. (Physics), Syracuse University, USA.
(Associate Professor) Diploma in Piano, Institute Mascagni, Italy.
Laurea in Physics, University of Pisa, Italy.
5 YNEIINSY WAUAWAR 919158 Ph.D. (Applied Mathematics and Theoretical Physics),
Prim Plansangkate (Lecturer) 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

4. 93aUsznaUNYNUUSZEUNTSAINIAEUIN/ Components of Field Experience

— 315/ None

5. YoAMUANEINUNISTNLATITUNTDITUINY/ Specification for Research

5.1 A1a5uTelaega/ Brief Description

Paimualun1svinide
N1IWAIUIDIAAIINTAUT

ANUUR DYILATIATH/

and azy

=

Juihdonnertestuiidndngud] wseilumsilumideiieatu
N13518UNADINAINIUFULUY LazTeesIaINnandns

Research topic for thesis must be in theoretical physics or related topics in application

of theoretical physics and thesis report must be written in specified format and strictly

submitted within timeframe.
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5.2 NINTFIUHAN1T38U/ Learning Outcomes
- TananansodunuuegaiifluiBsindvins dnidefifinasssy
Graduates should be a good model of a good academic and a researcher with ethical
awareness
- fAndenudenngy warwenamuauanninaisesdmudiuiang fsesdannituaniy
funuuluanudilassuumei@nddugsdoluld
Graduates are expected to have deep understanding of physical problems and are
able to apply physics knowledge to understanding of other systems
5.3 9391381/ Time Frame

AANISANYIAY VUn15AnET 2 Wuduly/ The first semester of the second
academic year

5.4 91UUNU2810R/ Number of Credits

12 wuene/ 12 Credits

5.5 N5LAI8UNTS/ Preparation

1. fanmtatedsefiauls i@uendsiennznssunsiivnvinerdinug Tnefiusesiu
AQENTTUNSTIUENET (01915671U3n9) wazAniznssuN1s (0191567U3nw1533) 1-2 v/
Students propose topic of interest to assigned advisory committee composing of
a chair (supervisor) and 1-2 committee members (co-supervisors).
2. fAadeulaseisnuddenielinsuuzihannnssunsfivinuineang/
Students write thesis proposal under supervision of committee advisory.
3. Jantauslasesing1dnus dunsiasanlaeAuznIINAITRNTUILATITN /
Students propose thesis proposal to committee of thesis proposal.
4. UanauslasasngInendnus/
Students defend thesis proposal.
5. danandunsnuunululasesinednus/
Students conduct a research according to plan in their thesis proposal.

5.6 nszUUN15USELUUNEG/ Evaluation Process

1. fAndfunsidusveusiennznssunsaeuineinus/
Student processes the procedure of assignment of thesis examination committee
2. msapulosiuIneinus/
Thesis viva voce
3. s1e91uRanIsaeuINetnusiduludininedensiu wasiugaunielu 2 dani/
Thesis examination committee reports examination result to graduate school within

2 weeks after examination
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4. \nauain1sdiantsAnen aell DanszauumTudia WNY N WUU N 2 l@ueIne1dnus
wazaaunun1saevUInUa1tugavnedalussuulaligauladiileld lneauznssunisasy
Inenfinus wazunay (Full paper) Adudruniswamwanuluinednusazieslasuniseeusu

aada !

TAARUNTIUINTANSIVINTTTEAUIRNTAULATTUNITA1BUBNTINNAUNTDY (Peer Review) NOUNIT

Qe

[ I

Afiunt warifufivonsuluanvndvniu s1uiusgnetes 11309 wieduilundsdeduidos
(Proceedings) a1nn15Useu3wINsUsedtvesauauildndlne vieau1auInemansui
Usgmelnglunssususydiug viseafiunilunsansivnisvesauui@ndine/

Postgraduate student submits thesis report to thesis examination committee and
takes oral examination (open to public) and has at least one full paper accepted by national
peer review journal or publishes in proceedings of annual conference of the Thai Physics
Society or the science society of Thailand under the patronage of his majesty the King or
publishes paper in journal of Thai physics society

4. yundprunsUTEliuINANENITUNSIAsUlATIIIveadnus (latdeenin 3 visu)/

Thesis research is approved by the committee of thesis proposal (at least 3
committee members)

5. szwininiansAnwidndslilageudosiuinerinus 48nAea31891UAINAINEN
etinus (Progress Report) 9nn1ANSANYY/

In case of no thesis examinations, students present a report every semester.
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= = 4 s a
BUIAN 4. WNaN13LIBUJ LasNagNsNIIaauY AZNITUILLUUNE

Section 4. Learning outcomes, teaching strategies and evaluations

1. NMIWmILIAMENBLNLAYYaslEn/ The development of learners’ unique

characteristics

AMANYMENLAY nNagnsusananNTsuvaLlan

Unique characteristics Strategies used or learners’ activities

=

fieududadunsideluawiv | 1. Jeanansdndianudamiuaiuse wasdnanuffuily

Wandngud wazlasuniseeusuluy FEAUUUNYIRUAD/

FEAVUIUBIF/ Faculty recruitment needs to required at
Research capability at international research standard

international level 2. dadunninnisesnsieiiles Inglvidamdudiaue

NAUYBINLLDY LiBE NN nEEN1TTaLeNaY
AWINT MIBIYHHANUIAINANNTOTEAUUINYA
1nFAnan deuanUdsuanudniiy/

Organizing seminar in the current world-class

issues in theoretical physics

2. msﬁ'ﬁumNamiﬁﬂuflutwiazﬁ'lu/ The development of the learning outcomes

2.1 AMSTIN 3385554/ Morality and ethics

2.1.1 HANT5138U3/ Learning outcomes

(1) ansausengAnulunuuegsvesiinifnnsssy waza3es35u/ Being able to be a
good example of ethics and moral leader

(2) annsaliiduuzih wazuilvdymidunusssy 9355w lnedieisnnuidnvesidu
AILAULATITN TALAU UaznuAIlEugufan/ Being able to provide advice and solve the
moral/ethical problems by taking into account others’ feeling with fairness, clearness and
good values

(3) 313w wazgatuayulunsdanisiudelduds wazdyminuausssy uagatusssui
NANTENUADAULDY LLazEﬁJ‘u/ Initiating and supporting in handling arguments and
moral/ethical

problems that affect oneself and others




a2

2.1.2 naqws’msaau/ Teaching strategies

(1) AvualafiTmusssuesdns tunisugnilaliddniszsifevive wiswngsudeu
nstdaunsaldiusinsiuiy lngidunsidseulinsiaInaenaun TN IgMUNA AL LaENIS
Juannwy/

Enhancing of rich culture of disciplines, manners and respects, for example the on-

time habits, sharing of facilities and having a manner of a gentle person

(2) Tmnuredndlagliinnisnadalunsaeunieasnuaiu 01915dgaeudsengfnudu
WUUBENATUAMETTHILAE A AR
Honest in examination and in research conduct. Academic staff are role model in

ethical thinking and scarifying habits

vy
v

(3) WiulvlldndesdeBaunadsdndmnasiiiwanuvsedeyavespuinldlunisviseny/

Stressing in making references correctly in research article or other reports

2.1.3 naqwﬁ‘msﬂmﬁuwa/ Strategies for learning outcome evaluation

(1) Us2tua1nN15ATIIA1UDIUER T,ﬂEJm%Qmﬂmi?ia\‘imﬁiﬁ%’umauwma LAZUNUIN
Tun s TINAINTINATINGAN o)/

Assessing from observing of being on-time

(2) Ysunaumsnsevivasalunisaay/

Assessing from number of cheating time in examination

(3) UszidiunnanusufinveuluvthAfladsuneunaneg/

Assessing from task responsibility

(4) Usgtliuannnginssunshaninuuaslidniaasau/

Assessing from behavior

2.2 m’mﬁ/ Knowledge

2.2.1 Han13l38u3/ Learning outcomes

(1) finnugaadlalundnms wasngquiiang 4 vesiandgufiesnsdnts/ Having deep
knowledge and understanding in principle and theories in theoretical physics

(2) fpeAnNUIITIdNN T ANAng wiiieanalun1vinideluseiuassdaly/ Having deep

enough knowledge in theoretical physics to do high level research in the future
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2.2.2 naqws’msaau/ Teaching strategies
T¥nsaeulunainuaraguuuy Tiduluaudnvuzeesseivnasnsuioniaszves
37873%11U 9 Teaching and instruction can be done in many patterns according to nature of

each course

2.2.3 ﬂaqwﬁ‘miﬂ‘sztﬁuwa/ Strategies for learning outcome evaluation
UssiduanuadunynainisSou wgnsufiRvesdan Tudusie q fe/

Evaluate from the learning outcome

(1) nMvaaaueae/ Test

(2) NMsaERUNANNIAEEY kasUatgnAsew/ Mid-term, final examinations

(3) Uszifiuannsenuiiddndayivwritten report

(@) ‘UizLﬁumﬂmiﬁ’lLauai’ladﬂuiuﬁi?uL‘%Emﬂ?iﬂigsqu/é’mm/ Oral report or seminar

(5) ‘Ui%Lﬁu%ﬂﬂﬂ’]ﬁaﬁ‘ﬂi’]EJﬂf,j:aJIu%uL%EJu Tunsiausuurdsnistelymainnismeassang 9/

Discussion group

2.3 vinwen19leyay/ Intellectual skills

2.3.1 HANT5138U3/ Learning outcomes

(1) da1naunsnluni1siasien wazdunsizingun1sniuildnd aasnauainise
ﬁﬂﬂaﬁuﬂﬂﬂizqﬂﬁiﬁﬁ/ Having ability to analyze and synthesize Physics theory, and utilize
the knowledge

(2) annsawndymniessnuidndngule e nanniseng q u1a1sdslaegianunvas/
Being able to solve the problem in theoretical physics by using principal for reference

(3) awnsntanuialdnuszgndldnsdvnsionsufialuivn/ Being able to
apply knowledge for academic or professional practice

(4) syl wazsoganasanuituavi@ndnguila/ Being able to develop
and extend knowledge in the field of theoretical physics

(5) @nansanuzin LLaﬂﬁﬁﬂU‘%ﬂmLﬁaaﬁmtﬁmﬁﬂumamﬂﬁﬂﬁlﬁ/ Being able to advise
and give basic counseling to others in physics

2.3.2 NAYNSN1580Y/ Teaching strategies

(1) lumsideunsaeu Fecuzthilavedutulile/ Emphasizing on the essence of

each subject



aq

(2) dansaeunisnIsAneinazitasizidguiainnsdfne) wazaniunisaldiasy

dielilAansuaniUfeusyninagiseuiugaeu/Teaching with case studies or examples

233 naqws‘msﬂsmﬁuwa/ Strategies for learning outcome evaluation

UsgilumUan ImasaInkay wagnsuiuRvedidn wu Uselivannisiauesnganu

nsneaaulasldluunaaaunsaduN1wal N1SUTEEIUANNNTIATIEANSAANW L Hud/

Evaluating with test, quiz, examination, report, oral report or discussion

2.4 VinwglufuANNTUNUSIENINUAAR WAZANTURAYDY/ Interpersonal skills
and responsibilities

2.4.1 HANT5138U3/ Learning outcomes

(1) fimuanunsalun1TuanInIIUNIIVINIG wagI TN/ Having ability to express

the academic and professional opinions and thoughts
(2) aansadamiorugdulunsudludamsingg 1¢eg1s7/ Being able to can co-operate
with others to solve problems
(3) ansauay wazsuraveulun1sTeusuTEAUg LasaLALLeIg1waoy/

Being able to plan and being responsible to learn high level work, continuously improve
oneself and society

2.4.2 naq'ﬂﬁ‘msﬁau/ Teaching strategies
Jananssunsseuslusedniidaseuiwuuiiuiie Annsvienudungy
Motivating learning activities in a co-orperating group

2.4.3 naq‘ws‘msﬂimﬁuwa/ Strategies for learning outcome evaluation

Usziiuannngiinssy wavnmsuanseenvesdidntunsiiavesisrnungulututey wag

AunnANNgANTINNLANIDENTIUNITIWAINTIUA 9/Behaviors in class or class activities

2.5 inwrlun1sIAs1zATenLaY N15aaa15 waswmaluladansauna/ Numerical

Analysis, Communication and Information Technology Skills

2.5.1 HANT3L38U3/ Learning outcomes

(1) awnsaaniiun1sAne ansawdana nsdlauamenisN wnuil iasidenldada
yiiendinansdugieramnyaluntsinundunit uasiauenusuuamslunsudlatgn/ Being

able to study, interpret, and present by using tables, charts, and using appropriate high-level

statistics and mathematics in the study and present ways to solve problems
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(2) anunsaldmalulagarsaunalunsduau 57U59 Ussinansa wanaunune was
‘131Laua%ayja‘ﬁ'Lﬁﬂaﬁﬁaﬂaﬁj’mmuwam/ Being able to use information technology in order to
appropriately search, collect, process, interpret, and present information

(3) anansnfioansedredivsyAninmitsuina uazniaiBeu denldguuunmstiaue
987911 UE a1/ Being able to efficiently communicate both by oral expression and writing;
being able to choose appropriate presentation media

2.5.2 naqwﬁ‘msaau/ Teaching strategies

(1) Jinsgranunisalsaesiiiendesiunsiinsmeidsiuan/

Numerical analysis is included in class activities

(2) FnszaunsaimsiouiidaasuliiiFoulsiden uadldinaluladansaumey
Requesting students to access more information from the internet

(3) nszdulsiAnnsaeansfivarnuansguuuy wazisns/

Usage of many types of communications in class e.g. social media

253 ﬂaqwémsﬂimﬁuwa/ Strategies for learning outcome evaluation

(1) Uszilivanmatanisunauelasldmalulagarsaume vioadaaans wazans/
Assessing when students orally present their works using/dealing IT, mathematics and
statistics

(2) Ysziduainanuaiuisalun1seduiy n1sedusie nsalAnwIang 9 Afinnsiaue
Giaviﬁ’l‘f?uﬁau/ Assessing from ability in explaining, discussing of case study

(3) Uszilusinuznsdaiaseiannseauiild SuneununeAnerinug/ Assessing from

reports or thesis
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3. WNUTLEAIN1INTERNBANUTUNAYBUNINTZIUNANTIREUTINVENEATE T8V

(Curriculum Mapping)/ Programme Curriculum Mapping

Han13iTeuilunnselinlnamanensil/ Learning outcome

(A1AUN2AVVBINTBAB LULEDAARDINUA519 curriculum mapping A4U198149)/

(ordical numbers are according to the table below)

3.1 AMSIN 9385550/ Morality and ethics

(1) anunsaUszngAnulunuuegiavesginfidnasssy waza3es55u/ Can be a good
example of ethics and moral leader

(2) annsalviduuzih vazuiludamiunusssy 93es55u Taedidennuidnvosdu
AILANLATITN TALAU Uagmuelendunaw/ Being able to provide advice and solve the
moral/ethical problems by taking into account others’ feeling with fairness, clearness and
good values

(3) 313w wagatuayulunsianisiudelduda uagdgmidunnsssy wayadesssudi
NANTZNUADAULDY LLazﬁi\T%u/ Initiating and supporting in handling arguments and
moral/ethical problems that affect oneself and others

3.2 ﬂ’:ﬂ&li/ Knowledge

(1) fienudarundlalundnns wasnquiisns 1 vesiAndvauiog1sdnds/ Having deep
knowledge and understanding in principle and theories in theoretical physics

(2) dosAnNuiiddnnaidndnguiiiesnelunisvinideluseduasraly/ Having deep
enough knowledge in theoretical physics to do high level research in the future

3.3 vinwen19leyay/ Intellectual skills

(1) daua1n15aluni1siesisyt Lasduasizngednianiuildnd nasnauaiunse
ﬁ’lmmiflﬂﬂizqﬂﬁﬁﬁ/ Having ability to analyze and synthesize Physics theory, and utilize
the knowledge

(2) asawntgyrnmesnuildandnguile lasumanniseng o unanedalaeegramunzan/
Being able to solve the problem in theoretical physics by using principal for reference

(3) anunsathausildundssgndliniaivinismionsufoaluivng Being able to
apply knowledge for academic or professional practice

(@) ansafia wazssgonasfausluaviEndnguflls/ Being able to develop and

extend knowledge in the field of theoretical physics



ar

(5) anansnuuzth waglimuinuidesiuudddulumansiiandls/ Being able to advise
and give basic counseling to others in physics
3.4 YiN¥EANUTUNUSTENINUAAR WAZAUSURAYDY/ Interpersonal skills and
responsibilities
(1) HAuaunsalun1TuEnIANUAUNIITIAIS WardIvTn/ Having ability to express
the academic and professional opinions and thoughts
(2) ansasadorugdulunsudlediamisieg 1¢eg197/ Being able to can co-operate
with others to solve problems
(3) anun3aeuNY wagSuRaveulunsBoudnuseiugs uagimuaulesegselilos/
Being able to plan and being responsible to learn high level work, continuously improve
oneself and society
3.5 finwemiessideiaeey nsieans wasnsldmaluladansaume/ Numerical

Analysis, Communication and Information Technology Skills

(1) @aunsadniun1sfine) aunsaulana N15ULaNEAIEATIY WU Lazidenldads
w%mﬁmmam‘%ugﬂaemmmzaﬂumiﬁﬂmﬁuﬂ% waztausiuzumslunsuilelew/ Being
able to study, interpret, and present by using tables, charts, and using appropriate high-level
statistics and mathematics in the study and present ways to solve problems

(2) annsaldmalulagarsaumelunisduau 59050 Ussanana wanunune was
‘lj’lLaua“i’f@;ﬂaﬁLﬁﬂ’ﬁf@ﬂ@&hﬂmmzam/ Being able to use information technology in order to
appropriately search, collect, process, interpret, and present information

(3) anansndeansesaiiseansniwiisuinivan uaznadeu @onldgunuunnitaue
9813912 @U/ Being able to efficiently communicate both by oral expression and writing;

being able to choose appropriate presentation media



3. UWHUTILAAINIINTERNBANTURAYOUNINTFIUNANTTEUTE 1879 (Curriculum mapping)

@ Fornusuiinveundn/ Major responsibility

O fomusuiinweuses/ Minor responsibility

PINWEAUTUNUS

FTRINYAAA 1Y

TINYLNISAATIZHLT
ALaY N1SHDEIS LAz

mstdwmalulag

AMUSITU 385U/ AN/ . . dsaume/ Numerical
inwen19sysy/ Intellectual skills AMUIURNAYOU/
a Morality and ethics | Knowledge Analysis,
31899/ Course Interpersonal skills
Communication and
and responsibilities
Information
Technology Skills
1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 3.4 3.5 4.1 4.2 4.3 51 5.2 53
897500  sztU8UITIVENNS
WeEmans wagwnalulad
O]l e & | @& & O O e OO0l e o o
Research Methodology
in Science and Technology
897501  NITUIWIBNNANAFENT
dusunand
Mathematical Methods O O O o o ® o O O o O O O O O O
of Physics

$1%



PINWSAUTUNUS

FRINYAAA LAY

TINYLNISIATIZHLT
ALaY NSHDEIS LA

msidwmalulag

AMUSTIU A3U5IIN/ A3/ . . - dsaume/ Numerical
inwen19dsysy/ Intellectual skills AMUIURNAYOU/
a Morality and ethics | Knowledge Analysis,
3187397/ Course Interpersonal skills
Communication and
and responsibilities
Information
Technology Skills
1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 3.4 3.5 4.1 4.2 4.3 51 5.2 53
897503  HeNuNIU LazNITULHNNTZAY
Green’s Functions ORNOHEONN NN NN NN NECHEONN NECHNONNEONNONNONNGC)
and Propagation
897504  @UNISLTIDYNUS
WAZTEUUNAIR
Ol | e e | &6 & O O @ O]O0|lO]0O]0O0|O0O
Differential Equations and
Dynamical Systems
897505  sxLUpuiniesavluidnd
Numerical Methods O O O o o ® o O O o O O O O O O
in Physics

6v



PINWSAUTUNUS

FRINYAAA LAY

TINYLNISIATIZHLT
ALaY NSHDEIS LA

msidwmalulag

AMUSTIU A3U5IIN/ A3/ . . d5eume/ Numerical
inwen19dsysy/ Intellectual skills AMUIURNAYOU/
a Morality and ethics | Knowledge Analysis,
3187397/ Course Interpersonal skills
Communication and
and responsibilities
Information
Technology Skills
1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 3.4 3.5 4.1 4.2 4.3 5.1 5.2 53
897511  QuuuwarAnIaNna
wagmsiUAsuinane
Equilibrium Ojloj]0O| e e & & O O|e 0ol 0l0|0 |00
Thermodynamics and
Phase Transitions
897513  naransidsataauna
waznguiaal
Equilibrium Statistical O O O [ ) [ ) o o O O o O O | O O O O
Mechanics and Kinetic
Theory
897521 ﬂﬁu LLa%WﬁﬂWﬁ@l%‘UENI%a
o JO|lO0O|lO0CO @ &6 & &6 O O @@ O]O0O|]O]0O|]0O]|O
Waves and Fluid Dynamics
897523 dryey1ad LAz uu
‘ O/loj|0O| @ & & & O O|le OO0 l0|0|0|0
Signals and Systems

0§



PINWSAUTUNUS

FRINYAAA LAY

TINYLNISIATIZHLT
ALaY NSHDEIS LA

msidwmalulag

AMUSTIU A3U5IIN/ A3/ . . - dsaume/ Numerical
inwen19dsysy/ Intellectual skills AMUIURNAYOU/
a Morality and ethics | Knowledge Analysis,
3187397/ Course Interpersonal skills
Communication and
and responsibilities
Information
Technology Skills
1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 3.4 3.5 4.1 4.2 4.3 51 5.2 53
897533 vuflasstnedudouloniu
Introduction to Complex O O O [ ) [ ) o () O O [ ) O O | O O O O
Network Theory
897551  duWNSAINILAY
ORNOCREONN NN NN BN NECHEONN NECHNEOENONNOINONNGC
Special Relativity
897561 wWam@nsAaTaan
i ORNOREONN NN NN BN NEOCEEONN NECHNEONNCONNOINONNGC
Classical Dynamics
897562 waranslwinmaadn
. ] Ol 0] O0O| e & & &6 O O|@@ OlO0O|]O]0O 0O
Classical Electrodynamics
897563 Vg aUINARIEEN
e ORNOREONN NN NN BN NEOEEONN NECHNONNCONNOINONNGC
Classical Field Theory

1§



PINWSAUTUNUS

FRINYAAA LAY

TINYLNISIATIZHLT
ALaY NSHDEIS LA

msidwmalulag

AMUSTIU A3U5IIN/ A3/ . . d5eume/ Numerical
Vm‘latzwwﬂzyzy'l/ Intellectual skills AUTUNAYDU/
a Morality and ethics | Knowledge Analysis,
3187397/ Course Interpersonal skills
Communication and
and responsibilities
Information
Technology Skills
1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 3.4 3.5 4.1 4.2 4.3 5.1 5.2 5.3
897564 nNafARSAIDUAL
wuulaidusinsnn
OO0l 0 @ e e e O O e O]l o0 |00
Non-Relativistic Quantum
Mechanics
897565 NAAIANSAIDUAL
LUUFUANSAIW
OO0l 0O0 @ e e e O O e O]l O |00
Relativistic Quantum
Mechanics
897566 NaFERSAIDURY LavUSHuS
Rt
. OO0l 0O0 @ e & & O OO|e O]l O |00
Quantum Mechanics and
Path Integrals
897571 $ns1ainentudiu
. OO0l 0O0 @ e e e O OO|e | O]l 0O |00
Introduction to Cosmology

4%



PINWSAUTUNUS

FRINYAAA LAY

TINYLNISIATIZHLT
ALaY NSHDEIS LA

msidwmalulag

AMUSTIU A3U5IIN/ A3/ . . - dsaume/ Numerical
Vm‘uz‘vrwﬂzuuzy'l/ Intellectual skills ANUITUNAYDU/
a Morality and ethics | Knowledge Analysis,
3187397/ Course Interpersonal skills
Communication and
and responsibilities
Information
Technology Skills
1.1 1.2 1.3 2.1 2.2 3.1 3.2 3.3 3.4 3.5 4.1 4.2 4.3 51 5.2 53
897591 Anentnus 1
WHW N WUU N 2 ® 6 6 o o6 o o6 o6 o o o o o o o o
Thesis 1, Type A 2
897592 Avendinus 2
WHW N LUY N 2 ® 6 6 o6 o6 o o6 o6 o o o o o o o o
Thesis 2, Type A 2
897599  duuun
e O|lo0o|lO0| e | & & & O O e e o o o o o
eminar

3]
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NUAN 5. nanna iuN1sUSEIUNANRR/
Section 5. Criteria for Student Evaluation

4

1. ngszidau wananinaat Tunisliseauazuuw/ Regulations and Criteria for Grading

Tszuudnusadiuiu uazardduiulunsa uavUsufiunansineiluusassiedun
Tnoutsnsfmundnusddududu 3 ndu fo Snusdrduduiiiandidutu Snwsdfududlad
AUty wardnusawutuiiosifinssediune/

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:

(% '
v aa o

1.1 Shwsanutunaainutu Tinivue 79/ The letters with grade points

Snusdeutu/ Letter  aumiang/ Definition FddutY Grade Point
A s/ excellent 4.00
B+ 1A/ very good 3.50
B #/ good 3.00
C+ Anald/ fairly good 2.50
C wold/ fair 2.00
D+ 991/ poor 1.50
D 99UNIN/ very poor 1.00
F nn/ failed 0.00

[
°o v o al

12 onwsanutuilufimanautu Tinvun feil/ The letter without grade points

Qe

DNWIANNUIY/ Letter  AUMUNE/ Definition

S Duiiwelas satisfactory
U TiJudinela/ unsatisfactory
W N1309UII8IVY/ withdrawn

13 $nwserduiuiidslifinisyssdiuna Timun i/
The letters without evaluation
Snusansudu/ Letter Ammang/ Definition
| nyinnadaliauysal/ incomplete
P naiFeunsaeudiilifugn/ in progress
Tusiedvdadu Ganasdasldmadudulaisni C wie s fastuazdesameidou-
Beugnan
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
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e muAliin tazUsziliunamednysandudu S wise U lawa siedviiliddu
wiheAn/Anenlinus
The courses which are given a S or U grade are non-accredited courses, seminar

courses, and thesis

% la‘ aa e . )
2, nszuqumsmuaaummg'luwaaquﬁﬁumuam/ The verification of student’s

achievement

2.1 MIMUdeUNInIFIUNaNSSeudvzdandslidnsanisfine/ The verification

of learners’ achievement while students are still studying

211 wiiengnssunTInuaey ilemuaey Yszsnanmsdeusigivn
WNUNSAEUTIEAYN uiveung (Assignment) Yedou Aiin1snialinzuuundn
YousarTIEIN TIeIEsTa wazUsEiiunanTsiseuivesiidnatasidun AsuAIU auysal
dielsihilaindaou viedsuinveuneinldduiunsisounisasy nsussiliunaniuussiiu
wnspumansSoudvesneiniuiignimuelily une 2 uay une.3 agnauiaie/

2.1.2  AUENTIUMIIUEDUY T enuasURanmsmudeuddlionasdidou uay
‘Uizmwé’ﬂqmlﬁaﬁﬂizﬂaumi‘u%’uﬂgﬂﬁumumiﬁaum'iaaui'ls‘ism warUSuusmangmsaell/

22 rsmudeUIAsgIURaMIEeudvdndandsamefinyninsdissludesieluil/

The verification of learmers’” achievement after learmners graduated

221  dwnanznmsallanuvesiudia muﬁy’qmmﬁmﬁmmﬁ’ms‘ﬁmﬁﬁGiawé'ﬂqm
msdnnsisounsaeu nsUssliuandudiausiayuiiaunsinuilufuvessyazailunmsmai
Anaiusioruy anuanansa anssiilavestaudinlumsuszneumsnuedn/

222  @15aanuianalavegldiugn lundvesaiunion wazainus
nainiiFou savsanidus fifvualundngnsiiieadostunisussnoueInvestiudin

suwnsdalonaliauedefaiulunisusuugmananslingsau/

3. Lﬂzusﬁmséi"lL‘%f\]miﬁnmmwﬁngm/ Graduation criteria

3.1 fszezliain1sfAnwiniun1ue/ Complete Study within the length of time
required by the programme

3.2 aWIzLﬁEJUL%‘EJumumaJﬁ%é'ﬂgmﬁmuﬂ/ Complete all the courses as required
by the programme

3.3 @RUNIUANNINYISINGWALUTENATRIUMNING188/ Meet the English
requirement stated by the university

3.4 ﬁmsnﬁ’]aﬁ%ﬁmuﬁ’gumuﬁﬁmuﬂiuué’ﬂqm wazdoulvvosauiivniy 9/

Complete all the courses as required by the curriculum and field condition
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3.5 fwansanuldmsesutuazauads Tisnd 3.00/ Gaining Minimum GPAX of
3.00

36 \aueinendnus uazasusiunsasutnadadussuudealgamlathsuilalss
Pass the oral viva voce examination (open to public)

3.7 wasnAnerdnusiduunainuaduiiin (Full Papen asdosldsunsiiu wie
agetioediunslinanuy wiedunilwemanuldfunssensuliifunlunsans wiodafiun
N93V1N9 w’%aLauaﬁiaﬁﬂsssqﬁmmsﬁﬁswEmumsﬂizsqm (Proceedings) seauanausenatios
fifnssunsaeuensaundunses (Peer Review) Aeunisafiaudt wasiduiiveusuluarvivndu
lngndngmsuuzilianusilusigaun1suseyy (Proceedings) ¥04n15Us Y03 91015U5837Y
vsaNANENd e vTevesdunuINeIA@nsLislsEwnelng/ Full paper accepted by national
peer review journal or publishes in proceedings of annual conference of Thai Physics Society
or the Science Society of Thailand under the Patronage of His Majesty the King or publishes
paper in journal of Thai Physics Society

38 danssiussyanlnasdedldsziutumlisini C mnldmniiardommedou
L%‘EJusl,m’lEﬁﬂj’ﬂfm};’l/ Student has to gain at least C (2.00) in lecture course. Otherwise

student has to retake to gain new grade of at least C
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a Y] ¢
RUIAN 6. NITNRIUIANIANTE/

Section 6. Faculty Development

1. NSM3BUNTTEIMIUD11581L/ Preparation for New Faculty Members

1.1 Fandngnsmssvsudmivenarssivl feenadatuluseduumineds vienms
1.2 Teasdinddunansainisaeuretonsdiiuszaunisel

1.3 daszuunusi/szuuiiiaes (Mentoring system) wAe19158 11l

1.4 Fawdougiien1ansd uazienansiiisrtesiumsuforanulieransdls

1.5 dnuguiimaenansedlvl 1309 unum wihil mnufuinreu uaziBeamdngns

LarN13ININUIENIaT1879 (Course syllabus)

2. MINAIANY uaziineliliiAm19158/ Development of Knowledge and Skills for

Faculty Members

2.1 MSNAUINNEZNITIANISIITIUNNTEDU 11590 wazUszidiung/ Development of Skills
in Teaching and Evaluation
2.1.1 dnousidsfRnmaifntusuuuunmsinnisSeunisaeu nmsaeu
nagnslun1saou kagmsin waznsUssliunalusedv
212 atvayulifasuiudununddvnslusunsiounisasy Weuwandsusinue
AwARLRUgaeuB I ofE RN
2.2 MSRAUIIYINTG wazdvTnd1uby ¢/ Development of Other Academic and
Professional Skills
221 atuayligaouvhanddendusslovideyumu/dseme
2.2.2 wanbiaeuld@nw1/Adnsineusy uastiauenadnIvns/Ady
2.2.3  Wigapuiduidlunsdavimanans USuusessedn viewmuvangasivl
225 atdvayuliigasululfuinismiaivinisiinsaduainudeanisvesnaiausasiy
wazdann Wielvanansathussaunsalinimuinisiounisaey
22,6 LTJmIama‘w‘%a%QUUizmmlﬁﬁaausﬁasﬁmL%auimjs] WeRaunsiSeun1saey
sssusanuazaanludunsiamguasaiujdanislu wesufuanas

Tieane
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= Y Y
NUIAN 7. msﬂiznu@mmwwangm/

Section 7. Curriculum Quality Assurance

1. MIANUNINTFIY

a v =

ﬁmiﬁmummifﬁ’wﬁummgwwé’ﬂqmmmnsaummgmﬂm ITAURANFANYN WaZLAA

q

N15UsEAUANAMNSANYIVRMING Y Fil

1.1 A5auiiunisdnyin uagfinmusgaunid 11RSFIUAMIAIAIGY YBIUANFATAINUA

a v

AU IR UAITUTNINITIANITNANEATAUNTOUNINTTIUAMIATEAURANAN Y I

q

€YY a [ [ o

Y
- mmié@aau LaEBITURHIUNATRBUVANEGAT RN IGEGN UAB.3, 4AD.5 Lay umPa.7

Y

a [

LAZI1E9UFIUITHANITANTUIIUAIUNTOUNINTFIUAMAITEAURANAN Y Lasdninanr Uz Uy

USMSIANTAANGATVBIUNNING G

'
=

- AMNYIAYTIYIIUNITINGS UAD.3 UAD.5 WATUAD.7 ABNUITLYNAULIINIUNFUNTDY

3

VANGATHALIUAILIYINTT
1.2 A15895URRYRUTI8IT AduMITANIsseunsaey wagn1sussliunanisaeu
= Y a a Ao a
wagnan1sseusilulumuseasdenlusenniuinvey
1.3 9197135971U3n 81 UagAnEnITUNISIUTNYINeITnUSAIUANNITIANITIS BUN AR
a a 3 a a Y =2 v
ngrfinug wagn1suseiiiunanisiieuiliduluniunseu wagAunINveINISANYITERY

JUNnANe1U99NanNSURATOU

v a

2. Un

[

NSMMUATEUY kaylansuseiununmuemangns tudiurasiudinuemangns Aall

o =

2.1 nsimusbiinisidupunmtaudialndulumunsevinasgiunagdissiugaudng

9

WiawR ngnsiansananuadnsnisseus laimunnudnvasdudiniisUssasnamuniun

13y 1p9.2 BeATaUARUNANTITSEUITY 5 91U LAl ATUAMSTIUITETITU AIUAIINT MUTInLEN1

Ty Auvinweauduiugseninayang wazausURAYeU wagAUiN¥eNITIAT TR 1aT
= o =

nnsdeans waznsidmalulagansauwme

2.2 wanuwesddn warfdnianisfnwlasunishiinivsomeuwns lainasinisdisa

[

ANSANEYY AINUALANAIUINGITNUS WIodIUNTIVIINe1dnusAealaSUNISARUN Usalasy
) aa

n15eusUlRRRNINTUUNALATETUIITANTTLAUBIR NS TEAUUIUNTIRNT AN INANNUSZANA

q

ﬂiu%ﬂ’ﬁmﬂ’]’iﬂ’]i@ﬂmﬁﬂ%ﬂ

a 1 Ly a

2.3 dnsdrsiaszauainuianelavesd lduande dudialrdnuuinsgiunisiseus

Ao
NAIURN
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3. Ugn
#smuaszuy wagismsUseiuaunmuamdngss Tudiuvesan fail
3.1 msfudhidavemdngasidulumunaeinisiudimussuy uwaznalnvesminendy
wsms Fudulumuteteduvowmingduusms isonsnwseiuiudinfnusuiaduly
mudeimunnuantivesiasinsiimnzausonisiieuiivdngnsimun lnenanansds uinvey
nanans isAnenIsUNITUTEImMangnsarTINduiinTunuautRveadas wazuing
NMSAATURBUNINGINY
3.2 mawssuemumiennoudn@ny ndsndudunsaeudunuaiieodaidenianll
udrnansdaiusiie AnwSeumnusiugundnnsidnnegyng Fu waruenainiy
Inends uaguvinededaliinsusuilmaianlminnanans@nuiisinisyudhiasi el
Handianudilaluszuunisseunisaeuvesminendy tnameseauiafinfing wazn1sannig
Founisaouvemdngns Turdinsudsisornsgivinwmednsdmsuianlnde
3.3 nslimuUSnwdAenis uwasdue uwniids
3.3.1 Uwmu‘wé’ﬂqmi’mﬂﬁﬁ'ﬁwﬁﬂﬁiumﬂﬁﬁw%mﬁqmqﬁm‘imma LagFudue
wNildn
3.3.2 1n15A3UANNITALANITINAIUTA Y INETNUS H1UIIUUTNITA1TANY
Tnedfiunsmuduneusineg fdensufivvesdadinineds Sesmualiinsfinaunissniuany
Inednusvesdnfuddunianising Laziin T suaTUNaN SR TLO UL U
rihuenansdfivinu wasnuuinsivins iefunsuluiszguanznssumsuimsine1ds
333 9191384 3uRnvevlusieinfiusingly uae.3 iwiiidasih wazdnda
s1wavidun uAe.3 neududunisasussaties wilsduav LLﬁz%Uﬁﬂ%@Uﬁﬁ@iUﬁ83%’]‘5‘146]
wazAdunsdari uae.5 ndsnasadunsruinnsdsunisasu laessauluiideuinng
N3ANYIveNINEIREALMTUALIAN
3.4 nnsdsuRinveundngns vmihilunsiduAanudnanisacey wardnsinisdisa
msfinwvesdidnliduluauununisfnuvesmiangns

3.5 ddnvewangnsanunsadideionsou vielymieinag Wuensdysuiaveunangns

vIoHIuNTEUIUNITUTTIIUNANISISBUNTSARU drunsalvesnisenssaldmiulidniignaslny

&
aa aa ad

Tanfiavstugvssalsenmenssunsanssal aelu 30 Tu duwdiusunsumdadnyg lnevidnies
Junilsdendounanalsznou wazdusesiududinineds uaglinuenssunis gnssaliiansan
Twdaasaniglu 30 Tu duswwaiuiildsunisdeavssal Ined3dadevesnmznssunisgnssal
o4 @ AL

noLlUNAUER

3.6 nsatiuayy wazliduwugunids
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Tunsainfdsdanuasdeineinunanisuseiiulusiednlaivuils Janaunsadunisas

YagnIszA1eAneUlUNTaOU AABAIUVBYATILY INAT UagiTuTTliuvesesdluudazsngin

'
o

1o dautidnngnadiny Tavstugnssalrenmznssunsavesal nelu 30 Tu Juwdiuiunsiumd

aslne lagAr5essosindunilsdensonnanaysznou wazdusosiudaudningide

[y Y Y

warbingnssunisgnssal fansanbiudaadaniely 30 Ju dudwdiuiildsuniidegnssel
IneAidadevasnaznssunsgrssaliioilundugn

3.7 ANABINITVDINAIALITNY AL waz/MTe AUTanelavewldUndin

(%
=

3.7.1 finnsdnu uaglinswiaudesnsyesmatnau daan itedudeyaiiugiu
Tun9¥n wagmsUdulsauasiauméngnsesnadeliomng 5 ¥

3.7.2 imsfinwmeuianelavesldiunianUnisinm

3.7.3 fnsaanumsiauondn wazanufmilunsiauvessudin ielils

Joyadaunduniiniu wazuulsavdngns

4. AMNRNTY
nsmvualidseuy uagdimadseiuauninnangns ludivespanansdvemangns fell

4.1 TN15USHT LasiaILND19158 AILASEUUNNSIUN158 ML 1aen1sAnEana1158 L

IS wva

voandngnsiluluniuszideu wasndninusivesuniingnds lngenaisdlvisesdnmany

)
AN UNUINTTIUNSNgATIEAUTMNARAN YT W.A. 2558 Lazlnudin1sAnyl wavauaudR
MUTINEIREAMUA AD
o @ =2 v A a aa ¢ & a a 1% ) A o
dusansAnwseavUsyaen luavdwnidnd viearviieites aenadesiu wied

a s

AUUUAYINIAUAENAVO U] 3alNaNUITeTEAUUIUNMRAUNEANANg B
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7. AUsINAN1IALEUNY/ Key Performance Indicators

7.1 A2Us¥nan/ Core Indicators

N15UsEAUAMAINNANGNT karN15IANISISEUNISARUNIN iU dInd AN INeEN4

v a va o No 1 X o a o & . .
u@ﬂmquuqmiiqumaﬂ'ﬁlﬁﬁ]ug‘mﬂq%u@ Iﬂﬁﬂ@?UﬂsﬁmaﬂqiﬂqLUU\ﬁu #M9U/ The curriculum quallty

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:

annu/
No

o

AUdUsINaN1sALEUIY/ Core Key Performance

Indicators

I 1/
First

Year

7 2/
Second

Year

W4t 3/
Third

Year

6 o L% 1 vV ¥ a0 1
mﬁ]Wiaﬂizmuaﬂgmamwama&Jaz 80 mmumaﬂumaﬂizsqm
WHDINUNY AR WAEVUNIUNSANTUNUTENERS/

At least 80 percent of programme committee involve in

a meeting for planning and revision of the programme

fis19az138nY0MdANgNIALLUY UAB. 2 Nidenndesiunsay
UINTFIUAUIALNIYIF MT8UINTFIUANIAANVY/E1V1IV
(Endly/

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)

95188298 UR951879 Wars18asLdenAURIUSEAUNTAl

AAAWIY (H131) AULUU UAB.3 Lag UAD.4 BE19lasnNaunIs

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

the TOF3 and TQF4 formats prior to the beginning of all

courses

o o

TANIIIBIUNANITALTUNITVDITI9TVT LaLIIBIIUNANIT

AEUN15U0USEAUNISAINTIAEUNY (A13) ANUWUU UAB.5 LAy
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a0/
No

v

autiusdnan1sALtiugIu/ Core Key Performance

Indicators

I 1/
First

Year

I 2/
Second

Year

7 3/
Third

Year

ur0.6 nglu 30 Yu nddugnniantsinuiidaaeyliasuyn
518738V

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

FATIIINUHANTANTUNNTVBIMENGAT MUWUU UAB.7 A1elu

60 Yu nasauUnisane/

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

fnsmuaeunadugnivesddnauuinsgiunaniniieus 9
Avua Ty wpe.3 wag uAe.4 (01d) egradaesesay 25 Va9
medvidaaeuluusazdnisfiny/

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

dn1siau/JTuussmsianisiseunisasy ﬂaqwﬁ‘miaau 179
nsUszidiunanisideud 9nuanisuszfiunsaduaud
el uae.7 Viudy/

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

2191381 (013) VnAulasun1sUgUTmAYIRALULINAIUNTS
% =

IANITLIYUNITRDW/

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

the learning and teaching
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I 1/ W 2/ | V9 3/
First |Second| Third

v

a1nu/ autiusdnan1sALtiugIu/ Core Key Performance

No Indicators
Year | Year | Year

919158U583NAULATUNITRAILINIIYINTG kag/vs03Y TN
pgstesta 1 ASY
Every full time lecturer attends academic and/or

professional development training at least once a year

FuuyAaInTatvayunIsiseunisasu (Gd) lasun1siaun
M5 wag/Mioivdinlidesniniesay 50 ned/

10 | At least 50 percent of the supporting staffs (if any) attend | X X X
academic and/or professional development training each

year

sefuaufianelavesidntanvie/Sadinlnifiddenanin
vdngms waglhitonin 3.5 anAzuudy 5.0/

11 | The average level of satisfaction towards the program X X
quality of final year students or of new graduates is at least

3.5 out of 5.0

Y

seauauNanelavelddadinniinedudinlvd wiglides

N1 3.5 nNATLUULY 5.0/
12 X
The employers’ satisfaction towards new graduates is of the

average level of at least 3.5 out of 5.0

naein1sUszdiunansAniunuiion1siuse At HEuNIangas
inasinsUsgifiunanisiniunms Wulumudidsunluinpsgiunandsefugaudnw
WA néngnsileuInsgIuaLnseUNINIgIUAMdsEAugauAneY Fealnadiluniusg
et dsdu (Faustil 1-5) uaeuedd 6-12 azfeaduiunisliussamuitmaneagig
tonfesay 80 vasiUstlulfivssdiu Jeagldfusorimdngnsiiassuiloweunisoly uas
wdessunisussduleglussdudnumdninusidnaonly Wenswauigmuaindudinesis
soiiley/
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
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year of evaluation. The overall quality assurance of the curriculum must be maintained at
level of “fair” to grantee the quality of the graduates.

7.2 fUY0MANgN /819139 Programme’s Indicator

Y 1

AIUTVRIMANENS/a1uIvAmualY 1Ae. 2 AggnAruAumUstliussaidvang
lnuAgy/ Mangns/ a1vy/
Programme’s indicators as specified in TQF2 are to be upheld and monitored

by the responsible faculty/ department/ academic field.

anau/ AUIBNANTSANTUIUVIVANEAST/ Anlmane/
No Programme’s Key Performance Indicator Target values

SegarrasntuudaniinisitausnsIdeludunuiuseiningnae

(aunsudunwvIng) agrelos 2 ASY TEUINeNSAnYY/
1 100%
The percentage of number of students giving at least two

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

Jewagvesdrwiulidniinisunauenauwuulinilan Tuns

Uszqadnn1sszaun® noudusansiine egnsiley 1 a5y
2 100%
The Percentage of number of Students giving at least one

oral presentation’s in national conference

7.3 A1UsdlusEAuNNNINeIae/ University Indicators

muslusgAuimIne1de azauaulaen15e8nUsenIA 119sNIS MY Anay
Uszilluduadliussaudhuane tnsuninends/
University’s key performance indicators are set, evaluated, and monitored by

the university

I 1/ % 2/ | B4 3/

anu/ fusBNan1sAiuaulusEA NI AINgaY/
First |{Second| Third
No University’s key performance indicators

Year | Year | Year

$RUATYDITIHIVNRANTANVININUATNILUAFDULINYINTINNAA
- . - L 3 35 40 a5
3INBNYW/NIASFUIVTIEETLAYRE1TRY 1 AT

SovazveaaidsanisAnwnidnsansfnwmnelussesiai

MMVUAMULKUNTANYIVDIVENERNS
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q

Jueguosuszavu

. o v . X . - . - . U 1/ U0 2/ | I 3/
a1nu/ ArusTNanTsAduuluszAULNIINgaY/
First |Second| Third
No University’s key performance indicators
Year | Year | Year
Sovazvpsd U IvINTN TS sunsaouluanuuy
3 ) a0 | 50
YIUINTANERS
4 | Sevarvesduundeniaideludnuaysuinsmans 30
5 | Sunuwinnssuiasslulnedanlussauiudindne 0 0 0
6 U start-up/ entrepreneurship 0 0 0
FUUATBYEANUTINLEMNANINTIUNATT LaNTU
7 1 1 1
anuusznaunts TuUsene uag Msennsuseine
uunudmung (target area) WigiSeulaimuiosdniug
8 | wazad 1 uinnssuieRAILILATYENY WATAMAINTINAIL | O 0 0

\Hesnanvividndngul wanansusyaln [Wunangesdddvinisiuin Jadu

a Ao s a a & Q1 a Aa o 9] o o ¢ ¢ o
a']GUr]FJGU']VIaQLﬂi’WWLGUQ’JsU']ﬂ']iwuciqu LL@%VLJJEL“UmSEJ’YJ“U’Wm NWYEUTEIN Vﬁ@aQLﬂiqgﬁaﬂﬂﬂjqﬂzw
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897501 NSEUIUITNIARINFNERNS

dnsuiEnd

Mathematical Methods of Physics

897501 NS¥UIITNAMIRFNERS  3(3-0-6)

19

dmsuiEnd

Mathematical Methods of Physics

Y$u miheia

Y 2(2-0-4) 1Ty 3(3-0-6)

897504 @NNTSLTIDYRUS WawsEUUNaTn3(3-0-6)
Differential Equations and

Dynamical Systems

Wa sedviiviiiteysaunisiu

Dynamical Systems

897511 gauvmaransauna 3(3-0-6)

Equilibrium Thermodynamics

897511 gaunmamansauaa 3(3-0-6)
waznswdsuigae

Equilibrium Thermodynamics

SU Ja518391
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and Phase Transitions

897513 nafmansidsadinauna 3(3-0-6)
uAzngufal
Equilibrium Statistical Mechanics

and Kinetic Theory

897513 narmansidsadnauna 3(3-0-6)
uazngufal
Equilibrium Statistical Mechanics

and Kinetic Theory

AILAL

897521 N5&U uazAAL 3(3-0-6) Ua 51673717
Vibrations and Waves
897521 Ay uaznamaniveslua 3(3-0-6) da seinlwmidioysuns
Waves and Fluid Dynamics
897531 J5UUNATH 2(2-0-4) Ua 51879
Dynamical System
897561 waf1ansAanaan 3(3-0-6) 897561 war1ansAaNaan 3(3-0-6) AL
Classical Dynamics Classical Dynamics
897562 warmanslwinmanadn 3(3-0-6) Wa seiwlng
Classical Electrodynamics
897563 Ngufauunaiadn 2(2-0-4) U3y Wusedniden
Classical Field Theory
897565 NAAANITAIDUAN 3(3-0-6) 897564 NAAANITAIDUAN 3(3-0-6) USu sas i

wuuldduimsan
Non-Relativistic

Quantum Mechanics

wuulsdduimsnn
Non-Relativistic

Quantum Mechanics

91nuf 897565 1y 897564

sre3vluvnandvnden

sedvlunuandviden

897503 HaNTUNTU wagnISHENSEaNY 2(2-0-4)

Green’s Functions and Propagation

897503 MaNTUNTY wagnISHENSEANY 2(2-0-4)

Green’s Functions and Propagation

897505 sutleuitidesavluidnd 2(2-0-4)

Numerical Methods in Physics

897505 suileuiSidenavluidnd  2(1-2-3)

Numerical Methods in Physics

U5u mibednlmdulusuulaune

UNINERE

897522 war1@nsvediua 2(2-0-4)

Fluid Dynamics

Un 518397

897523 dryaau uazITuy 2(2-0-4)

Signals and Systems

Wa seivln

897533 nauilassedudeudosiu 2(2-0-0)

Introduction to Complex Network

Wa seivlng

Theory
897551 duivsnIniiLe 2(2-0-4) Wa seiwing
Special Relativity
897563 NuauuAaaan 2(2-0-4) Yiu nnnmeindedu
Classical Field Theory
897565 NaAANTAIOUAL 2(2-0-4) Wa eiwing

WUUSUANSATN

Relativistic Quantum Mechanics
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897566 NAAANTAIDUAN 2(2-0-4) Wa seiwlng
wazUSHUSAA
Quantum Mechanics
and Path Integrals
897571 $nsnainentudu 2(2-0-4) 897571 Snsnainetudu 2(2-0-4) AILAN

Introduction to Cosmology

Introduction to Cosmology

e luvnandvveaulsitunilenin

e luvuandvrdenulsitdumiienn

897509 5uLJ8uUITIeMeInendans3(3-0-6)
wazinalulad
Research Methodology

in Science and Technology

897500 sx1T8UITITemeInenmans3(3-0-6)
wazinalulad
Research Methodology

in Science and Technology

U3U svas1edn
anLAx 897509 1y 897500

897599 duuun 1(0-2-1) 897599 duuun 1(0-2-1) ALFL
Seminar Seminar
3.1.4 WNUNISANEN 3.1.4 WNUNISANEN
FUTR 1 TR 1 1. Y5u wihede 91uau 1 579996
AMANSANEIAL AMANSANEIAL Ieun
897501 AsyUIWIIMIAaFAEnS  2(2-0-4) 897500 s deuiFITemesInermans 3(3-0-6) 897501 NIFUIUIBNN

dmsuiand

Mathematical Methods of Physics
897509 3218U75398M9INeIAEnS 3(3-0-6)

wazmalulad (Liduniiein)

Research Methodology

in Science and Technology

(Non-credit)

897561 WaransAaNEaN 3(3-0-6)
Classical Dynamics
897563 Mg uiauUIuAaIEaN 3(3-0-6)

Classical Field Theory

9 8 wuaein

wazmalulad (bidumiaein)
Research Methodology

in Science and Technology
(Non-credit)

897504 AUNILTIDUNUS 3(3-0-6)
WAZITEUUNAIN
Differential Equations
and Dynamical Systems

897561 war@nsAAIEAN 3(3-0-6)
Classical Dynamics

897562 waransluipanadn 3(3-0-6)

Classical Electrodynamics

59 9 wnenn

panfans dmsuiand
Mathematical Methods
of Physics
1ndiy 2(2-0-4) 1T 3(3-0-6)
2. YSusein
897501 NILUIUITNNY
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897563 Nuiauunaiadn
3(3-0-6)
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Vibrations and Waves Elective Course Vibrations and Waves

897531 JEUUNATH 2(2-0-4) 897501 nsxUIUIBNALRAERS  3(3-0-6) 897531 szUUNATN
Dynamical System dusuTiand 2(2-0-4)

897565 Naf@n3IAIOUAN 3(3-0-6) Mathematical Methods of Physics Dynamical System
wuulddusivenw 897521 AAukaznamansvatina  3(3-0-6) 2. iy $1uu 3 e Teud
Non-Relativistic Waves and Fluid Dynamics 8975XX I den 2(2-0-4)
Quantum Mechanics 897564 NAFANIAIDUAN 3(3-0-6) Elective Course

897599 dunun (lddumiiedin) 1(0-2-1) wuulddinenw 897501 AS¥UIUIBN
Seminar (Non-credit) Non-Relativistic panransdmsuTEnd

59 8 nuqenn Quantum Mechanics 3(3-0-6)
897599 dunw (Witfumefin) 1(0-2-1) Mathematical
Seminar (Non-credit) Methods of Physics
573 11 nuqein 897521 pAuLAENamAnIvaslvia
3(3-0-6)
Waves and Fluid
Dynamics
3. Y3u saTein
i 897565 KU 897564
4. U3 dnnumieingu
1nifiy 8 vihein Wy 11miein
N 2 N 2 U§u Fos1eiv i
AANSANEIGAY AANsANEGAU 897511 auvnamansauna
8975XX FyLden 2(2-0-4) 8975XX ¥ den 2(2-0-4) 3(3-0-6)
Elective Course Elective Course Equilibrium
897511 gaunnaransauna 3(3-0-6) 897511 gaunnamansauna 3(3-0-6) Thermodynarnics

Equilibrium Thermodynamics
897513 nafmansidsatnauna 3(3-0-6)
uazngufal
Equilibrium Statistical Mechanics

and Kinetic Theory

LLﬁzmiLﬂﬁ&Jui’gmﬂ

Equilibrium Thermodynamics

and Phase Transitions
897513 narmansidsadnauna 3(3-0-6)

uazngufal

WU 897511 gaunmarnansauna

waznsidsuipgnia
3(3-0-6)
Equilibrium

Thermodynamics

897591 Aneniinus 1 6 iefin Equilibrium Statistical Mechanics and Phase Transitions
W N BUU N 2 and Kinetic Theory
Thesis |, Type A 2 897591 Ineninus 1 6 viein
528 14 wiein WHL N LWUU A 2
Thesis 1, Type A 2
371 14 #u2wnn
Ul 2 N 2 AILAL
aansAneUang aansAnwUany
897592 Angdinus 2 6 whein 897592 Ineinus 2 6 wihefn
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Thesis I, Type A 2

59 6 niehn

Thesis 2, Type A 2

59 6 wiwhn

3.1.5 A195UYS18IY

3.1.5 A195UYS18IYI

897501 n3zUIUITNAMAMENT  2(2-0-4)

dmsuiand

Mathematical Methods for Physics

auny ward3ginnmes Uigiiduiues
Wsdin Usgiiganus nmsuvasSies Aunaan
Hardu i lodawmuilandu aun1slseyius
andly aumaigdseuiusdes Marduresdnuau
Wedou AaWTIBUINa nqusiniavedlad
Heriduiney

Fields and vector spaces, inner-
product space, Hilbert space, Fourier
transform, Dirac’s delta function, Heaviside
step function, ordinary differential equations,
partial differential equations, functions of

complex variables, contour integrals, Cauchy

residue theorem, special functions

897501 NsyUILIBMNIAdINAENS  3(3-0-6)

dmsuiand

Mathematical Methods for Physics

aun wazdsgilnnmes Usniiduues
Wsdn Usgiiganus nmsudasSies Ausnaan
Hedu wilgeamuileidu fsrduvesiiuiu
Wetou AauIBuiinsa nguisaniavedlad
Herduiieiy

Fields and vector spaces, inner-
product space, Hilbert space, Fourier
transform, Dirac’s delta function, Heaviside
step function, functions of complex

variables, contour integrals, Cauchy residue

theorem, special functions

1. USU rithein
NEY 2(2-0-4) 1Ty 3(3-0-6)

2. U5u meSunesieian

897503 Heridunsu uazn1suNnsza1e 2(2-0-4) | 897503 WaAtun3u waznsunnszae 2(2-0-4) | AR
Green’s Functions and Propagation Green’s Functions and Propagation
897504 AUNILTIIDUNUS 3(3-0-6) 391
WALIEUUNAIN

Differential Equations

and Dynamical Systems

AuNSBeURUSANTY AuNSLTI0YRUS

goy Uipliipnnavesssuunadn aunnsdasy n1s

AATWMTIAUNIN JARTT LATETNINVDIARTS

nufundlnadgudnans ssuuiisinnueaiu g

Usz8ndveInITiATIemaanain

Ordinary differential equations,
partial differential equations, phase space of
dynamical system, autonomous equations,
qualitative analysis, fixed points, stability of
fixed points, centre manifold theory, chaotic

systems, application of dynamical analysis

897505 seileuitideiuavluiand 2(2-0-9)
Numerical Methods in Physics
NMIMAIMDUVBIENNNTRYAUALTILEU

AMsUsTINUATIUYE LagnSUTELNAUDNTYI

AsUSusveaileidunisUseliuafleandu s

msnvesaunsidiBadu nsulaniSiesuuuia

897505 seileuitideavluidnd 2(1-2-3)
Numerical Methods in Physics
NIUAIMDUVIENNNTRYAUALTILEU

asUszanuAlugag nMsnUSiusvesilandy

msUsefiuAmentu n1swsinvesannislails
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Solution of linear algebraic equations,
interpolation and extrapolation, integration
of functions, evaluation of functions, root
finding and nonlinear sets of equations, Fast

Fourier Transform (FFT)

winen weuinSlalagldtuneuisuinsindae
AR

Solution of linear algebraic
equations, interpolation, integration of
functions, evaluation of functions, root
finding and nonlinear sets of equations, Fast
Fourier Transform (FFT), Markov chain Monte
Carlo simulations with Metropolis-Hastings

algorithm

897509 seiluUsA9MIINeANENT3(3-0-6)

wazalulad

Research Methodology

in Science and Technology

AMUYINE anwalz tazidmunenisivy
Uszinm haznIzuiun1sive nsnmuatlyninig
W duls uazauyRgiu nsiuniusudeya
mMyasdeya Nsilleu 1ATe519 UALTI891U
M998 MsUseliunuide nsiwadseluld
255UTIUUN I LazATAIE NI
Memuinemeans Lavialulad

Research definition, characteristic and
goal; type and research process; research
problem determination; variables and
hypothesis; data collection, data analysis;
proposal and research report writing;
research evaluation; research application;
ethics of researchers; and research

techniques in science and technology

897500 s2108UATA9eM9INeANENT3(3-0-6)

wazwmalulad

Research Methodology

in Science and Technology

AN Anwalz wazidmunensivy
Uzl waznIzUIuN1TIve Msnmualyninig
W fuds wavanyfgnu n1siiusivsindeya
nylasenteya N5l 159919 warseauy
M998 MsUszliunidy nsiwadseluld
2359UTIUUNINE wazmealinIdnmsiTulaniy
MAnemeans uavinalulad

Research definition, characteristic and
goal; type and research process; research
problem determination; variables and
hypothesis; data collection, data analysis;
proposal and research report writing;
research evaluation; research application;
ethics of researchers; and research

techniques in science and technology

U3U svasredn
anLAx 897509 1y 897500

897511 auvnamansauna 3(3-0-6)
Equilibrium Thermodynamics
oumndl wazngieigudvesguvma

Aans A1 UAENITUIUNT aNNNINTIE Uitd

QANAR UATLAAITI ANTNITMUNUAN NSEne

Toundaa ndsnunelu wagngdeiinisves

gauvwarnans JInsansiud oulnst wazngle

faesvosguvmanmans dndiSsgummarnans

Tassadrevosguuvmamans nisidsuipgnie

Sudumils uazduduass ngtefianuvesgama

mans szuuin
Temperature and the zeroth law of

thermodynamics, state and process,

equation of state, ideal gas and real gas,

paramagnetic substance, energy transfer,

897511 auvnamansauna 3(3-0-6)

uazmsasuinae

Equilibrium Thermodynamics

and Phase Transitions

oaumndl wasngiefigudvesgavma
AENT N19Y WASNITUIUNT aUN1SNNIY uid
QANAR UATLAADTI ANTNITMUNUAN N5
Toundanu wdsnunelu uazngdedivilees
gauvmarans JInsanslud tewlnsl uazngte

v ¢ a s

Vaesasgumnarmans dndilsamvinasans

lassassvesguvnacmans n1sdeuignie
FuAuNil uagduduaes nyleiianuvesguvng
Mans szuuldn namansidatia uagn1sm
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internal energy and the first law of wuudaedleds wqwﬁammaﬁa Vo uaien
thermodynamics, Carnot cycle, entropy and wqwﬁﬁuélﬁ%ﬂ— LaULAN
the second law of thermodynamics, Temperature and the zeroth law of
thermodynamics potentials, structure of thermodynamics, state and process,
thermodynamics, first and second order equation of state, ideal gas and real gas,
phase transitions, the third law of paramagnetic substance, energy transfer,
thermodynamics, open system internal energy and the first law of
thermodynamics, Carnot cycle, entropy and
the second law of thermodynamics,
thermodynamics potentials, structure of
thermodynamics, first and second order
phase transitions, the third law of
thermodynamics, open system, statistical
mechanics and finding equation of state,
correlation function, critical exponent,
universality, free energy and phase transition,
Ising model, mean field theory, Landau
theory, Ginzburg-Landau theory
897513 nafansideatifauna 3(3-0-6) | 897513 narmansiBeaiinauna 3(3-0-6) | AaLAY
uazngufaal uazngufaal
Equilibrium Statistical Mechanics Equilibrium Statistical Mechanics
and Kinetic Theory and Kinetic Theory
897521 N3&u uagAAL 3(3-0-6) Uns1edn

Vibrations and Waves

mMsdudeng wazedudng nsadeud
gnsuefinednaine Tuuaund msduneléuse
msduieos nmsundsniagaau dundsniagau
JU msﬁumaaswwimﬁaq ﬂ’]iﬁ%ﬁﬁ]u LLagnNIg
Fm Anus e LLﬁzﬂﬂllL%lﬂa:ll mMsindoud
ﬂ@ﬁﬂ?ﬂﬁl’m&ﬂ’l LS HINUYIN msdaﬂﬁu
wilwdnlyifih nanszvuveswoun uazadui
nMsunsnaen rdunaedd nslsiedy wuuisd
4 N13N3eiA9 NUosALLES aun1swisdLua Way
UN Mﬁﬂﬂ’]i‘d@ﬁﬁi)&ﬂﬂé ﬂ?iLgﬁJ’JLUULLUU
wislanes tnsnfs

Mechanical vibrations and waves,
simple harmonic motion, normal modes,
forced vibrations, resonance, coupled
oscillations, driven coupled oscillators,
vibrations of continuous systems, reflection
and refraction, phase and group velocity,
longitudinal and transverse wave motion,

transmission lines, electromagnetic waves,
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boundary effects and standing waves,
interference, multidimensional waves,
polarization Rayleigh, scattering, Snell's Law,
Fresnel equations, thin films, Huygens's

principle, Fraunhofer diffraction, gratings

897521 mAw wavwamanivesivia  3(3-0-6)

Waves and Fluid Dynamics
nsdudang uwazaduidena Tnuaund n1sdu
melduse msdusies msundaningaiu faunda
ningaiudu msduvesszuudeiiles sagviou
warnISW n1sLedeuivesrdusuenIuazny
VIN NANTENUVDIVBULYA LLazmSuﬁa N1ININ
dom pawnanedR nslsiwdunuused s
N8R9 NYUatALUR auniswlsduua Fduung
wénnsveEaEnud Msisuuuusnile
Wos wnsnfs Jomveswadlva Wunslva ngul
Umaﬁwa%yja mslwanuudng veudu vadlva
LL‘U‘UE]E)EJLGE)% ﬁiJﬂ’]iﬂ'ﬂiJGiE]Lﬁ@ﬂ ﬁiJﬂ’ﬁ@E]EJLﬁE]%
nTLABURLUITSluNsinaluuasi nsiva
wuusailes @nesmndlunislualuudng
il Anueseadouluvesiuawuuifu
pundladelsues aunsuies-aland A
Hutu ewadesnwluvediva

Mechanical vibrations and waves,
normal modes, forced vibrations, resonance,
coupled oscillations, driven coupled
oscillators, vibrations of continuous systems,
reflection and refraction, longitudinal and
transverse wave motion, electromagnetic
waves, boundary effects and standing waves,
interference, multidimensional waves,
Rayleigh polarization, scattering, Snell's Law,
Fresnel equations, thin films, Huygens's
principle, Fraunhofer diffraction, definition of
fluids, lines of flow, Bernoulli's theorem,
potential flow, boundary layers, Euler fluid,
continuity equation, Euler's equation,
transverse gradients in steady flow,
compressible flow, potential flow vortex
lines, viscosity, shear stress in Newtonian
fluids, bulk viscosity, Navier-Stokes equation,

turbulence, instabilities in fluids

e Ind WNTuNiedn
AsTUIWIALAUASaNeleU

NaUAHUTIYIvemMANgRS




12

wangnaslval w.e. 2557 nangasuTuUTe w.A. 2561 ssziuFuUge
897522 warnansvodlva 2(2-0-4) Unse3m
Fluid Dynamics
897523 &ryaau wagITUY 3(3-0-6) | seAvlu
Signals and Systems
unthdaad wagszuu szuuaaill
wUsiudadu ssuunadeiiio Tawmuannud
nsuwlasarUane MslasIedsyuuda nmswden
Tun dyaalsidedoaznisulasd svuu
Fuanadliseies msviiledduiilu s
novauasduiaduazaouligiu Aouligiuues
nauuuliiseides asuligiuvesiian
wuuseiiles mavidneulagiu PoATDARNAY
AMALEDYT N1NTOY miua@La%u AeeNLEGIGN
MsiAszinSesvesdynaseideuarlsl
dafles sruuteunduiBady
Introduction to signals and system,
linear time invariant systems continuous-time
systems, frequency domain, Laplace
transform, CT systems analysis, Bode plots,
discrete signals and Z-transforms, discrete-
time systems, generalized functions, impulse
response and convolution, discrete-time
convolution, continuous-time convolution,
deconvolution, causality and stability, filters,
modulation, sampling, fourier analysis of
discrete and continuous time signals, linear
feedback systems
897531 S¥UUNAIN 2(2-0-4) Uns183m
Dynamical System
Yigiiiganavessyuunadn aunsdass
NTIATILTIAUAIN AR LaTEININTBIRN
w31 nqundlriadgudnans ssuuiifimnueaiu
MsUsEenAveINITIATIeMidanadn
Phase space of dynamical system,
autonomous equations, qualitative analysis,
fixed points, stability of fixed points, centre
manifold theory, chaotic systems, application
of dynamical analysis
897533 nuilassiedudouoniu 20-0-9) | el

Introduction to Complex Network
Theory
UseiRvaamguinsluildnd &y

e M3RY uagav1due) e veu JuLuy
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we3nd vlinveins i wlaveses slavesia
Tassherahun wusasnsmduenslad-
15ud Tassinelanluidn wuudaesinnd-alas
unnd 1senaunnsas (ngMdy) autmigs
awnnsuveslassnedudou nsyunitadanes
Sty Fandsetinvedasene Tnlnladves
Tasstny Ledosiloneadia uaznisduan s
wuulsiamavedlassiefimdadvln anuamy
N13AUAY waznTTian Kaveanstoundu
History related to graph theory in
physics, sociology, finance, and other
disciplines, nodes, edges, matrix forms, types
of graph, types of degree, types of paths,
weighted networks, Erdos-Renyi random
graph models, small-world networks, Watts-
Strogatz model, scale-free networks (power
law), spectral properties of complex network,
hierarchical clustering methods, statistical
physics of networks, network topology,
computational and statistical tools, non-
equilibrium perspective on growing networks,
robustness, control and evolution, effect of

feedbacks

897551 dunnsn niivey 2(2-0-4)

Special Relativity

L'JﬂLi‘lE]%g ﬂ?iLLUaﬂaaL%uWﬁ ﬂ’]‘JL‘?ll’eJJJIFN
\BaEive 511U LLazmmaﬁu%’U%wawqwﬁ
duinsnmiiey uaznjuasisund wamansly
nguiduinsnniiay lawseudresaunis
windiad mesuigiussasSundiunaain
fmsnniirwlaegsls fedduresniu wa
nagvaswamanslnia LLaxmisnuﬁWéJnmuqn
unhgdurinsnwinly

Four-vectors, Lorentz transformations,
causality, foundation and intricacies of the
special theory and the Lorentz group,
dynamics in special relativity, covariance of
Maxwell’s equations, rediscovering the LorentZ
force, Green’s functions, solutions of
electrodynamics and high energy collisions,

introduction to general relativity

e ind

897561 warn@nsAaT&an 3(3-0-6)

Classical Dynamics

897561 warnansAaaan 3(3-0-6)

Classical Dynamics

U5u Aeduresein
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nanvosnamansLuuiingiu aun1sng nanvosnamanshuuiafu aun1snis
\heuiivesainse ndnveanisuusiy \AeuiveaIns e ndnvean1suUsiy N3
saumansvasinguiunds aunisen \ndouiauiaed saumanivesinguianie
SNYAZANIZIBINITUNTY AUNNSNISARDUTIVEY | AUNISAANYAIZIaNIETBINTTUATY AUNNSNS
uslladu nMsuUatuutya Nauiunveanis wieuflveswsdas nsulasuudydi 5
ausny feddunenin noufusiasiuailad unvasnseusng fladdunennin neguuesiadu
Principles of Newtonian mechanics, lad
Lagrange equations of motion, variational Principles of Newtonian mechanics,
principles, kinematics of rigid body, lagrange equations of motion, variational
Eigenvalue equation for oscillations, principles Kepler motion, kinematics of rigid
Hamilton equations of motion, canonical body, Eigenvalue equation for oscillations,
transformations, conservation theorems, Hamilton equations of motion, canonical
generating functions, Hamilton-Jacobi theory | transformations, conservation theorems,
generating functions, Hamilton-Jacobi theory
897562 waransluipanadn 3(3-0-6) el

Classical Electrodynamics

IntihadslugUuuutugs Yamen
vauwalulnihadn ngufunvensu Heiduves
n3u Msnszanesladina ihataluy 103
Gnvian wlmdnadsluguuuudugs Jamen
Yaunluwlivanan aunsvesuungad ns
wlaana Aduuwiwmaninilufinans wazideule
Amauin adlswdu veradu wazlnss n1s
usizadusimantaih nsun3sdannuszqiiedeud
Fndausn-Iisn SedeLsunew

Advanced treatment of electrostatics,
boundary-value problem in electrostatics,
Green’s theorem, Green’s function, multipole
expansion, electrostatics in dielectrics,
advanced treatment of magnetostatics,
boundary-value problem in magnetostatics,
Maxwell’s equation, gauge transformation,
electromagnetic wave in media and its
boundary condition, polarization, wave guides
and cavity, electromagnetic radiation, Lienard-

Wiechert potential, Cherenkov radiation

897563 NuiaunuAaadn 3(3-0-6)
Classical Field Theory
VMUNILUARATALUULINADS NYUDI

L3 5§ o 3 I3

Aaouy aualiih ngueand dndainans auy

lndiann3n aunstheesd aunisaane Jgwn

Avouln nuesdlen-4115n aunuusivian

nguasmaNkls Andnmes anugliih A

897563 NuiauuAaIaan 2(2-0-4)
Classical Field Theory
nuUMUNamEnsiieanadn way

waeansaanadn nsudSduinantvih suwuy

Yuminsnszids auuanans nguijunesnica

BuBsWn wazduinsa iy sULUUlALEEUN

a a
Ypanaranslniin NHYAHAUINLUUAINTINLIY U

1. Y5U mihein
NY 3(3-0-6) 48U 2(2-0-4)

2. U5u meSunesiein
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Fruvuliiin nswilenh aunmsvesndioad
ngueshsuad aduudmdninii vdnnnsdusine
AN N158ADDNTDIIAT NITUATDIAIUEND NS
lsiwdsiunuuaaisud uaznwesd suuuuain
Tudsunazieiialnillon Nouin1snszii
Tdwoisunow anasuuTHAnYge
MIEMLFMILUAT LUUTIARIRANEENTB0UNA
Useq

Review of vector calculus,
Coulomb's law, electric field, Gauss's law,
scalar potential, dielectric field, Poisson and
Laplace equations, boundary value
problems, Biot-Savart law, magnetic field,
Ampere's law, vector potential, capacitance,
resistance, inductance, Maxwell's equations,
Faraday's law, pointing's theorem,
electromagnetic wave, principle of relativity,
time dilation, length contraction, Lorentz
invariance and four-vector, Lagrangian and
Hamiltonian formalism, scattering theory,
Cherenkov radiation, Bremsstrahlung
spectrum, beta decay, classical models of

charged particle

auisunsizentu uageyna auluing
AUNAIND Nguiunvestises nannistaniewn
U ansadeudmivaualtiues

Review of classical electrodynamics
and classical dynamics, electromagnetic
radiation, formulation of scattering problem,
scalar field, optical theorem, invariance and
special relativity, covariant electrodynamics,
Lagrangian field theory, interacting fields and
particles, gauge field, gauge symmetries,
Noether’s theorem, general covariance,

Lagrangian for gravitational field

897565 NAFANIAIBUAN 3(3-0-6)

wuulidusimsnm

Non-Relativistic

Quantum Mechanics

madendmiunsia Uigliduiueslus
an fsiunsigesiiviey Jgmeanleinu Usgl
ga0sn naufvediniues NMsuUas uazay
auuns nanANulikiueu N1ITEYALMLS
AR waznISARNERIYEITTUUAIBUSL AN
arwesialniou Tuwufuda aliu fdu
Wagnsuedng ezmeulelasiau Heiduniu ns
USHusaaltvannaransaIauRl oxnaNialy
Bidnaseu Nandaeusy uaviabesnwuesdeans
N1INTZLRUTIAIDURN

Selective measurements, inner-
product spaces, Hermitian operators, the
Eigenvalue problem, Hilbert space, Wigner’s
theorem, symmetries and transformations,

uncertainties’ principle, localization, stability

and decay of quantum systems, spectra of

897564 NaransAIOUAN 3(3-0-6)

wuuldduimsnw

Non-Relativistic

Quantum Mechanics

madendmiunsin Uigliduiueslus
an fsdunssesiiviey Jymeaileinu Usgh
ga0sn nqufvediniues MsuUas uazay
auums nanANuliiLdueu N1sTURUM
AT uagMIAREFIvassTUUAmDURY AiUn
arweusdalniou Tuwufuda aliu fdu
Wesnswednd sxseulalasiau Meiduniu ns
USWUS gnai3d vianwaransmeauiu n13nIzL39
VAR UAY

Selective measurements, inner-
product spaces, Hermitian operators,
the Eigenvalue problem, Hilbert space,
Wigner’s theorem, symmetries and
transformations, uncertainties’ principle,
localization, stability and decay of quantum

systems, spectra of Hamiltonians, angular

1. USu s¥asein
91nLAn 897565 1y 897564

2. Y5U mesuiesgin
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Hamiltonians, angular momentum, spin,
harmonic oscillators, the Hydrogen atom,
Green functions, path integrals, the quantum
dynamical principle, multi-electron atoms,
quantum physics and stability of matter,

quantum scattering

momentum, spin, harmonic oscillators, the
Hydrogen atom, Green functions, path
integrals, the quantum dynamical principle,

quantum scattering

897565 NaranIAIOUAL 2(2-0-4)
LIS N
Relativistic Quantum Mechanics
numunarmansaeudiy aunislaa-
nesneu amuzdunsnien wazdeulvveunve
©Tundin NMInTIRTueuNA Aeuus
AMAFRYIN uuneslfinea N13N581397040
aoud msuidamlunguinisnszidada
Heidurda aun1shusn Msudasasisundlaung
Beoud yovi wazmsvueane alu 835H uay
NswlaaunsAysyy wazan aun1svlves
FUNTALIA BUAIARLIN NMTUUBANUMLNELT
Wand m3nsiiseaniea wagiieafuoyain
Review of quantum mechanics,
Klein-Gordon equation, interacting states and
asymptotic boundary conditions, particle
detection, differential cross sections, the
optical theorem, Coulomb scattering,
functional treatment of scattering theory, the
Dirac equation, Lorentz covariance, boosts
and spatial rotations, spin, helicity and PCT
transformations, general solution of the Dirac
equation, massless Dirac particles, physical
interpretation, localization and particle

content

CRBLRIRVY

897566 NAFANSAIBUAN 2(2-0-4)

wazUSHusaaid

Quantum Mechanics

and Path Integrals

Asypanadn wenUignmeoudu nas
Whaa Uusimdideu aumsalsaaeed msta
psAUsENEUMIIALUNY MIUsTundnIsUTHUS
RPN

Classical action, guantum amplitude,

sum over paths, Gaussian integrals,

Schrodinger equation, measurements,

e lnd
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transition element, applications of path

integrals

897571 Snsainendudiu 2(2-0-4)
Introduction to Cosmology
wnawmuanwiidgananisells $n5ana

newuuilafiu aunsWanuifimaineali

fswuuiifu snrdiavesenan nyuesdulda

W518weiiTIN1sdunanITal ergvatenNAN

Frdiuveamasnulazaasiuenan Ssdneain

Tulastanifunds nsdansizilieded nswes

§in mamaﬂgmmﬂﬁu
The observed universe, Newtonian

cosmology, Friedmann equation from

Newtonian gravity, geometry of the universe,

Hubble's law, observational parameters,

age of the universe, matter and energy

contents, cosmic microwave background,

nucleosynthesis, inflation, initial singularity

897571 $nsnainetudu 2(2-0-8)
Introduction to Cosmology
nanauamnidananisalldiy

Fumudiferiuduivsamiily aunisia

U WATEANNITAIINLTY LSV IARATDIBNAN N4

vsgutla MAwesids medunanisal dndau

YDINAITY UWAzEETs TuonAW N1SELNANITal

mednsmaine Sedmeainlulasinitunds ns

Fupseviuedea aasfidnsna maled n1s

SouduBnasmasnisiilosh uningndsnuin

wazaultuasensay

The observed universe, basics of
general relativity, Friedmann and
acceleration equations, geometry of the
universe, Hubble's law, observational
parameters, matter and energy contents,
cosmological observations, cosmic
microwave background, nucleosynthesis,
cosmological constant, inflation, reheating
after inflation, introduction to dark energy

and modified gravities

U5u AmeSunesein

897591 INITNWUS 1 WNU N LUU N 2

6 nuwnn

Thesis |, Type A 2

AnwAunindosdiu Inseiussiiu
Yymifeatesiuanvildndnguf] dvuaide
9398 Weudeiauamsivy uazlasisn
a a ¢ = v < o
INYTUNUD ﬂm:nﬁuaaﬂasuaaﬂizmuwaukﬂ,ums
£ @ a a '3 ' a
WAUWTWING I UNUDDYRLLREA

Literature reviewing, analyzing of
research topics in theoretical physics,
creating research topic, writing research
proposal draft, intensive study in research

issues

897591 AMITNWUS 1 WNY N LUV N 2

6 nuwnn

Thesis 1, Type A 2

Fnwesrusznauinednug v3e
fhogrdimeninusluavinfierdes fuun
Uszinulangd/ndeinendnus siawienansuans
AuARTIUEAiEIRUINeinug (Concept
Paper) inNanIsaLATIEAONES LagIidY
ffeades waziaueieslo uarisn1side
Favilasseineniing wieriaueste
AENIINNT

Study the elements of thesis or
thesis examples in the related field of study,
determine thesis title, develop concept
paper, prepare the summary of literature and
related research synthesis, and develop
research instruments and research
methodology and prepare thesis proposal in

order to present it to the committee

U5u meSuiegsein

897592 INYITNUS 2 WU N WUU N 2

897592 INYITNUS 2 LW N WUU N 2

45U meSuiesnein
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6 NUwR

Thesis I, Type A 2

MMYI9BITEN NMTIATIEY waydansal
HANTI9Y N3ATUNANTTITY Nseeu
Josiuinenfinus mMstauaInendnus
In depth study of research problem,
analyzing and criticizing of the result,
concluding of the research topics,
dissertation writing, dissertation defending

examination, dissertation submission

6 Miehn

Thesis 2, Type A 2

Wiusurindeya Tinsziideya dnvh
FENuAATINTIELeRea BTSN
eniinus avininerinusaduanysal uay
uneBduiofifiuiueuns asnaeidse
n13AnwY

Data collection, data analysis,
preparation of progress report in order to
present to the thesis advisor, preparation of
full-text thesis and research article to

publish according to the graduation criteria

897599 Fuuu 1(0-2-1)

Seminar

897599 FuuUN 1(0-2-1)

Seminar

N
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(Recommended grouped elective courses for further study in related fields)

[

nauAvANANS 1 UALTINgEf (Theoretical High Energy Physics)

897503 AINTUNTU LAZNITHENTZANE 2(2-0-4)

Green’s Functions and Propagation
897551 duins LAY 2(2-0-4)

Special Relativity

897563 NuAuIAAEEN 2(2-0-4)
Classical Field Theory

897565 NAAANTAIDUALLUUANANEA N 2(2-0-4)
Relativistic Quantum Mechanics

897566 NAAAASAIDUAY WazUSNUSAILAD 2(2-0-4)

Quantum Mechanics and Path Integrals

897505 syilsuisidsiaului@nd 2(1-2-3)
Numerical Methods in Physics
897523 GRTRNINIGESEATT 2(2-0-4)

Signals and Systems

[

mnews) : Metlanunsadensieivinasiuld



nauAvanngudeu wu Idnd Aandn1in1sdu Wandisugeans

(Complexity e..g. Biophysics, Financial Physics and Econophysics)

897533 nouflassneduteu iy 2(2-0-4)
Introduction to Complex Network Theory
897566 NAANAASAIUAY WazUSNUSAILAD 2(2-0-4)

Quantum Mechanics and Path Integrals
897523 GRTRNINIGESEATT 2(2-0-4)

Signals and Systems

g1uInTEndnaast uasidndusvend

(Experimental Physics and Applied Physics)

897505 seiaudsidsiavluiand 2(1-2-3)
Numerical Methods in Physics
897551 AUNNSANNLAY 2(2-0-4)

Special Relativity

897523 GRTRNINIGESEATT 2(2-0-4)
Signals and Systems

897565 NAAANTAIDUALLUUENANEA N 2(2-0-4)

Relativistic Quantum Mechanics

A19717311A20LHLA9 wardnsA1aInen (Gravitation and Cosmoloey)

897551 AURNNTAINALAIY 2(2-0-4)
Special Relativity

897563 NufauIAANEEN 2(2-0-4)
Classical Field Theory

897566 NAAE@ASAIEUAY WagUSNUSAILAN 2(2-0-4) Quantum
Mechanics and Path Integrals

897571 INTNAIMNYIVUAY 2(2-0-4)
Introduction to Cosmology
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Curriculum vitae

Name - Surname : Khamphee Karwan
Academic work and Reserch pubtications
1, Article/Research publications (6 years, start f‘rom the present // bold and
underline your name)
1.1 Publications in international journals

*Karwan K, Sapa S. Dynamics of the universe with disformal coupling between the

dark sectors. Eur. Phys. 1. 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(s).

1.2 Publications in national journals

1.3 Publications in international proceedings
Karwan K. Observational consequences of composite inflation models. Proceedings of the
Inaugural Conference of the ICISE on Windows on the Universe, August 12 - 17, 2013 Quy
nhon, Vietnam; 2013, P. 401-404,

1.4 Publications in national proceedings

2. Patent

[

3. Books
Fuif v nquisuniudaduludnaaiven. Tsafud PROTEXTS.COM. 2557 (misdailinu

oy dl' ol ] ] o 1
AsUSZIEHLHSUA LMWL 56, nierEng)

4. Other academic works e.g. Inventions or Creativities, Translations

5. Academic works which provide or support social services

| hereby cirtify that the above information given are true and correct.

N (
ATy
( Khamphee Karwan, Ph.D )

Signature



Curriculum vitae

Name - Surname : Burin Gumjudpai
Academic work and Reserch publications

1. Article/Research publications (5 years, start from the present // bold and

underline your name)

1.1 Publications in international journals

*Gumjudpal B., Jawratee Y, and Kaewkhao N.: Ricci curvature non-minimal derivative
coupling cosmology with field re-scaling. Gen.Rel.Grav. 2017,49(9)120.

*Gumjudpal B, Rangdee P.. Non-minimal derivative coupling gravity in cosmology.
General Relativity and Gravitation 2015;47(11)1-15.

Rangdee R, Gumjudpai 8, Tachyonié (phantom) power-law cosmology Astrophysics
and Space Science 2014;349(2).

*Gumjudpai_B, Quintessential power-law cosmology: dark energy equation of state
Modern Physics Letters A 2013;28(29).

1.2 Publications in national journals

1.3 Publications in international proceedings

1.4 Publications in national proceedings

2. Patent

3. Books
Gurnjudpai B.: Thermodynarmics: Principles, Structures and Modern Paradigms (in

Thai) NU Press (2015)

4. Other academic works e.g. Inventions or Creativities, Translations

5. Academic works which provide or support social services

| hereby dirtify that the above information given are true and correct.

Signature

—

( Burin Gumjudpai, Ph.D. )



Curriculum vitae

Name - Surname : Pitayuth Wongjun

Academic work and Reserch publications

1.

Article/Research publications (5 years, start from the present // bold and underline

your name)

1.1 Publications in international journals

*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 Massjve Gravity with k-essence” Eur. Phys. J

2016;76(17).

fiducial metric,” JHEP 2015;38.

Wongj _ “Casimir Dark Energy, Stabilization of the Extra Dimensions and Gauss-Bonnet .

Term,” Eur. Phys. J 2015;75.

1.2 Publications in nétionaljoumals

1.3 Publications in international proceedings

1.4 Publications in national proceedings

Patent

Books

Other acadermlc works e.¢. Inventions or Creativities, Translations

Academic works which provide or support soclal services

| hereby cirtify that the above information given are true and correct.

Signature

ot i’

( Pitayuth Wongjun, Ph.D.)

*Chullaphan T, Tannukij L, Wongjun P, “"Extended DBl massive gravity with generalized



Curriculum vitae

Name - Surname : Pichet Vanichchapongjaroen
Academic work and Reserch publicafions
1. Article/Reséarch publications (5 years, start from the present // bold and
underline your name)

1.1 Publications in international journals

*o $-L, Vanichchapongjaroen P. The Dual Formulation of M5-brane Action. J

2016;2016(6):1-20.

HEP

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

2015;2015(12):1-26.

1.2 Publications in national journals

*V/anichchapongjaroen_P. Basic Theoretical Magnetic Monopole. Journal of Science

and Technology, Mahasarakham University 2016;35(2). 243-250. (UNAI1ITINIT)

1.3 Publications in international proceedings

1.4 Publications in national proceedings

2. Patent

3, Books

4. Other academic works e.g. Inventions or Creativities, Translations

5. Academic works which provide or support social services

| herehy certify that the above information given are true and correct,

Signature

en W,

( Pichet Vanichchapongjaroen, Ph.D. )



Curriculum vitae

Name - Surname : Seckson Sukhasena
Academic work and Reserch publications
1. Article/Research publications (5 years, start from the present // bold and

underline your name)
1.1 Publications in international journals

*Chunpang P and Sukhasena s, Tunable Multi Wavelength by Pulse Signal Modulation in
Laser Pumping of EOFA. J Mod Phys 2015;6:521-525.
1.2 Publications in national journals

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

1.3 Publications in international proceedings

1.4 Publications in national proceedings

2. Patent

3. Books

4. Other academic works e.g. Inventions or Creativities, Translations

5. Academic works which provide or support social services

| hereby cirtify that the above information given are true and correct.
Sienature
. /)
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( Seckson Sukhasena, Ph.D. )
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Name - Surname : Teeraparb Chantavat
Academic work and Reserch publications
1. Article/Research publications (5 years, start from the present // bold and

underline your name)

1.1 Publications in international journals

*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.

1.2 Publications in national journals

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

Cold Spot. Suranaree Journal of Science and Technology 2016;23(4):435-441.
1.3 Publications in international proceedings
*Chantavat T. Time-dependent Lagrangian Perturbation Theory with the Dynamical

Dark Energy. IOP publishing 2017;883:12002.

1.4 Publications in national proceedings

2. Patent

3. Books

4. Other academic works e.g. Inventions or Creativities, Translations

5. Academic works which provide or support social services

| hereby cirtify that the above information given are true and correct.

Signature

( Teeraparb Chantavat, D.Phil )
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Academic work and Reserch publications
1. Article/Research publications (5 years, start from the present // bold and

underline your name)

1.1 Publications in international journals

Zonunmawia H., Khyllep W., *Roy N., Dutta J.,, and Tamanini N. Extended Phase
Space Analysis of Interacting Dark Energy Models in Loop Quantum Cosmology. Phys. Rev. D,
2017;96(083527).

*Roy N. and Banerjee N, Generalized Brans Dicke Theory: A Dynamical Systems
Analysis” Phys.Rev. D. 2017;95(064048),

*Roy N. and Banerjee N. Stability analysis of a holographic dark energy model. Gen.
Rel. Grav. 2015;47-92,

*Roy N. and Banerjee N. Quintessence Scalar Field: A Dynamical Systems Study. Eur,
Phys. J Plus, 2014;129-262,

*Roy N. and Banerjee N. Tracking quintessence: a dynamical systems study. Gen. Rel.
Grav. 2014;46(1651).

1.2 Publications in national proceedings

2. Patent

3, Books

4, Other academic works e.g. Inventions or Creativities, Translations

5. Academic works which provide or support social services

| hereby cirtify that the above information given are true and correct.

Signature

paon by

( Nandan Roy, PhD )
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(Program Structure of Master of Science Program in Theoretical Physics)
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9. 2) Expected learning outcome
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. 3) WNUEIVANENT LENANUNGNTIIYLAATAITEY
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Program Structure: Master of Science Program in Theoretical Physics
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Curriculum Mapping: Master of Science Program in Theoretical Physics
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