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Section 1. General Information

59d Uazenangns/ Title of the program
Mwlne o wEngesIveeansudadin a1v1iviEndng e
English : Master of Science Program in Theoretical Physics

a

YoUSayn uazanw13vy/ Title of the Degree

Foifu (nwlne) © Avemansumdudie Wandngud)

Full Title(English) : Master of Science (Theoretical Physics)
Yoo (nMwlne) . (Wandngud)

Abbreviated Title (English)  :  M.S. (Theoretical Physics)

3¥1an/ Major subject

14i5l/ None

uUNILANNEEUNaEANANgAS/ Required credits

VANEGATUNUY N WUU N 2 TIUMNYNATINARBANANGAT 36 MenA

Curriculum Type A 2 Total Required Credits at least 36 credits

upa.2



5. gULLUU“IJENMé’ﬂQﬂS / Curriculum Characteristics
5.1 3uuuy/ Curriculum Type
Jundngnsseau 4 (seuUeeyitn) aunseuinnsgunandissiugaufinwiuiani
w.A. 2552
Curriculum Level 4 for Master Degree according to the 2009 Thai Qualifications

Framework for Higher Education

5.2 awild/ Language
Mg wazAeI8Ing Y

Thai and English

5.3 M35uUnAny)/ Recruitment
Sufidadn@nwilundngasnsiidning uwasidasami

Thai and foreign students

5.4 AMUsABNUEA1UUDY/ Cooperations with other institutions
Jundngasiangueaantun Adan1sseuntsaeulagnss

This program is a Naresuan University academic program

5.5 m3liv3yayundanianisfine/ Degrees granted to the graduates

TAUS gy iesa 3w LAY/ One degree of one major

6. EOUNTWUVBINENGAT WaznIsRAITANR/ATIuTRURENGRS
6.1 muuan1silageu nan1sfinedu Un1sfinw 2566 Wusiuly
6.2 WunangansuFuusa w.a. 2566 USulgsanuangnsinenmansunidaudio awinidnd

No WYY NANanIUTUUT .A. 2561

She

6.3 AMENITUNITVOININGIRLIUYEU/oUANANZATUAD AT

® ANENITUMTIVINTG TunsuseYn ASIA._10_ /. 2565 LioTun 29 Ay 2565

¥

® AuznIIMTUTEIIUAININe1ae lunsusey A 9./ 2565, tilaTui._14 Augngu 2565

o anmivnng lumsUseyn ASeil_ 10/2565  1ileTuil_4 naes 2565

_________________________________ Go A e

o anuviinerds TunsUssan ASell 303(11/2565) . e fuil 29 nanea 2565

______________________________________ R



aunTaulunsimeunsvangasniamAIn Lazansgw/ The Ability to implement/
promote a quality and standard curriculum
wanansazlasun1smeunsIndunangnsNinmn M wazuIATFIUAINNTOUNINTFIU

a [y =

ARAITEAURANANY LA W.e. 2552 Tudns@nwn 2567

The curriculum is implemented and promoted according to the 2009 Thailand

National Qualifications Framework for Higher Education in the academic year 2024.

anndianunsausznauldudsdnianisfing/ Potential careers for graduates

8.1 D1915TUNINYIGE/ university faculty members

8.2 AF3¥AUISENANYY/ school teachers

8.3 ﬁﬂ%ﬁﬂluﬁmﬁu%mmﬁﬂm WI0A01UUITY/ researchers in academic or research
institutions

8.4 1n3¥8 *IRTN AT IENIUAIARAEIMINTTU N1ATINA MSBNIANTIRLY researchers or

analysts in industries, business, or financial sectors
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9. o UNANA ALY LLazqm’g@ﬂ'liﬁmeﬂ‘zladmmsﬁlﬁgiuwﬂﬂlauwﬁngm/ Name, Position and Degree of Program Coordinator
ANITNTFedU
@ YU/AUA)
AUAU ausansanen Ufidsa | Teaching Load
i %o - ana NM9IYINT | ARAINISANEN GUL BT M Uszwd | nsAnwn | (hours/week)
No. Name - Last Name Academic Degree Academic da1Uu Country | Year "ﬁ.a"%y
Position Field Institute of Tugtiu | wéingmst
P Current After
revision
1 | WgANAT AUnIu ERN Dr.rer.Nat. Theoretical University of | Germany 2549 3-12 3-12
Khamphee Karwan FNERS19158 Physics Heidelberg
WA Wand JRIAINTo ng 2544
UM
M. Wand PAINTN e 2541
UAINEAY
2 | Wiy HNTINIALTY 599 PhD Mathematical | University of UK 2557 3-12 3-12
Pichet FNERS19158 Sciences Durham
Vanichchapongjaroen MSci Mathematics | University of UK 2553
(First Class Hons.) | and Physics Durham
within the
Natural
Sciences




N13TNII69U

(@12 VU./FUAA)

ALY d5ansAnu Ufid3a | Teaching Load
i %o - ana NM9IYINT | ARAINISANEN GUL BT M Uszwd | nsAnwn | (hours/week)
No. Name - Last Name Academic Degree Academic da1uu Country Year "ﬁ.a"ﬂﬂy
Position Field Institute of oyt | wéingmst
Degree Current Aiftc.—:-r
revision
3 | weingns WAIUNS A3 U3.9. Wand JRIAINTo e 2554 3-12 3-12
Pitayuth Wongjun ANENTI5Y RN
WA Wand AT e 2549
UNINYAY
M. Wand AINTNI e 2546
LN
4 | wetiuum unatay 919158 Ph.D. Physics University of USA 2561 3-12 3-12
Ninnat Dangniam New Mexico
B.Sc. Physics and University of USA 2554
(First Class Hons.) | Mathematics Oregon

*AeWa: Togau3yy1veienansdfiauan UK Tduuulifign Sadeusuvannislu University of Oxford Style Guide




10.  @a1uNIANISISIUNITEDU/ Venue to conduct the study
TUNAY o INEIFELNDNITAUAIITLAUIING N UNINYIFIULTAIT

The Institute for Fundamental Study, Naresuan University

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

development

11.1 @n1un15al #3NIIRAILIMINLATYENY/ Economic conditions or development

anunsiMaATsgRvesUsEmAT a1 Agufuaoun ] LLasLﬂwgﬁﬁﬂaﬂMﬂ%u N9
anUssnalimdousonsuteiu wasmsdeundadusziulandadmusnduunntuiielimdey
somsiauUszmealuanunsailiogiu uuimuaTusie uardsasuisnd atudl 12 (ne. 2560-
2564) Janmuandnnisdfy lowa Ussgasugianatiies MsWILg e wagaudugudnanenis
s egndlsfinlurisiinuaaunsallussiulandednmsidsundaciivmidtu uavdwmaste
wndeLAsegialan 1w nMsiumamaluladesnesinda daunisalsaszuinlain-19 asnsu
Sade-ginsu Inganisalduile nislausnialeues (usiu

Usznalnedafonnioundensuiloaniunisalivantl wdeufuimnussmelideuduns o
Ay SsBu Tnounumssuiiovessemelne asvieustluunuiaunasugio uasdsauuisnd atuil 12
WNAATBIEIOMHURALIATYEAY Waedsnuuvieand atudl 13 muﬁgaqwﬁmam?umﬂszmw 2. 3adl
Usuiundniisauiu fe nsWamnfdiny wnivends n1538e wazuinnssu

M wazUszgndldosdmnuineduiidndngud Jadudadondslumsdoduasy

o |

WHUTRILLATEENA bavdInNWNYIR LaZENSAENsTYeINTensa 81, inTreddiugiglunimdn uas

v
A (Y |

Waluwssundinweldeseauge wWu danusanudilanangs dvinwenianisaa Ayl i
AMUEIL AU AT LaZES19ETIAUINY
UaqUu asdnnuimeauiidndnguffiauimilulnauin wazdanudnlusamalulad
delud LazouAnundu 1wy walulagmsuiu wonandiauinsmeauAniinesenaniand
a ° Yo s s M A a o I '
ngeg) awnsainluussgnaldivesiauilumansuowdu 9 llufsunaiviiv g ndieg1auy

Wil AN IMmInTINAEns Inerenanslan wardwindeu widagtulszmalngdinvinnaay

|
L =

mMasauluavIdelldndngulseausingiu Feanansaweusediinuzuunfnnisuilandifelumans

'
a [ v a

au 911 ansnednnldiadgTeriussuundInunauny n1seenkuueldedainuiAIoudy

q

Lana ANUnlasEuussaiavegl wazn1sdTIImTneInImeaLiy

Aaeuladudenan Wy Avdinn mhenuidenmuineimans uagmienudlidudn

Y

fensdanuaeenisuanansnazimumasaulviaiuianudlaluiidandvnquiedinowd way



ASOUAAY LU Mesunardnsaaadn Iniudindn eoudu guunarians uwaznamansieain
adinAansluiidnd nsanaine Nandndsaugs Wudu Svinvedugs wu neiiumivaansaty

q

A5AAIATIZI N153T8 NsTsUlUSHASUARLRILMDS LTudY waslnusIsy 35350 tnaamizlusiu

11.2 a1un15al ¥3aNITWAILIMISEIAN WAz ImUsTIN/Social and cultural conditions

or development

anméann wagdausssuveslan wagdsemalnglutlagtiu SamiAeadestumslimelulad
110y uagBelimuddgpnniudiesinanunsallaio-19 Fuudsuulaniidinvesauludey
walulagladundununlugiadsedriuresUssasulnglunnsedu Mg wasilaingmans

fugu Fadusingruveanalulad ssdelidauegivwelulaglame Uy

12.  wansenuaInde 11.1 uag 11.2 danIsWMUINaNgns wazadnangdasiuiusiaves
d010u/ Effects from 11.1 and 11.2 to curriculum development and relationship

with the institution mission

12.1 MSWAIUMANEAS/ Curriculum development

MANaNTINYIAanTNIUMAN a1v13vWdndngu]] nangasusuuse we. 2566 lasuns
USuusunannudnansinermansumdaudin awivildndnge]] vangasusulse wea. 2561 lay
AHadaruanAaRIiuNIITRAILITDIA luau USsgasugianeiiies mswaunddy uazau

Jugudnansnisiau wazAriadisnnudesnisvediiduladiude

WANgATINe ARG a3 iEndngul nangasuTulse wa. 2566 \Dundngns

r-:l b4 v 2/

findeuaziaund S ouliidummnsaudiniiaunsaiianandle waun wazuszndldesdanuima
Handngu] Ineanen1eniun1seans kagdnsinaingl auiEndnqudnaanugs wazau
ansaumadmeudu uenaini wmindinazivnurlunsinsed wegiansaldeinms finfeuas
iludseendldfunsidelumanssing q felumienureaniady uazaaenvu uenand fae
aufAudlaegeinisiungud werndnnisiugiunsidndngud wazanuamnsaluns
drenennmd Baldsuannsfnelundngesi smvadinausalududdevennuslfisuiy

Wedudiuaindsauiiinnudanudilamesinuiidndnguionininewns wavgnees



12.2 AUNYU29NUNUSAVB9EA1UY/ The relationship with institution mission

v v 6

FdimivewINg qELIMs Ao unIngaeiedrNveEUsEnauns nanansiiiaay

WNetesiuiderieuingn lnadundnansiasimuumdudiniuanuineinuiidndvgug fnue

NINIAN TATILH wazAMETIN F385550 TeinuwmarlasdunugiuindAyseumdndinfidonis

o9 o

& v Yy A a Y o oa s a
Lﬂuaﬂi%ﬂ@Uﬂqﬁiu@uqﬂ@ I@EJLQ‘WW%‘V]'N@I']UWLﬂEJ'JGUENﬂ‘U'JVlEJ']ﬂ']aﬁ]i LLagL‘VlﬂIUIaEJ

£
=]

wangnsiinnufeItosiusfiavesunInetdeusms dudl 5 a1l 1. nMsnaadudia 2.
N33 3. NM13UINTIVINT 4. My sRadyiamusssy 5. MIusmsdanisesdns laglanizay
Nededlumuniswindugn uagn5Ide

U3 1n1sAneIvesumIng deusms fie “mMsdnwvihliyanaianus Wuainedv (g
14i%) fanuduudaninmenazls dausssu 9355w Sdninansisaue gilalurnduazlouiuniy

IS A aa v a 1 ! 9 [y S 1% 1Y [
va1n wazidunallesiidanuivinveusdeussmenazsialan” nanansiiinnuaenndesivlsvg
mMsfinwivesunivendewsms WesnndundngnsiindaTadislilianuian waeasounguniewiu

Wandngud Tinwenienishia sinvenisvinenu Jausssy 3esssu WislidunadiosnfivesUszma

waglan

13, anwduwus (§i) AundngnsduiliUaaeulunms/naividuvessantiu/ Coopertaion
with other curriculum in the faculty/ Other Departments in the institution

— 1l —/ — None —-



MU 2 YoYALRNIZVRINENGAT

Section 2. Specific Information of the Curriculum

1. USweyn anudnAy wasdnquszasAvanangns/ Philosophy, Significance and Objectives
of the Curriculum

1.1 U%’mywawé’ngm/ Philosophy of the Curriculum

ydngmFInemansumgin aviviandngud iundngesisjaiannlitandla uas
grugshumnuidenlossening audfivesnaeina auny LAEAUNIA UTINYNITNTLAUIANIA WAL
Unngmaniszivannia taeldadamanidugs tioyfugugnmanannidfesyduuuam

This programme aims to develop graduates who understand and appreciate the link
between properties of spacetime, fields and particles, microscopic phenomena, and
macroscopic phenomena, which are all linked by high-level mathematics. The understanding

and appreciation are the basis for the ability to produce frontier research.

1.2 A27ugALY/Significance

wangasIveeansudadin a1vivildndngud] vdnansuiuuse we. 2566 Ul
Y (Y -

WINVANEATUTUUTS WA, 2561 ielilundngnsi

Y

aenndasiuinnei AUN-QA wazlneiisins
dulunminasisnnsgruvdngasseduiudindnu we. 2558 Aifivuslag 02, ndngaslaiunis
UFUUTIUNaNNITY0INIToRNLUUNITIT BuS Sounau ngtiadnunesnisvesddiuladiulde
(stakeholder) 19sndngas Ui vuAANTITI BuT AAnTIveImangns uasdnueilAYos
WUMAA Lagi1vuAsIeIvIIg 9 azLUININISIANINTTUESUNANG 0T iﬁmaumamiﬁwiﬁ

AANIsURImanans waraiadnyaeiawyesUudinaunivuall
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1.3 YngusrasAvanangns/ Objectives of the Curriculum
Lﬁawammmﬁ}wﬁﬂﬁﬁ@mé’nwmzﬁwialﬂﬁuﬁo produce graduates with these manners

1. fianusiaeantuidndvgui)/Attaining deep and clear understanding of theoretical
physics

2. Iinwelumslinse dunseeshanuiidndng ufidednla/Attaining analytical
skills and ability to extend physics knowledge

3. ﬁﬁﬂmmiﬁwmi’mﬁuB:J:?)'u/Attaining skills to work in collaboration with others

4. fvinwenslmalulagansaumaanniuanuide/Attaining skills on information
technology to aid research

5. 119585553 Lazdnd1iinlun1susenauoTntnine rans/Attaining ethical awareness of

scientific profession

1.4 Nam'il,%'ﬂuiﬁmﬂwﬁ’ﬁ (Expected Learning Outcomes - ELOs)

ELO1 anunsaUsewgfinaunnsg uasesssy wasiansoonisnadnwaeinveninide/ The
students will be able to act with professional ethical standards for researchers and able to
show good traits of researchers.

FLO2 1115095 unemnannis wasngua 1uNdnd ngud/The students will be able to
explain principles and theories in theoretical physics.

ELO3 annsoufdymituguluil@ndnguildlneuszendliuman uasndnnsidsidnd/ The
students will be able to solve basic problems in theoretical physics by applying physical
concepts and principles.

FLO4 anunsndnszndamiseaunansluildndvguf)/The students will be able to analyse
problems at intermediate level in theoretical physics.

ELO5 anunsndndu uagidnsaluaildainnsinsgiidndngquiidedn/The students will
be able to justify and criticise results obtained from deep analysis in theoretical physics.

FLO6 anunsandanadnuiduluaivifdndvgud/ The students will be able to produce
original research in the field of theoretical physics.

ELO7 mmsaﬁwm'ﬁwﬁ’ué’ﬁuﬁhe students will be able to work in collaboration with
others.

ELO8 ansnsaldaumaluladifiedududoya Tinsevidoya uaziiausnansdudu wazwa
m'ﬁLﬂ'ﬁwﬁ‘ﬁjagaﬁLﬁaasﬁjaﬂﬁumufsﬁ'S/The students will be able to use technology for

information acquisition, data analysis and presentation related to research.
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ANFURUS TN TN UTTAIAYRIMANGNT LasNaaWSN1TTeuiNAIAnIY

Relationship between objectives and ELOs

v . v NAANSNISLS8UINAINIS
TUTTAIAVRINENEGNS 3

ELO1 | ELO2 | ELO3 | ELO4 | ELO5 | ELO6 | ELO7 | ELO8

1. fanudisanluidndmauwi)/Attaining
deep and clear understanding of

theoretical physics

2. Gvinwglunisiwsnz VvV Y

daunseiesnnuINANAVgu L Enle/At
taining analytical skills and ability to

extend physics knowledge.

3. iy msvhausmugdu/Attaining
skills to work in collaboration with

others

4. vinwemsiawaluladansaumaaInsu
13F8/Attaining skills on information

technology to aid research

5. 19385554

a o = IS U a
LLa%ﬁ]@ﬁ?ﬂﬂiﬂﬂ’]iﬂi%ﬂ@UaWﬁwuﬂ’JWEJ’]?T'W
an3/Attaining ethical awareness of

scientific profession.
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2. unuWAIUIUTUUY/ Plan for Development and Improvement

WAUNTITWRILY/
WasuuUas
Plan for
Development/

Improvement

nagns

Strategies

NANFIN/AUY

Evidence/ Indicators

1. YSuusmangmsniy
.nausi AUN-QA

1. iuuansisuUIuUTmangns

denangaslaldluiedn 4

2. fhe39N3 IneaeivensAuad
JEAUTING I UTegusiuiuenanse

HSURAYDUNENENT wara1a15gusean

Y Y
NANgNS

3. @9Un1U stakeholder

0
o o 1

1. FdauseReAEnITINS
WAUVANGAS

2. iflamumﬁﬂﬁzsqmﬁa
WAWMaNgns

3. 1NAINTUTUUTS
NGRS

4. Lenasusynaunis
USuugauangns 1u Course
Learning Plan, Course
Report, HaN19MIUddy
maé’mqmémqmiﬁﬂm, Ma
NRBULUUARUALLAY
stakeholder, @gun1s
dun1wal stakeholder

5. M3eusNUTE iU
AMNNRANENTUDY §115E

9 Y

NSURATOUNSNARNS

Y

e

2. M5UTUUTI8IN

Uszyuonsdiaeu

NOMUINIINTUTUU 9583

WATNTUNEIUDUUTLNDUMY LU

JIoLEULULANN stakeholder

1. 18na1sN15UTEYNR15Y
Heou

2. Course Learning Plan,
Course Report,
mamimuaauwaﬁmqwémq
A1SANEN,
NAN1IRBULUUADUNIULAE
stakeholder,
ayunsduniual

stakeholder
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WAUATTWRILTY/
WasuuUas
Plan for
Development/

Improvement

nagns

Strategies

NANFIU/AU Y

Evidence/ Indicators

3. MINAUIYAAINTEY

31015

1. duasulviypainsaneIunsimn
muFedasiae eusglovilunis
dou NTI98 UaYUINITIVINTG

2. daaSulviupainsaneivinisvinny
Woetnaainiaue

3. daasulbiyaansangdvinsiinsi
UseyaIvnig

4. dguasulviyaainsaneIvnisyi
Tasamsusnmsivnsiitelinnudse
yaran1ely wazn1guenIneg1qey

5. dguasulviyaainsaneIvnisyi
NaiveimMUAuiamEInINIg
6. advayulviyumaInsangIvINIsasy
mseuBLilBladLTinweAITes 1wy
VINWEAUNTEOU YiNYeAUNTITY

FINYEAIUNITUSNITIVINTG WA
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MUIAN 3 STUUNMSIANITANEY NIANTUNNST UalASIESevRInangns
Section 3. Education Management System, Curriculum Implementation

and Structure

1. 52UUNN59ANN5ANYY/ Educational Management System
1.1 sguy/ System (by number of semesters per year)
EUUNINIA IWEJ 1 %ﬂ'ﬁﬁﬂ‘lﬁﬂ LL'UIQE)’E)ﬂL'fJu 2 ﬂ?ﬂﬂ?iﬁﬂ‘iﬂﬂﬂﬂa hay 1 ﬂ?ﬂﬂ?ﬁﬁﬂﬁﬂﬂﬂaﬁ
syagaAnwlidesnin 15 §Uav/ Semester Systems: 1 academic year has 2

semesters, each of which has study time of at least 15 weeks

1.2 miﬁ'ﬂmiﬁﬂ‘u’mﬁmm%u/ Summer semester

13151/ None

1.3 nsiigutfgruaeialuszuuninim/ Comparison of credits on Two Semester

13151/ None

2. msﬁ%ﬁumwé’ngm/ Curriculum Implementation
2.1 7u - arlunsadunisiseunisaauw/ Teaching Days-Times
M - 1a191wn15Uni/ Official working days and hours
aeamsAindu daudideu Sguisu s gaiay
First Semester from June to October
aAnsAnUa feusiiew naAdmeu e furey
Second Semester from November to March
2.2 aauURvasdidnine/ Applicant Qualifications
NANGAT UWHU N WUU N 2 Type A 2
1. duddidansfinmssdulSygnimadneieans wiensdnuiluaudnildnd
Wanduszynd adlnmans vieanw1du 4 MAwates Ainsenssgaufnuningimans
Wenaruwinnssy 1n135Usey/ Students holding Bachelor degree, accredited by
Ministry of Higher Education, Science, Research and Innovation, in physics,

applied physics, mathematics or other related fields
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2. 1 JUlUnuToU A UL AN G188 AITINNE NNSANYNTERUTUANRNET W.A. 2559/
Pass the requirements in Naresuan University regulation regarding its

graduate studies 2016

2.3 Ugywvasiifausnidy/ Problems of new students

- BAnunsdudalifumeiussuy warisnsiseuluseaududindny)/ Some students are
not familiar with the system and study approach at the graduate level

- Tanunediuiianuisuntedanguliiiiiesne/ Some students have insufficient
competency in English language

- TAnusaudadinnuiiugiulitiiesy Some students have insufficient background

knowledge

2.4 nagnslunsanfiunmaitautlatigm / dedrfnvesianlude 2.3/

Strategies to Solve the Problems/ Limitations in No. 2.3

M dansuguimeaddalniuuziiinisiduinsvesuminends wadanisisouly
UMINYNNY WALNITHULIAY/ Organizing orientations for new students advising them on
university services, study techniques and time management

M seumnelieransdynau meﬁﬁ‘ﬁ'@ua fnfeu TiAuugduAldn/ Assigning
advisory tasks to all academic staff to supervise, admonish and advise the students

M ﬁ]yﬂﬁﬂﬂ'ﬁimLﬁ%ﬂm’amiﬁmﬁUﬂﬁﬁﬁﬁ%ﬁ?Uﬂ?MWﬁﬂUi%L‘Wi/ Organizing extra
course or research skills or English language

M 8u9 fie Wamzifouddnsmeiniiisrdoweddnedoiisnisduaiisedu
51U V3ovesanyInemans tieidumsiiuyuaing Inelildsusnus s use U
ToUIAUNNIINGIABULIAIT 11918A1TANETEAUTMTINANY 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 wnuns3ulidn wazddnsanisfnuilusses 5 U/ Five-Year Plan for Student

Recruitment and Graduation
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urubanlunsazilnisAner Number of Students in Academic Year)

Un13AnY1/ Academic Year
%”'u"fl/ Year 2566 2567 2568 2569 2570
(2023) (2024) (2025) (2026) (2027)

FuT 1/ Year 1 10 10 10 10 10
U7 2/ Year 2 : 10 10 10 10
33U/Total 10 20 20 20 20
SufiEndinnet - 10 10 10 10
agdusansany/
Number of
students expected
to graduate

2.6 SUUIETUUAULKLY/ Budget as Specified in the Plan

2.6.1 Uszanan139uUszanadsne$u/ Estimated Income Budget (in Thai baht)
319a219INI183U/ Ysuuszunay/ Fiscal year
Income Item 2566/2023 | 2567/ 2024 | 2568/ 2025 | 2569/ 2026 | 2570/2027

AsTIULENNSANYY/ 650,000 1,300,000 1,300,000 1,300,000 1,300,000
Tuition Fee per
annum
2151850/ Total 650,000 1,300,000 1,300,000 1,300,000 1,300,000
Income

nUBe : SnAUITINSANYIANASEUaY 32,500 umdmsulidalne waz 47,500 v dmsuilidn

AP

: dsAingansAinwinaeavdnans 91uIu 130,000 /A dwmsuiidalne uay

190,000 UV/AY ENSULEARN9YR

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

per semester
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2.6.2. Uszanaun139uUssunsI8ane/Estimated Expense Budget (in Thai Baht)

s1eazidunalgane/ Ysuuszunay/ Fiscal year
Expense Item 2566/2023 | 2567/2024 | 2568/2025 | 2569/2026 | 2570/2027

1. ANRDULNU/ 150,000 300,000 300,000 300,000 300,000
Compensation
2. l4fane/ Ordinary 25,000 50,000 50,000 50,000 50,000
Expenses
3. Ta9/ Materials 60,000 120,000 120,000 120,000 120,000
a. ﬂqﬁm‘ﬁ/ Durable 50,000 100,000 100,000 100,000 100,000
Materials

39U518318/ Total 285,000 570,000 570,000 570,000 570,000

Expense

2.6.3 Uszanaunsanlganesarlunisuantdia 10wy 47,000 U femy/ Estimated

expenditure per student for graduate production is 47,000 Baht per person.

Alganesalidn 1 au
s1eMsAlgIe (um)

1. Ay 3,000
2. @oulATess 2,000
3. A3 uavAngouU13 6,000
4. @gouIneiInug 12,000
5. Aoy 4,000
5. Aanssn/lATinIs 5,000
6. ATUIMTIANTUANGAS 15,000

394 47,000




19

2.7 52UUN15AN®Y/ Educational System
M wuududew Classroom
O wuumslnarudedafiuidundn/ Long distance through printing media
O wuumslnarudounsan wazideadudondn/ Long distance throush media
O wuumslnamsdidnnsedindifudendn (E-Learning)/ Long distance through
E-learning
O wuumalnanmsdumesids/ Long distance through internet

O 5u 9/ Other

2.8 NsigulaunUein 5187391 kaznN15aINslgUBgUTINNNIINGNaY (§13)/ Transfer of
Credits, Course and Cross-University Registration (if any)
[~1 % YY) a [ 1 ¥ = [ v a =
S TulURNUT e TR U ANENR B ULTAITIIN Y NISANEITEAUTUNARNEY W.A 2559 WAy
USENNAUMIANYIFYULSAIT 1589 NUUANA NN N5 eUlaunUIeRnsea uTUARNANWY/ As

regulated in Naresuan University regulation regarding its gsraduate studies 2016
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3. nangns LLaxmmiéﬁﬁau/ Curriculum and Academic Staff

3.1 %angns/ Curriculum

3.1.1 9MUIUNU8NA/ Total number of credits

VENGATUHY N WUU N 2 IwumheinTiunaeananansidesndt 36 viiefin

Type A 2, total number of credits is at least 36

3.1.2 Iasea¥1amdngns/ Curriculum structure

318113/ Description

el AS.
W.A. 2558/
MOE 2015

Criteria

nangnsuiulse
W.A. 2566/
Revised

Curriculum 2023

WU N WUU N 2/ Type A 2

1. 579991 Course work lifiaand1/ not less than 12 24
1.1 ¥1U3AU/ Compulsory Course - 16
1.2 3y@en lidesndn/ - 8

Elective not less than
2. nndinus lidesndn/ 12 12
Thesis not less than

3. swvtsaulitiundaein/ Non-credit course - 4

IUUNILAATIU (AaeANANgAT)/ 36 36

Total number of credits

3.1.3 518391/ Courses

(1) 5183 lunuineng 9/ Categorized Courses

3.1.3.1 NFUIANITANT WU N LUU N 2

Fv1UAU U 16 w2

Compulsory Courses Number 16 Credits

897501 lasasnagandinanansamsuinidndngul 2(2-0-4)
Mathematical Structures for Theoretical Physicists

897502 Vinwenatnaansamsutnandngul 2(1-2-3)
Mathematical Skills for Theoretical Physicists

897511 QUUNARIARS WaENAFANSITIEDH 3(3-0-6)

Thermodynamics and Statistical Mechanics
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897520 naeanimeouduLuuliduivsnm 3(3-0-6)
Non-Relativistic Quantum Mechanics

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

897562 warnansvihaanadn wazduivsniniilee 3(3-0-6)
Classical Electrodynamics and Special Relativity

Jyden uaulitasndi 8 Wienn

Elective Courses not less than 8 Credits

897503 HATunIU LazNISUNNIEY 3(3-0-6)
Green’s Functions and Propagation

897504 NOUNIU NHUNND LaTLUUTIADINTTIU 3(3-0-6)
Group Theory, Gauge Theories, and Standard Model

897505 FEUUNAIN 2(2-0-4)
Dynamical Systems

897506 WdofilAwn I ianddsndnaans 3(3-0-6)
Special Topics in Mathematical Physics

897521 NAAANIAIDUAULUUSURNS AN 3(3-0-6)
Relativistic Quantum Mechanics

897522 nNaFansAoUFN warUINusA3A 2(2-0-4)
Quantum Mechanics and Path Integrals

897523 namansenousiuuuliduivsamdugs 2(2-0-4)
Advanced Non-Relativistic Quantum Mechanics

897524 asaumAdsmousiinemansuasmeluladdudy 2(2-0-4)
Introduction to Quantum Information Science and Technology

897525 ANTAUNALTIAIDURY 3(3-0-6)
Quantum Information

897526 NISAUUNTIAIDUAL 3(3-0-6)
Quantum Computation

897527 g1 fidereudutud 2(2-0-4)

Introduction to Quantum Hardware



897528

897529

897551

897552

897553

897554

897563

897564

897565

897566

897567

897571

897572

897573

897581

897582
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MO NLABN A TAUNFLTIAIDURL

Special Topics in Quantum Information
WdenAmuwnai@ndosnou uayiAuAIEnIITIAIDUAN
Special Topics in Atomic Physics and Quantum Optics
Fums o lududu

Introduction to General Relativity

squsdudy

Introduction to Black Holes
yqufianuliumauuneeeudusy

Introduction to Modified Gravity Theories
WUaNAEN NG W AUTTUAI

Special Topics in Gravity Theories

N YN AUINAIBUGY

Quantum Field Theory

yqufianedudu

Introduction to String Theory
LLamwagmmsﬂszL%a%’ju&’u

Introduction to Scattering Amplitude
NAAENILIVIALIR

Geometric Mechanics

WdafivAyn1eiAndna1ug

Special Topics in High Energy Physics

INTNAINYT 1

Cosmology 1

INTINAINYT 2

Cosmology 2
WToilAENI9TNTINaINe1
Special Topics in Cosmology
Wemaniveyadmiutiniand
Data Science for Physicists
ﬂ’]'inﬂ"]LmJ’wﬁEjﬂ%uéfu

Introduction to Optimization

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

2(2-0-4)
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897583 NSSPUIVBAATOL UAEN1TUTEYNANTMIANMNIENER 3(2-2-5)

q

Machine Learning and Applied Optimization

897584 PO MLABNNNENAT AU 3(3-0-6)

Special Topics in Computational Physics

neTnus MUY 12 nuein

Thesis Number 12 Credits

897591 WPMNUS 1 WU A WUU A 2 3 wiein
Thesis 1, Type A 2

897592 WNGINUS 2 WAL A WUU A 2 3 NU8AA

Thesis 2, Type A 2
897593 ANYITNUS 3 WU N UU N 2 6 MUIBNR

Thesis 3, Type A 2

Fyrueaulitunuleia U il WU
Non-credit courses Number 4 Credits
897500 seileudITeMINeIdEns wazwmalulad 3(3-0-6)

Research Methodology in Science and Technology

897599 Aunu 1(0-2-1)

Seminar
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3.1.4 WAAILNUNITANE

3.14.1 uNU N BUU N 2

897500

897501

897520

897561

897502

897511

897562

897591

897599

U 1

AANSANEAU
sedeuinidomainemans wavmalulad (ladumiiein)  3(3-0-6)
Research Methodology in Science and Technology (non-credit)
lassaiadendinanansdmsutini@ndngud 2(2-0-4)
Mathematical Structures for Theoretical Physicists
nafansAausuLuulddIRnsnm 3(3-0-6)
Non-Relativistic Quantum Mechanics
wafansAaadn 3(3-0-6)

Classical Dynamics

593 8 BUWNA
Ui 1
AANsAnyIUane
Vinwenepineansdnsutinidndngug 2(1-2-3)

Mathematical Skills for Theoretical Physicists

QUUNAAIENS WaENAFANSITIADA 3(3-0-6)
Thermodynamics and Statistical Mechanics

warnansvipanadn wazdusinsniniiey 3(3-0-6)
Classical Electrodynamics and Special Relativity

WNYITNUS 1 WU N WU A 2 3 ydene
Thesis 1, Type A 2

dunun (Widumdein) 1(0-2-1)

Seminar (non-credit)

593 11 wU8AA



8975xx

8975xx

8975xx

8975xx

897592

897593
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U 2
AMANSANEIAY
I uden
Elective course
I nden
Elective course
I nden
Elective course
I uden
Elective course
INYIEWUS 2 LAY N WUU N 2
Thesis 2, Type A 2

LY

U 2
=
n1ANIsANEIUaY
ANYITNUS 3 WU N WUU N 2
Thesis 3, Type A 2

ENEY

X(X-X-X)

X(X-X-X)

X(X-X-X)

X(X-X-X)

3 UUIBAM

lLideenin 11 wdaena

6 NUIBNM

6 BUBNA
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3.1.5 AN95UYS182%N

897500 s 0gUITIVIMOINGFERS wazmalulad 3(3-0-6)
Research Methodology in Science and Technology
AUNUNY GNWUY LAzt 1UN8N15398 UTLLAN WAENTTUIUNITITY ANSAIRUA

v a [

Ty in1939y fus wavauyfgiu n19NUsIUTINTeYa n15aAseideya N1alsulasesne uay
$1891UNN5I98 N15UsEIUNWITY NMsuwadITululy asseussadnide waswmadaisn1siduianiy
NIAUINYIAERS 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 lassaiadendinanansdmsutini@ndngud 2(2-0-4)
Mathematical Structures for Theoretical Physicists
Snvagialuvedaseadudndaaans U3nddalsn wudlnas nuwesuuuui

Wlad dngU svadinduwaniin ngufeuazdy
Generic features of mathematical structures; Hilbert Space; Manifolds; Tensors

on manifolds; Lie group; Symplectic seometry; Probability theory

897502 Minwenepaineansamsutini@ndvngud 2(1-2-3)

Mathematical Skills for Theoretical Physicists

doynsaldvil aun1siBeouiusandiey wazges Meiduiiiay nsuaiysies nsudasan
Uang I1uufetou Aeuvinsduiinda nqul3ania nquadiAgedlad wazn1smuTiusaniawe
Ingldmourinsduiinga

Index notation; ordinary and partial differential equations; special functions;

Fourier transforms; Laplace transforms; complex variables, contour integrals, residue theorem,

Cauchy principal value, and evaluation of definite integrals with contour integral
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897503 Hanguniu dazn1suangzane 3(3-0-6)

Green’s Functions and Propagation

HasduRusnnant feddunsudmsudgmaniudu wazdwudgmaiveuiun
aun1seuRusgaefulsal wazeinia aunistdeesludnidnd Jymiasiea Jaymidauiud
aun1snsuns wawmasefueiinegiadie Funnsrae uasilaiduniu aunisvlsAuces aunisadu
uvasruda nsus$d dndidendnliiivedn grsvesaues auniaiedaleat wagnsdeauL N3
LLUamﬁLEJ%GU’eNammiﬂﬁu WUUSA09T0BNUE WaBIISALATEINTHA LY

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 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 NOUNTU NYUNNT LaTLUUTINBINTFIY 3(3-0-6)

Group Theory, Gauge Theories, and Standard Model

yiquiingu lelouesiitu uarlalunositu nouifuny authein3s anfinsangy
16 n9Ua uazfivnding unundadnlndudea dunuuuuiendos ngU SO(3) uaz SUR) ngU SU(3)
30 wazd i wwunnveslaifu dadtuluatdmdunsy SUN) ngUuasns Funusuvainans
nnwes uaz alluiwed Muiing waraumasiawe? nsdvaninsuuuiAedues nalndnd
LUUSapsnIgIu Lavdsiiuenmile

Group theory; Isomorphism and Homomorphism; representations; unitarity;
reducibility; Lie groups and Lie algebras; exponential map; adjoint representation; SO (3) and
SU(2), SU(3); roots and weights; Dynkin diagrams; Young Tableaux for SU(n); Poincare group;

scalar vector and spinor representation; gauge theories and local symmetries; spontaneous

symmetry breaking; Higgs mechanism; Standard Model and beyond
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897505 FEUUNAIN 2(2-0-4)
Dynamical Systems
U3fiin1arasszuunadn aun1sdase N1TIATIEMBIAUNTIN R3S LaDeININUDY
939 Nuinillnadaudnans n13UsEeNAveINTIATIEIINaln
Phase space of dynamical system; autonomous equations; qualitative analysis;

fixed points; stability of fixed points; centre manifold theory; application of dynamical analysis

897506 PUDMLAYNNNENATIAINAENT 3(3-0-6)
Special Topics in Mathematical Physics
AsAnwegaTuTuluiiveNnaulan AN snfineans

Intensive study of interested topics in Mathematical Physics

897511 QUUNAFANANT LavNArIaNSITIEnRA 3(3-0-6)
Thermodynamics and Statistical Mechanics
ulnsl ngufunvesdgiad seuueaiingin auvnarmansuuaNna fiwlsanue

.

Y
NgurNarIEns sawauiawuulnygd osswenidawuulatygf sewweudaluuun s fine

[

moufgALAR NMIuHTidvesiage fumeshl aarsmuiuu Tue-levalayd nquiaumieds uay
Usngnsalings wuuiiaesdd nquinsdsuigninvesuaua nguiunanuuusunudangm
ngtefaososgmmmanmans guvnamanivevaus

Entropy; Liouville’s theorem, ergodic systems; equilibrium thermodynamics;
thermodynamic state variables; the microcanonical, canonical, and grand canonical ensemble;
ideal quantum gases; blackbody radiation; Fermi gas; Bose-Einstein condensate; mean-field

theory and critical phenomena; Ising model; Landau theory of phase transitions; transient

fluctuation theorem; the second law of thermodynamics; black hole thermodynamics
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897520 naeansmouduLuuliduIvsnmn 3(3-0-6)

Non-Relativistic Quantum Mechanics

AUNNTUTORANIET dynsalAusn Y3nidaidse dansevinswan-uondeen danal
YeanamaninIuiy nsdudendueind svuvaesseiu AnuRIRBAIouRl duaAs WarnIs
LLUaﬂimmuﬁm‘%mm wazalu n1svnalu sznoulalasiau quwﬁmiiumu nsmoulndasiiiaes
wazNISAI UG

The Schrédinger equation; Dirac notation; Hilbert space; self-adjoint operators;
postulates of quantum mechanics; the harmonic oscillator; two-level systems; quantum
entanglement; symmetries and transformations; orbital and spin angular momenta; addition of
angular momenta; the hydrogen atom; perturbation theory; second quantization and field

quantization

897521 NAANAASAIDUANLUUALINSAIN 3(3-0-6)

Relativistic Quantum Mechanics

numunaeansateud aunislaati-nesaeu anurdunsnie wavdeuly vl
V09T UINTAN N1M5IUBUNA ﬁﬂauﬁuﬁﬂﬁﬂﬁmmaﬁa U UNeaUAnBa N15NILLIIVDS @Jaamﬂ
nsunUaymlunguinisnszidadailanduda aun1sausn nsudatasisund laniseudysy uazns
N upINA @y BATH LagMsuUalNIAUTEY Lagan aunsill vesaumsAnsn eynARusn
nMsudamnuvineilidnd nmsrsiiseania uagifeiueynie

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

897522 NAANERIAIDUAN UazUINUSAIAD 2(2-0-4)
Quantum Mechanics and Path Integrals
ASe1nanadn uenUaganileudy HasINsaIE UsHusindideu auniselshsaes
mMsin eadUszneunsasuy nsUszgndnsUTHusaeia
Classical action; quantum amplitude; sum over paths; Gaussian integrals;

Schrodinger equation; measurements; transition element; applications of path integrals
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897523 namansenausuuuuliduimsnimdugs 2(2-0-9)
Advanced Non-Relativistic Quantum Mechanics
F10sAUNeY : 897520 naransArauRuwuuliduimsnIw Non-Relativistic
Quantum Mechanics
Fmsvszana nguinmssumuitlifutunm uasiituiuna auneslidedes
NOYANIINTLINTIADUAL DUNIALVLIBU meulnadundsiiaes
Approximation methods; time-independent and time-dependent perturbation

theory; discrete symmetries; quantum scattering theory; identical particles; second

quantization

897524 asaumAdsmousiinemansuaznalulas tud 2(2-0-4)
Introduction to Quantum Information Science and Technology
VOULYAVDIENTAUNALTIAIDUAY AIDR NITUNTHALTIAIDUAL LOULVIILABLLIUA N3

Funaudsmeudy Sane3iuidsmeusndowiu uazmsuszans dansevhmsaumuuiy ssuuda

Weaaudy warn1sgadseius n1sundestayanisusy
The scope of quantum information science, qubit, quantum cryptography,

entanglement, quantum computing, basic quantum algorithms and applications, density

operators, open quantum systems and decoherence, protecting quantum information

897525 ANTAUNALTIAIDUAY 3(3-0-6)

Quantum Information

fansginisaamuuiy NM153nTlY WuUs1ae9I9sATEURY LBuLNARAILS way
N15Us¥end 8aun1s CHSH YasdnyeyiunIausy YosdaIuneudud S und it sveznng
sEivanuzmeaudy vefdoya: Anuduluued ngefunnisdisiaunasdeyavesusuusy
noERUNNISIITaYasdyn Larunnau ulnsUilsnieudiu Usgldesuuuagne nmsdudateya
vosysinines Anuquestesdyyameudy deyaiiithdsls uazvouialaaly

Density operators; generalized measurements; quantum circuit model;
entanglement and its applications; CHSH inequality; quantum channels; qubit quantum
channels; distance measures; classical information theory: typicality, Shannon’s source coding
theorem, channel coding theorem and its converse; quantum entropies; typical subspaces;
Schumacher’s compression; capacity of a quantum channel; accessible information and

Holevo bound
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897526 NIIARUNLTIAIDUAY 3(3-0-6)

Quantum Computation

LuUaenRsAaadRatiunsAuIniundula glilesuvaing dane3suneyd-a0
91 ganessulenou nswlamisesidenisudy dane3Sunendiusenoureses danessudivueding
1999 WUUSIADINITAIIMUUAREERS: 1A3099n3TT3e wuUSIaensasAaadda ratanNdudoy
P ag NP WUU918991995A0UANAUAANE BOP N1TLAAINURANAIALTIAIDUAL NITAIUIULT
AreuRuTuUseALRANEIR

Classical circuit model and reversible computation; universal gate sets; Deutsch-
Jozsa algorithm; Simon’s algorithm; quantum Fourier transform; Shor’s factoring algorithm;
Grover’s search algorithm; classical models of computation: Turing machine, classical circuit
model, complexity classes P and NP; quantum circuit model and the class BQP; quantum error

correction; fault-tolerant quantum computation

897527 g3 iSeneudutus 2(2-0-4)
Introduction to Quantum Hardware
nsesueAdndniBaein evmeu LLazlaaauﬁQﬂﬁ’ﬂ wazszuulnneu ludmgud
LAZNANDY
Theoretical and experimental descriptions of super-conducting qubits, trapped

atoms and ions, and photonic system

897528 PUDNLAWNNETAUNALTIAIDURY 3(3-0-6)
Special Topics in Quantum Information
AsANEeENwTNTUlUIYaNaUlaNENTAULNALTIAID UL

Intensive study of interested topics in Quantum Information

897529 PUDMLANN NNANFDLNDN WALVAUANENSITIAIDUAY 3(3-0-6)
Special Topics in Atomic Physics and Quantum Optics
ANSANERENTNTUI UMY NAULAN AN LAY WALTAUAIANSITIAIDUFL

Intensive study of interested topics in Atomic Physics and Quantum Optics
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897551 duitnsniiludusy 3(3-0-6)

Introduction to General Relativity

duimEn Ny N1TIATINNWMES Wasnuesluduivsnnilay vedlvaauysal
luduimsnmiiay vidnauauya umiganulas wudlnaduwuulas #dnd uazniaeiniawuulag
aun1saudledala weatuwuulodalauadng uningFadluudi nauduuueniedan Insna
e

Special relativity, vector and tensor analysis in special relativity, perfect fluids
in special relativity; equivalence principle; introduction to curvature; curved manifolds; physics
and curved spacetime; Einstein field equations; Einstein-Hilbert action; introduction to

gravitational radiation; Schwarzchild black hole; and cosmology

897552 quetudy 3(3-0-6)

Introduction to Black Holes

mMsumuduinsnwill walasuuusnsedad uwunmnasine ULy
YDINARAYAULINTNTINGN MGUAMYY NYVBINAAIENITaUAn Sedoedis saumvmamansvaudn ue
wasaam nuaieund

Review on general relativity; Schwarzchild solution; spacetime diagram; general
form of spherically symmetric solution; rotating black hole; laws of black hole mechanics;

Hawking radiation; black hole thermodynamics; greybody factor; and quasinormal modes

897553 98] AU WUV UL AUTUAL 3(3-0-6)

Introduction to Modified Gravity Theories

danauvesdurinsnmiill sulellenniand vguijunvendnien guiauliy
! PN o N ! 1o a v PN ) M v aa
O’JWIQﬂ‘Ui‘UL‘UaEJuf\]’lﬂﬂ’Ii@Jﬂ’JULLUUVLMGHEj@] mwgmmiuumwgﬂﬂimﬂawmamammmwum
gendn nuanuliunuuiiinng

Postulate of general relativity; Palatini formalism; Lovelock’s theorem; modified
gravity theory from non-minimal coupling; modified gravity theory from higher curvature terms;

general relativity with higher-dimensional spacetime; massive gravity theory

897554 WtafikAEN1Img B AUl 2(2-0-4)
Special Topics in Gravity Theories
msfnwegaduduluidefiaulavamguiauliuag

Intensive study of interested topics in Gravity Theories
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897561 WaransAaIaan 3(3-0-6)

Classical Dynamics

“annNIsNaAENSWUUTIAY ué’ﬂmimﬁauw% ﬁuﬂﬁiﬂ’ﬁm?{@uﬁﬁd@ﬂa?ﬂiﬂ PNV
MsuUsHy saumanivosinguianis aunsadnvauziemzreanisunds aun1snisiedeuiiveius
fasu nsudasuuuded Heaidunaduiln nouundglas nqujusiaduanlad namanivesszuy
sioiflos nguiunuemes

Principles of Newtonian mechanics; D’Alembert principle; Lagrange equations
of motion; variational principles; the kinematic of rigid-body; Eigenvalue equation for
oscillations; Hamilton equations of motion; canonical transformations; generating functions;

Liouville Theorem; Hamilton-Jacobi theory; mechanics for continuous systems; Noether’s

theorem

897562 warnanslnieanadn wazduinsandivay 3(3-0-6)

Classical Electrodynamics and Special Relativity

Tihade dymervsuwalulwiiado Manduveniu nsnszaedanlnaluluinads
wiwanaden nquiunwesifs wazn1seusnunasu-Tuudy aunisuundad n1sulang
STUUMIUASIE Lazgnsunseddailnats dusivsnniitey nisulasasisudvesaunusimanlai
nsUgaRnuulawaiowivemgeiudmanlii msUggfuuvainsiuieu wasusdalniiouves
AUNIULNDIAE UarnUaLTIRoITd AmANT wagngnsousntg

Electrostatics, boundary-value problems in electrostatics, Green’s functions and
multipole expansions in electrostatics; Magnetostatics, Poynting’s theorem and energy-
momentum conservation; Maxwell’s equations; gauge transformations; radiating systems and
multipolar radiation; special relativity, Lorentz transformations of electromagnetic fields,
covariant formulation of electromagnetism; Lagrangian and Hamiltonian formulation of

Maxwell’s equations and Lorentz force law; invariance and conservation laws
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897563 Vg ufauIAIBUsY 3(3-0-6)

Quantum Field Theory

noawniuuaty sUdslounuuains ey wasielalnideu ngulaunuainans
nsareulndnguilaat-nosnou Nguddunsisewuy phi-4 WNUAIWINULIYL AIAFATIN LAZIIN
Sndioa nquaunesioou mMImesulvndnguifisn nquddunsiserdmsumesiioou 35013
Handuda nispreulnduuuilanduidavesauiy nssussialaduemgud phi-d Nufing way
nsmeulng mousudianinslauningd

Classical field theory; Lagrangian and Hamiltonian formalism; scalar field theory;
quantization of Klien-Gordon theory; interacting phi-4 theory; Feynman diagrams; cross-section
and S-matrix; fermionic field theory; quantization of Dirac theory; interacting theories for
fermions; functional methods; functional quantization fields; renormalization of phi-4 theory;

gauge theories and their quantizations; quantum electrodynamics (QED).

897564 yguiansetudy 3(3-0-6)

Introduction to String Theory

ansawuuliduinsamn synagaLuUdNInsaIw wantduuuy-Inle waslwagipaw
aun1snsedoudt wazideulvveu nsnszarelnun nsmrsulnduuulauniowi uaznsieuas
nsmsulvduuuianduda nquauiureureata Nquiunedind AIUATIIUYDIANTLE kaLHN
ANEUNNT DUATATEIVRIEARTY LBNNAYAVBIANTY

The non-relativistic string; relativistic point particle; Nambu-Goto and Polyakov
action; equations of motion and boundary conditions; mode expansions; covariant and light-
cone quantization; functional quantisation; conformal field theory; Wick’s theorem; state-

operator correspondence; string interactions; string amplitudes
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897565 LLamwégmﬁuamﬁﬂizﬁﬁy’uﬁu 2(2-0-4)
Introduction to Scattering Amplitudes
TaRunow: 897563 NuRaUINAIBURL Quantum Field Theory
alwuesvaswiusn sUdelounuualuues-1e8ds ueundgnveuss-dad uazns
l

WUNAIUYDIE ANTVRINITA-WELRRT ANUFNRUSIBUTUURRU-YAd AllnluUsa warAlingay

Jadu aunasbeen glefuoundye lendnwaiveniin mnuluguesaamandd uagdiun
yAgns giv13Auuuily uazwounagauuugy

Dirac spinors; spinor-helicity formalism; Yang-Mills amplitudes and color-
decomposition; Parke-Taylor formula; on-shell recursion relations; soft limit and collinear limit;
supersymmetry; superamplitudes; Ward identities; color-kinematics duality and double copy;

generalized unitarity and loop amplitudes

897566 NaFEAn3LIVIANIS 3(3-0-6)

Geometric Mechanics

arwiidestuiefuuuilnadeyiusly wosueyius namansansied Uigilass
LU Tuifaduia auinnnedainsned Munuiuresuvesauniseesiani-ainsned nyunis
W1swesdusuiufadula nguunueives nasmansaliafdy TuRadulasI auiuineasen
fadu funuylesuvesaunisenfiasu nsunisnsfimesdmsuiufiadudasin msuvasuuy
Syl Tasaansdumdnin nquiunvesieiad noufundgiad-ensluad Wrataduiliueialniou
AnwaenAdomaneiii gudnd Reulvaulfgud lassairsiurlesuainsed mnuduiusuuule

Introduction to differentiable manifold; differential forms; Lagrangian
mechanics; configuration space; tangent bundle; Lagrangian vector field; 1-form representation
of the Euler-Lagrange equation; one-parameter group for tangent bundle; Noether theorem;
Hamiltonian mechanics; cotangent bundle; Hamiltonian vector field; 2-forms representation of
the Hamilton’s equations; one-parameter group for cotangent bundle; canonical
transformations; symplectic structure; Liouville Theorem; Leouville-Arnold theorem;
Hamiltonian commuting flows, multi-dimensional consistency, Lax pair, zero-curvature

condition; Lagrangian 1-form structure; Closure relation

897567 WdaiiAunaiandnaanuas 3(3-0-6)
Special Topics in High Energy Physics

nsAnwegradudulumdenaulaneid@ndndsanugs

Intensive study of interested topics in High Energy Physics.
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897571 INTNAMNEN 1 3(3-0-6)

Cosmology 1

NANNISITNTNTIBINGT 15V IAAATDINIADINTIA NITVEIUAIVBUNAN LIATAUNTUNS
In52183N81 MM57A52EEN1luTNIIATINGT WEWIY kazaaslulenan N1SVLIUAIMVUNATH YA
aunaenn Srondiudy wasnsnsvdsndaatine nsduaneiluadeavesingma naduaneiuy
390U LaznsduaTziiaUnauluenan nsiiled)

Cosmolosgical principle; spacetime geometry; the expansion of the Universe; the
cosmological redshift; distance measurement in cosmology; energy and matter in the Universe,
dynamical expansion; thermodynamics equilibrium processes; recombination and last

scattering; cosmological nucleosynthesis, baryonsynthesis and lepton-synthesis; inflation

897572 INT@INYT 2 3(3-0-6)

Cosmology 2

Jw10eAunaU: 897571 4n511a3Ne1 1 Cosmology 1

ATIUMNIWINENTINAINGT N1TSUNIUILAUINALNATS LINWBS NULYs N1swlaana
aunsaun MsuenesdUsznouniFes uaztouluiuduluudy nauiuneyiny miianivesnis
SUNIULTIINTIAINT Aauszneunsiduladadu nisnemvedlaseasigenan waululglnsdves
Lalulmsianitunds

Cosmological perturbations; scalar, vector, and tensor perturbations; gauge
transformations; field equation; Fourier decomposition and stochastic initial conditions;
conservation theorem; the evolution of cosmological perturbations; linear growth factor,;

structure formation; anisotropies of the cosmic microwave background

897573 PUDNLAWNITNTINRINGN 3(3-0-6)
Special Topics in Cosmology
AsAnwegaTutuluiiYeNaulan1sinsINaINe

Intensive study of interested topics in Cosmology
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6

897581 Wemansteyadmiuliniland 3(2-2-5)

Data Science for Physicists

ADALTINTTUUY LAZITIDUNIU NITUINWIL NITNAFDUNWEDA NUNIUNGYHAIY
WUnazidu n1suanuasaauuazdu N1FBULIUBUULUE N15UTBUIUAINITTLNDT NISNAdDUY
AULAFIY MTIATIERANFURUS N1TIIATIENNITAN00Y NITUAAININTBYA N1TILATIZVTOY ALY
U50R

Descriptive and inferential Statistics; Distributions; Statistical tests; Review of
Probability Theory; Probabilistic Distributions; Bayesian Inference; Parameter Estimation;
Hypothesis Testing; Correlation analysis; Regression Analysis; Data Visualization; Practical Data
Analysis
897582 mimﬁhmmzﬁqm%uéfu 2(2-0-4)

Introduction to Optimization

MuruAN S 34du Mruansiadudiuaudy Muuansidensdn pududounu
naestuneudSTivannans ndesiieriuale miﬂizqﬂﬁsﬂuqm’mmm N1305UNELTING W09
wuusaemneedindnans wedansmnanas nsasdlowdiUamileeldiedededeulusunsuadiolny

Linear programming, integer linear programming, combinatorial programming;
time complexity of various algorithms; state-of-the-art tools; applications in industry;
theoretical description of mathematical models; solution finding techniques; hands-on

problem solving with modern programming tools

897583 M3Beuiveaadns uazmsUszgndnsmaAmnyian 3(2-2-5)

Machine Learning and Applied Optimization

mMadeulusunsuidady warliiBadu mamawmngiiganmelddodida udaenivy
ueudansla MusziuAMIYLILLLdIUNa1 NMsiSeuveaaies nsannsy MIuuNYsELAN
wiasdnluauuud arwdidostuintulaseisssamidion nadouiidedn n1sUssanana
mmmimﬁ%uﬁugm

Linear and nonlinear Programming; Constrained Optimization; Markov Chain
Monte-Carlo; Kernel Density Estimator; Machine Learning; Regression; Classification; Boltzmann

Machine; Introduction to Neural Networks; Deep Learning; basic Natural Language Processing
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897584 PUDNLAWNNENATIAUUN 3(3-0-6)
Special Topics in Computational Physics
MsAnwaguTuIulumdanaulan e NEnATemaun

Intensive study of interested topics in Computational Physics

897591 WUMNUS 1 WNU A WUU A 2 3 NU8NA
Thesis 1, Type A 2 3 credits
Anwasdusynaudveniinug wiedegrainerdnusluainniviiieades fvun

Uszidulang/Madeineninug Waunenaisuaniaudnsivgenieifuingadnus (Concept

Paper) wazdnrinanisduasvienals wasaudseiiisades

Developing research instruments and research methodology; and preparing a

thesis proposal in order to present it to the committee

897592 INYILWUS 2 LAWY N WUU N 2 3 Nwin
Thesis 2, Type A 2 3 credits
Waunasedle LNty dnvilasedvendnus et ausroamznssunms
Developing research instruments and research methodology; and preparing a

thesis proposal in order to present it to the committee

897593 WLUNUS 3 WU N WUU N 2 6 vene
Thesis 3, Type A 2 6 credits
Fusuruteya Tinseideya daviimenuanuinmiausdoetansdiuinw

Ineniinug daviiinerdnusatuanysel uazunmnuidoiieAfisineunsaanusiduiansAng
Collecting data; analyzing data; preparing a progress report in order to present

it to the thesis advisor; and preparing the full-text thesis and a research article in order to get

published according to the graduation criteria



897599

ABIN1S

physics

numbe
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Aunun 1(0-2-1)
Seminar

nsdLaNe warefuseunANuInInNsmalandnguiludnuasvesduauivig

Seminar presentation and discussion of academic publications in theoretical

3.1.6 AMAENEVDLAYIHETIEIY SAdnavane fail
AIUNUNBYDILAVIELYY/ Course Numbering System
Useneusesiat 6 & wendu 2 1a 4 ay 3 i Tanumnedail/ Course
ring systems consists of 2 sets of three digits making the 6-digit system
1. wvaEuausn Ju naxtavUsEINaIuIv/
The first three digits are academic major categories
897 yunufs anudvilandngul] Inendeiiiensfuaiisziuingw/
897 representing theoretical physics field, the Institute for Fundamental
Study
2. @vEusmgs [y nqualsziiyy/
The last three digits are course categories
2.1 l@vnandos LaAINITZAUNITANYY/
The digit in the hundreds place represents study level
L& 5 wNede evIsEAuUSa
No. 5 representing master’s level
2.2 avangu uansdanianyluanvivy/
The digit in the tens place represents subject groups

@AY 0 BuN8de /N9 Tma Bl seileuiside wasadnaans/

No. O representing theoretical methodology, research methodology and mathematics

@Y 1 et guvnarans/

No. 1 representing thermodynamics

LAY 2 U ﬂﬁﬂ?ﬂ@]%ﬂﬁ]@ﬂéfm ANSAUNALTIAIDUAN LaTNITAMUINTIAIBUAL/
No. 2 representing quantum mechanics, quantum information and quantum

computation
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1A% 3 UNEDe SEUUTULou/
No. 3 representing complex system
@Y 4 nuneds AandvgufUssgndlussuuidaimnssumans duineg) 3330 uay
dpurnans/
No. 4 representing applied theoretical physics in engineering systems, ecology
systems, biology systems and social science systems
@AY 5 MUN8de ngufduivsnIng
No. 5 representing relativity
189 6 e namaninatadn wimanlwi nguiauiy waznguiindaanugsy
No. 6 representing classical dynamics, electromagnetics, field theory and high energy
physics
18 7 Mueh 4052183987 WazasAansnand/
No. 7 representing cosmology and astrophysics
W@ 8 ianeda Wandngufatnndu o/
No. 8 representing physics other branches of theoretical physics
L& 9 YNBR dUNU LazInetdnus/
No. 9 representing seminar and thesis
2.3 LIAYNANWUIY YD A1RUTDITIIY/

The digit in the ones place represents sequence of courses
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3.2 %0 - uUdNa AU LLazﬁmqﬁﬁmiﬁnwwaaa'lmiej/ Name, Position, and Degree of Program Coordinator

3.2.1 919158UsEAMANgNT

NI1ITN1Td9U

(@19 VU./FUAA)

AL dnsan1sAnwann Viidi5a Teaching Load
i %o - ana N9IVINTS ARl #1973 dodu Uszmd | nsAnen (hours/week)
No.| Name - Last Name Academic ASANEN Academic Institute of Country Year "?a"%g
Position Degree Field Degree doqly | MAnensY
Current A
revision
1 | Mr. Salvatore De FNENI19158 Sc.D. Physics Universidad Central | Venezuela 2543 3-12 3-12
Vincenzo de Venezuela
M.Sc. Physics Universidad Central | Venezuela 2539
de Venezuela
B.Sc. Physics Universidad Central venezuela 2534
de Venezuela
2% | WBANAT AU 599AANT158 | Dr.rer.Nat. Theorical University of Germany 2549 3-12 3-12
Khamphee Karwan Physics Heidelberg
WA Wand Panselumivends | e 2544
M. Wand Panselamanends | e 2541
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N13TNII6U

(@Y BU/FUAA)

ALY dusansAnenann Viidsa Teaching Load
i %o - ana N19391N"5 AN GULIgRLig GRRY, Uszine n13ANEI (hours/week)
No.| Name - Last Name Academic ASANEN Academic Institute of Country Year "?mﬂﬂg
Position Degree Field Degree doqiy | MANensH
Current At
revision
3% | Wehivg FNYIMIAREY | S09ANaR31915E PhD Mathematical University of UK 2557 3-12 3-12
Pichet Sciences Durham
Vanichchapongjaroen MSci Mathematics University Of UK 2553
(First Class and Physics Durham
Hons.) within the
Natural
Sciences
& | wefingns WAIUNS Al Us.0. Wand Paenselaminends | e 2554 312|312
Pitayuth Wongjun FNENS19158 M. Wand PANTUUNINGS Tne 2549
WM. Wand Paenselaminends | e 2546
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N13TNII6U

(@Y BU/FUAA)

AL dnsan1sAnwann Viidi5a Teaching Load
i %o - ana N19391N"5 AN GULIgRLig GRRY, Uszine n13ANEI (hours/week)
No. | Name - Last Name Academic n1sAne Academic Institute of Country Year i
. . Haagy | Wangnsil
Position Degree Field Degree J
Current At
revision
5 | wieduiuns egas el PhD Applied University of Leeds UK 2554 3-12 | 312
Sikarin Yoo-Kong ANAAI1915 Mathematics
MSc Mathematics University of York UK 2550
Physics
M., Wand NI AEUng ny 2549
MU Wand unIveaumalulad Ty 2545
NILIDUNATUYS
6* | uetuum uasilyy 919159 Ph.D. Physics University of USA 2561 3-12 3-12
Ninnat Dangniam New Mexico
B.Sc. Physics and University of USA 2554
(First Class Mathematics Oregon
Hons.)




a4

A1ITNTeU
@ YU/AUAN)
AL dnsan1sAnwann Viidi5a Teaching Load
i %o - ana N19391N"5 AN GULIgRLig GRRY, Uszine n13ANEI (hours/week)
No.| Name - Last Name Academic ASANEN Academic Institute of Country Year "?mﬂﬂg
Position Degree Field Degree doqiy | MANensH
Current At
revision
7 | wensdied 913158 PhD Mathematical | University of Durham UK 2565 3-12 3-12
FRuasdaasey Science
Pongwit MSc Particle, String | University of Durham UK 2559
Srisangyingcharoen and Cosmology
M.L. Wand UNINYAY Ty 2557
INUATATERNS
8 | Mr. Chun-Hung Chen 919158 Ph.D. Physics Tamkang University Taiwan 2561 3-12 3-12
M.S. Physics Tamkang University Taiwan 2551
B.Sc. Physics Tamkang University Taiwan 2548
*RUNYLIRA:
- daydinwal * sundsdnduil vanefs 0191385 uRnTeUndngRs

- FogaUdgeuetena138Mauan UK Tduuulifian

9

=

Fadgununannslu University of Oxford Style Guide




3.2.2 919159U52a1

45

AL dusansAneain Viidi5a
i %o - ana 1939115 AN GULIaRLig GRRY, Uszine n13ANEI
No. Name - Last Name Academic ASANEN Academic Institute of Country Year
Position Degree Field Degree
1 | Mr. Salvatore De FNERS115E Sc.D. Physics Universidad Central | Venezuela 2543
Vincenzo de Venezuela
M.Sc. Physics Universidad Central | Venezuela 2539
de Venezuela
B.Sc. Physics Universidad Central venezuela 2534
de Venezuela
2 | WwAUAS ALY 599AN@RI19158 | Dr.rer.Nat. Theorical University of Germany 2549
Khamphee Karwan Physics Heidelberg
M. Wand Panseluminends | e 2544
WM. Wand Praensalumivends | e 2541




a6

AL dusansAnenann Viidsa
i %o - ana N19391N"5 AN GULIgRLig GRRY, Uszine n13ANEI
No. Name - Last Name Academic ASANEN Academic Institute of Country Year
Position Degree Field Degree
3 | weiiYg VAT | T09A1ERT1915E PhD Mathematical University of UK 2557
Pichet Sciences Durham
Vanichchapongjaroen MSci Mathematics University of UK 2553
(First Class and Physics Durham
Hons.) within the
Natural
Sciences
4 | weussAgus el . Feanssulnd | umInendededing e 2544
NAITTUITINIG FNENS19158 WU Wand UINeLTslud Tne 2536
Narongrit

Maneejiraprakarn




a7

AL dusansAnenann Viidsa
i %o - ana N19391N"5 AN GULIgRLig GRRY, Uszine n13ANEI
No. Name - Last Name Academic ASANEN Academic Institute of Country Year
Position Degree Field Degree
5 | wigdsnn dundm stlj'qu DPhil Astrophysics University of Oxford UK 2554
Teeraparb Chantavat FNERS1a15E MPhys Physics University of UK 2549
(First Class Manchester
Hons.)
6 | Weingns WATUNS el Us.9. Wand PANTUUNINGS Tne 2554
Pitayuth Wongjun FNENS19158
M. Wand Paenselaminends | e 2549
WM. Wand PansalInTIvends | ne 2546




a8

AL dusansAnenann Viidsa
i %o - ana N19391N"5 AN GULIgRLig GRRY, Uszine n13ANEI
No. Name - Last Name Academic ASANEN Academic Institute of Country Year
Position Degree Field Degree
7| wgdrIuns ogns el PhD Applied University of Leeds UK 2554
Sikarin Yoo-Kong ANENS1158 Mathematics
MSc Mathematics University of York UK 2550
Physics
M. Wand URMINGFIURNG ny 2549
MU Wand unMInesumalulad lny 2545
NILIDUNATUYI
8 | WELANATT FULLAUN el MN.A. Wand UNNINYRY e 2551
Seckson Sukhasena ANENT115E waluladasuns
M. Wand URINGRY lny 2543
waluladasuns
.. Wand UAINYIRUULTADS Tne 2540
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AU dnsan1sAnwann Viidi5a
i %o - ana N19391N"5 AN GULIgRLig GRRY, Uszine n13ANEI
No. Name - Last Name Academic ASANEN Academic Institute of Country Year
Position Degree Field Degree
9 | WeHuum unatay 919158 Ph.D. Physics University of USA 2561
Ninnat Dangniam New Mexico
B.Sc. Physics and University of USA 2554
(First Class Mathematics Oregon
Hons.)
10 | wienedIe 919159 PhD Mathematical | University of Durham UK 2565
ARwaduadey Science
Pongwit MSc Particle, String | University of Durham UK 2559
Srisangyingcharoen and Cosmology
MU, Wand UNINLIRY Ty 2557

LNYASANENT
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ALY dsan1sAneain Viidusa
i %o - ana N19391N"5 AN GULIgRLig GRRY, Uszine n13ANEI
No. Name - Last Name Academic ASANEN Academic Institute of Country Year
Position Degree Field Degree
11 | Mr. Chun-Hung Chen 919158 Ph.D. Physics Tamkang University Taiwan 2561
M.S. Physics Tamkang University Taiwan 2551
B.Sc. Physics Tamkang University Taiwan 2548

*8LAe): YagaUSaya1veden1ansdnauan UK Tduuuliiyn dadsunumndnnislu University of Oxford Style Guide
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3.2.3 919159 NLAY

919158 WALUAAINTAIINMNBNUBUTINIAST waztenvu NIl wazseUseme/

Lecturers or personnels from other governmental or private agencies, both inside and outside Thailand.
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4. peAUsznaUffuUsTauMsalniaauIn (Msiiney Wieaniafinw)
13151/ None

5. farviuaiigatunisinlaseau wieeu3se/Specification for Research
5.1 A1esu1elnada/Brief Description

LY [ v Y

Jammualunisvinive aeuduie

LY a s

ofAsdesfuiidndngqul vieidunsvinluiade
Rerfunsianesdanuiuiiand wazdinssenuiidenidmuguuuy uazssoziani
NANGRINMUA BE19LATIATA/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.
5.2 m(ﬂig'luwamiﬁ&luﬁ/Learning Outcomes
- @11150UTENORRNNINTFIUTEFITUEMITULNIIY/ The students will be able to
act with professional ethical standards for researchers.
- @SRRI Uazeneaus luauildndvngul/The students will be able to
develop and extend knowledge in the field of theoretical physics.
5.3 9291381/ Time Frame
mMeansanwnIalans vestnsfinui 1 Wudulyy
The second semester of the first academic year
5.4 37uunUl8An/Number of Credits
12 mefin/12 Credits
5.5 N15LRI8UNTS/Preparation
1. faamtiteiteiiaule ueussiinmenssunisfivsneineding el
UsEsMuAnEnITUNsTIUsnY (81913691U5nw1) warmAmenssun1s 1-2 ¥inu/Students propose
topic of interest to assigned advisory committee composing of a chair (supervisor) and
1-2 committee members.
2. fandeulasesnuidonieldnisuugihannnssunisivinuiineninug/
Students write thesis proposal under supervision of committee advisory.
3. JAnULauslATIT19INeIINUS HIUN1THITANTAAMENTIUNITHATALN
1A59379/Students propose thesis proposal to committee of thesis proposal.
4. ddnaualases19Ineiinus/Students defend thesis proposal.

5. Aanandunisanuwnululasisnainendnus/Students conduct research

according to plan in their thesis proposal.
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5.6 n3zUUN1sUTELIUNG/Evaluation Process

1. 98nMdun1siduouous i sAmEnssUNTEUINE1INUS/ Student
processes the procedure of assigcnment of thesis examination committee

2.nsaputoaiuing1tinug/ Thesis viva voce

3. s1e9uNansaeuIng 1 dnusiitutagininedensiu aelu 2 dUani tu
NTUAsU/Thesis examination committee reports examination result to graduate school
within 2 weeks after examination

4. nausimsEnEansAnudell JanssAULMTARA WHL N WU A 2 LEue
Tneninud wazasurunisaevUnadugaiieduduszuulalidauladiald ne
AMYNTTUNITEDUINGIUNUS Lazunau (Full paper) Fdudruniwemaruluinginus
sedodldfuniseansulwafuiluinsansivnnissedued nTeuruvAfdauenssunis
ABuansIUNdUNsas (Peer Review) Aoumsafian uazdufiseusuluaadsniu suuedns
ow 11309 niodfusilunilsdeduiiios (Proceedings) 91nn15UsEYu3¥1A15/ Master’s
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 or
international peer reviewed journal or published in conference proceedings

5. UITUNIUNITUTELTUINNAUENTTUAITNAITUILATIT1INYITNUS
(latipanin 3 vu)/Thesis research is approved by the committee of thesis proposal (at
least 3 committee members)

6. szninanian1sAneildndeillnasudesiuinerdnus ddndesiaus
WHUNITYIANYTIWUS (Thesis Plan) Lags1891UANAMINUIINGITNUS (Thesis Progress
Report) V!ﬂﬂ’]ﬂﬂ’]iﬁﬂwﬂ/lzor every semester that the student has not yet defended the

thesis, they should present a Thesis Plan and a Thesis Progress Report.



54

WuIA 4 WAN1SREUSVRINANEAT NAENSNITIANITANY

ad a
AZITNITUTELAUNS

Section 4. Learning outcomes, teaching strategies and evaluations

1. MsiaIAMEnYUNIAYYalEn

AMANYMENLAY

Nagns wiananssuvaslian

1. Foaslunwsinguliogied
Usgansn1w/ Students are able to

effectively communicate in English.

- msiseunisasudunivsinguluynsiedv/
Teaching and learning are in English for all
courses
-fanssuiasuineeatwigangui salag
UMINGNAY/ Activities on English enhancement
skills by the university

- Aanssuasuinuentwdangui dalagInends
\ion1sduatisEduTING L/ Activities on English
enhancement skills by the Institute for

Fundamental Study

2. $nnsduaiietereilos/ Students
love to continuously delve deeply
into area of specific academic

interest.

- A UN191UT 98/ Students search for research
papers of their interest.

- Yszifiuddnnsifeatuunanaidendannnis
1ot ussw: 98anuniu wavdnaue
uneuddeluduiou anduneumaunieaiu
USHAUNEN 191 9ALAUTDIUNAIIN JATOUVDY
unAI1u/ Critical evaluation of research papers
followed from a presentation: students review
and present research papers to their classmates
or lecturer(s), then answer questions about key
conceptual points, for example, strong point of
the papers, weakness of the papers

- 1 9M9N15USTUI8E151584%/ Students attend
public talks, especially the ones organised by

the Institute for Fundamental Study
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AMANBAUSLAY NagnNs wIanINIINVRIIER
3. fipuanunsalunisan wu 8 - fAans3u business model canvas/ Learning how
AUAALUATNATIN TAIUARDEY to build a business model canvas

Qjﬂizﬂa‘umi/ Students attain
thinking skills, for example, creative

thinking, entrepreneur thinking

2. MsnawIRan1siseuiluldazanu

2.1 ANSTIU AFYTITY
2.1.1 HaN1TFEUIAUAMSTIN ATUFTTU
(1) aunsausengAnuunsgIuasesssud msutinide/ The students will be able to

act with professional ethical standards for researchers.

2.1.2 nagnsnsaeuililunsianmsBouifunusssy 93esss

1. THARLIN9A50UTLRIHETTUNNSINY/ Students participate research ethic
training

2. MUTTNY: UTSE8ienfuasesssuveindde/ Lecturing: lecture on research
ethics

3. mseAuse: WiAnnszi wardndudiegns enfunmsasdausesssuves
1In398/ Discussion: students analyse and evaluate examples relating to research
misconduct

0. WuliAedosdndunasndmnataitnany viedoyavosidunnldlunisi

318911/ Stressing in making references correctly in research article or other reports

2.1.3 31390 wazUseliunanIsseuiAuANSIIN A38555U
1. 9nnseunsdsInesesITuN I Tef Salneuminedeuisas / From proof of
participation in research ethic training
2. ﬂﬁzLﬁumﬂmsim'nﬁ]%‘miumuﬁ'm waglun 589U/ Assessing from honesty in
assignment and examination
3. a59deunsiInednusvesdidnedelnddn wazaruaulidulunundnausssy
2385551 WaraITuUTIUlUNITYINIY/ Closely examining student thesis and making sure

that it follows research moral and ethics.
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4. 1NNTHIUNNIATIVEDUNISARaN IUINETINUS LaglUSILNSUATIAd@aUNITARABN/

From passing the plagiarism check by an appropriate plagiarism program

2.2 A3
2.2.1 Han1siFeuiAIUANS
(1) @1115005VIVANNIT kasnudAuREndngud)/The students will be able to
explain principles and theories in theoretical physics.
2.2.2 nagnsnsasuitldluniswauinisiGoudduanud
1. N9UIT8Y: mmséﬁaaumimﬁLﬁammamﬁﬁm/ Lecturing: lecturers teach
course materials
2. NINTIUEATUNANEGAT LU duuun, colloquium, public talk/ Seminar, colloquium,
public talk
3. NMSANYINIEAULEY/ Self-study
4. msliAUsnwseyaaa/ personal consultation
2.2.3 /MR wasUssiunan1siseusiuAN;
1. 15U / Homework
. MSNAFBULRY / Quiz
. MIFABUNANNATEY / Midterm examination
. N3aauUaten1ALIe / Final examination

. MsaauunLlan / Oral examination

2.3 finyenelaygyn
2.3.1 wan1siFeuiaurineeneloyan

(1) annsauddgmilugluf dndnguililaeuszgndlduunfn uazndnniad
N & nd/The students will be able to solve basic problems in theoretical physics by
applying physical concepts and principles.

(2) awnsadmsizrdgmseaunarsluild@ndngud/The students will be able to
analyse problems at intermediate level in theoretical physics.

(3) anunsadadu wazdansaluafiliannnsieseildndngufiadn/The students
will be able to justify and criticise results obtained from deep analysis in theoretical
physics.

(4) anunsaiawT wazveeaL3luanld@ndngu/The students will be able to

develop and extend knowledge in the field of theoretical physics.
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23.2 nagnsmsaeuiildlunswaunmsiSouduinusmetygn

1. N13US5818/ Lecturing

2. M3andnn1suAleyn/ Demonstration

3. Mslivelaueatuy/ Providing feedback

4. ANFADUNIYN hazN139AUIIE/ Enquiry

5. nM3fnduunANNITEluTININY/ Critical evaluation on literature

6. NAINTTUATUMANERNT LU JuuUn, colloquium, public talk/ Seminar, colloquium,
public talk

7. M3ANEIEAULBY/ Self-study

8. Frlusfanssuasunisaou Judumuiifiifanssuaduanaiuussens Wy n1sdes
mmi Aswuzin1sviland nseasnistau nseAuTielewiasy nsa1u - meu A3
waniUd s/ Tutorial classes, which are classes given to reinforce and complement
lectures for example digesting materials given in the courses, advising on solving specific
problems, giving detailed solutions on homework, discussing additional materials,
questioning and answering, exchanging knowledge.

9. mﬂﬁﬁﬂﬁﬂwﬁ’laqﬂm/ Personal consultation

10. N1591809N13UNEUDIIBIUMENITUTIE8/ Mock Oral Presentation

11. M391809N1511LaUe1lATIT19INEINUS/ Mock Research Proposal Defense

12. nsaasen1saautaeaiudnednus/ Mock Thesis Defense

2.3.3 Fomsin wazuszliuranisiseuimuineeneleyyn

1. 15U / Homework

2. NMINAFERUEDY / Quiz

3. ANTABUNANAIALIEU / Midterm examination

4. nseaulalanalseu / Final examination

5. msUszdiuiuit: Ussidiuanmsvihuuuiiniinlusudey vdemuin / Immediate
assessment: Assess from exercises given to students during class or tutorial class

6. N1saauUINLUa" / Oral examination

7. MIUNAUDTIEUMENITBY / Written Report

8. NMIUNAUDIIBIIUMIBNITUTTYNY / Oral Presentation

9. miaﬁﬂiwmjﬂu%uﬁﬂu/ Assess from group discussion

10. NITNUNIUITIUNTIY/ Literature review

11. nMstunnInNAIsAnEIRIERULRY/ Self-study log, diary, journal, etc.

12. MIULEUDTIBNUMBAITTY / Written Report
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13. MIULEUDIIBUAIYNITUTINY / Oral Presentation
14. MstiauslasesaIng dnus / Research Proposal Defense

15. NM5@0UTBINUINGIRNUS / Thesis Defense

2.4 YINYEAMNTUNUSTENINNYAAR UaTAINTURAYDY

= 14

2.4.1 HANFLIBUS

Y

AIUTINYLANNFUNUSITNINYAAR KaTANTURAYDU
(1) @m509i91us LB/ The students will be able to work in collaboration
with others.
(2) arusauUaarungnanile/The students will be able to follow rules and

regulations

2.4.2 nagmsmsseuildluntsimuinsSsuifuinusanuduiusssning
UARR LazANSURRYaY
1. MseAUsI8N&aN/ Group discussion
2. slifAnIsnelifuuztnesenassfiusnw/ Supervised research
3. msdafanssuaiundngasi i uliiandufdusius fusd u/ Extracurricular
activities which emphasis on interpersonal skills
4. msfvun ng ndnt luseduaminerds nerds udnams uastudou/ Setting

rules and regulations in the levels of university, institute, curriculum, and courses for

students to follow

2.4.3 31390 uazUsziliunan1sifeuiinuineeanuduiusseninwana

HazANNTURATDU

1. Usslllunnngfinssy waznisuanseenveddianlunisedusendy visefanssungy/
Assess from behaviour in group discussion or group activity

2. Usziiunnnisuanseantunisdeansiue1ansefivnuineninug/ Assess from
behaviour in discussion with thesis supervisor

3. Ysgiiuannsiiianviiaung niing fifmualilé/ Assess from the abilities of
students to follow rules and regulations

4. Y5213191nn1584 research plan Wag research report #13L3a7/ Assess from the

abilities of students to submit research plan and research report on time
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2.5 inwen1sanTsideiaee n1sdeas uaznsldimaluladansaume
2.5.1 wan1si3ouiduinuzn1siinseiidediaay n1sdeans uaznnsld
wialulagansaumne
(1) annsaldoumnaluladifioduduteya nszsideya wazthiaueransdudy uas
mamﬁLﬂswﬁ%’agaﬁlﬁaﬁaﬂﬁm’mi%’&/ The students will be able to use technology for
information acquisition, data analysis and presentation related to research
2.5.2 nagnsnnsaeuiildlunisiauinisissudduinesnsiinszide
faav n1sdeas uazmsldimaluladansaume
1. M3UssNe : deunsauRugudeyaitdfny/ Lecturing: teach how to search in
important database for research papers
2. M3nassdaarunsal: Tldstnnisinassnsasnuiduludannsans/ Scenario:
students practice on a supposed journal submission process
3. MUTIE TGRS « aeufiugilusunsusumandiiay uasdydnual/
Teaching with hands-on practice: teach basic of numerical analysis and symbolical
analysis by using a computer programme
4. nsdasy Tiddednldlusunsy LaTeX Tun15vinsieeiu n1siddus uway
TNYTU NUS/ Encouragement: Encourage students to use LaTeX to write reports,

presentation slides, and thesis

2.5.3 331390 wazUssliunansiseuiAuinyen1sIATIABIANAY N3

Foans wazmsldmaluladansauma

1. MIEUTIBIUAILNITTU / Written Report

2. MIUNEUDIIUAIBNITUTITENY / Oral Presentation

3. psueunIENsTudmauieatunieseilagldneuiimes/ Homework
with questions on analysis using computer

4. M3insangUEAnednusamsULUU NN deusmsimus/ Considering
whether student thesis has the format in agreement with that set by the university

5. ﬂ’]iﬁf\mmgmém’mmu/ Format of student report

6. m%ﬁmmmgﬂmuﬁlaﬁ/ Format of student slide presentation



60

3. UWHUTILAAINIINTERNANNTURAYUNINTFIUNANTITEUFAINUANGATEI18Y1 (Curriculum Mapping)

WNUTILEAINTNTERNANUTURAYBUNINTFIUNANTIBUSINUENEATEI18IY1 (Curriculum Mapping)

@ AcusSuiavauvian

4. inwe 5. iN¥EAS5
AMUFUNUS | AS1TMTIR1aY
1. AMSIIN . . . .
A 2. Aa3 3. finwensleyayn IUINYARR | NIHDETT UaN1s
385554 ., .
. KAZAIY Twalulag
nan1sl3eus o
SuRnYau ansauwnd
ELO1 ELO2 ELO3 | ELO4 | ELO5 | ELO6 | ELO1 ELOT ELO8
1.1 2.1 3.1 3.2 3.3 34 4.1 4.2 5.1
snedyrvenulsitdunuileia
897500  SuulEUATIVUNMIOINYAENS wazinalulad
Research Methodology in Science and [ ) o o o o o
Technology
897599  duuuwn
Sormi ® o o o o [ o o
eminar
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4. inu 5. in¥eN1s
ANUFNNUS | AAsIziiieRaee
1. AMETIN Y y : 5
R 2. AU 3. Ninwemetayayn ¥UINNYAAD | N1ERETT Uazns
38535U Y -
o . WATAIY Towmalulag
NAN1TEEUS o
IUNAVBDU gEULNA
ELO1 ELO2 ELO3 | ELO4 | ELO5 | ELO6 | ELO1 | ELOT ELO8
1.1 2.1 3.1 3.2 3.3 3.4 4.1 4.2 5.1
3183Y1UIAY
897501  lassaadendinenansdmsuinildndvgug
Mathematical Structures for Theoretical [ ) o o o o o
Physicists
897502 yinwgnapinAanSanuniEndngu)
. _ , N ® ® ® O o o
Mathematical Skills for Theoretical Physicists
897511  auVMINAAIERS WasnaransLiann
Themodynamics and Statistical Mechanics ® ® ® ® ® ® ®
897520  narnansmeouduLuUlLduIMsn MW
Non-Relativistic Quantum Mechanics ® ® ® ® ® ® ®
897561  war@nsmaaan
. . o o ® ©o o o o
Classical Dynamics
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4. inee 5. iINWN15
ANMUFUNUS | IATTRTRaY
1. ARSI , y . 4
R 2. AU3 3. Ninwemetayayn FENINUAAR | N15ERETT LTS
38553Y Y -
o . WATAIY Towmalulag
HaN 33 -
FIUNAYDU GREGIING
ELO1 ELO2 ELO3 | ELO4 | ELO5 | ELO6 | ELO1 | ELOY ELO8
1.1 2.1 3.1 3.2 3.3 3.4 4.1 4.2 5.1
897562  Nar@nsNinAaadn wazduRmsn Nl
Classical Electrodynamics and Special o o o o o o o
Relativity
s1839 88N
897503  WNATUNTU wagNISUENTEY
Green’s Functions and Propagation ® ® ® ®
897504  MQufnNTU NQUNNT KALLUUTIADIWINTFIU
Group Theory, Gauge Theories, and o o o o o
Standard Model
897505  STUUNAIN
Dynamical Systems ® ® ® ®
897506  WilefiAwN 1 NANATPNAAENS
Special Topics in Mathematical Physics ® ® ®
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4. yinwe 5. YiNwzN1S
AMUFUNUS | AATITATBIAAY
1. AMEIN Y o : 4
- 2. A3 3. Ninwemetayayn FTNINYAAR | NISHRET UAZNIS
2385554 Y -
o . WATAIY Towmalulag
NANTSIIUS v o
SURAYBU ANSAUNA
ELO1 ELO2 ELO3 | ELO4 | ELO5 | ELO6 | ELO1 ELO7 ELOS8
1.1 2.1 3.1 3.2 33 3.4 4.1 4.2 5.1
897521  NAAANIAIDUANWUUFUWNSAN
Relativistic Quantum Mechanics ® ® ®
897522  naf@nsAuRY LarUSWusAUID
Quantum Mechanics and Path Integrals ® ® ® ® ®
897523 ﬂamam%maué’fmLLUUVLaJé’mWVIﬁmWG?J’uQQ
Advanced Non-Relativistic Quantum o ) o
Mechanics
897524  @SAUMALTIAIBUALINEIFAnSwazinAlulaY
JUAY
. , o o o
Introduction to Quantum Information
Science and Technology
897525  @1SEUMIALINAIDUGL
Quantum Information ® ® ®
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4. yinwe 5. YiNwzN1S
AMUTUNUS | AATINTIRLAY
1. AMEIN Y . . 4
- 2. A3 3. Ninwemetayayn FTNINYAAR | NISHRET UAZNIS
2385554 Y -
o . WATAIY Towmalulag
NANTSLIEU3 v o
SUbnYaU ad9auwnd
ELO1 ELO2 ELO3 | ELO4 | ELO5 | ELO6 | ELO1 ELO7 ELOS8
1.1 2.1 3.1 3.2 33 3.4 4.1 4.2 5.1
897526  MISABMUILTIAIDUGY
Quantum Computation ® ® ®
897527  815AWISLTIMIBUAUTUAY
Introduction to Quantum Hardware ® ® ®
897528  WIUDNLARNINANTAUNALTIAIB U
Special Topics in Quantum Information ® ® ® ®
897529  WUolAenaNANdArnoN hasTIALFANSLT
AYBUAY
, o , , o o e ©
Special Topics in Atomic Physics and
Quantum Optics
897551  duswsnmsilududu
Introduction to General Relativity ® ® ® ®
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4. yinyy 5. inweAg
AMUAUNUS | ATIZATIRNAY
1. AMSTIY Y y : 4
R 2. AU3 3. Ninwemetayayn FENINUAAR | N15ERETT LTS
785554 Y -
o . WATAIY Towmalulag
NAN13I3BU3 .
JURAYaU GREGIIR G|
ELO1 ELO2 ELO3 | ELO4 | ELO5 | ELO6 | ELO1 | ELOT ELOS8
1.1 2.1 3.1 3.2 3.3 3.4 4.1 4.2 51
897552  viausUusu
Introduction to Black Holes ® ® ® ®
897553  VufANULUNENMUUYEIEAUTUAY
Introduction to Modified Gravity Theories ® ® ® ®
897554  vhdeiiAun1amgufAultuai
Special Topics in Gravity Theories ® ® ® ® ®
897563  VgufauINAIUsiY
Quantum Field Theory ® ® ® ®
897564  MQUfARSITUAY
Introduction to String Theory ® ® ® ®
897565  WOUNAIAVBINTINTLAIIVUGU
Introduction to Scattering Amplitude ® ® ® ®
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4. yinwe 5. YiNwzN1S
AMUTUNUS | AATINTIRLAY
1. AMEIN Y . . o
R 2. AU3 3. Ninwemetayayn FENINUAAR | N15ERETT LTS
385554 Y -
o . WATAIY Towmalulag
NANTSLIEU3 o a
SUbnYaU ad9auwnd
ELO1 ELO2 ELO3 | ELO4 | ELO5 | ELO6 | ELO1 ELO7 ELOS8
1.1 2.1 3.1 3.2 33 3.4 4.1 4.2 5.1
897566  NAANAMILIVIALIA
Geometric Mechanics ® ® ® ® ®
897567  vhdeiiaumndildndnaanuas
Special Topics in High Energy Physics ® ® ® ® ®
897571  dns1amen 1
o o ® o
Cosmology 1
897572  INTI@IME 2
o o ® O
Cosmology 2
897573 W UoNLAWNIINTINAINE
Special Topics in Cosmology ® ® ®
897581  Anenmaniveyadmiutniand
Data Science for Physicists ® ® ® ®
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4. inu 5. in¥eN1s
ANUFNNUS | AAsIziiieRaee
1. AMSTIY Y y : 4
R 2. AU3 3. Ninwemetayayn FENINUAAR | N15ERETT LTS
785554 Y -
o . WATAIY Towmalulag
NAN13I3BU3 .
JURAYBU GREGINN!
ELO1 ELO2 ELO3 | ELO4 | ELO5 | ELO6 | ELO1 | ELOT ELOS8
1.1 2.1 3.1 3.2 3.3 3.4 4.1 4.2 5.1
897582 ﬂﬁmﬁhl,umsﬁqmsﬁy’uéf
Introduction to Optimization ® ® ®
897583 mn%'auifﬂuaqm%"aﬂ wazNsUsEENANIIIIA
Nz ® ® ® o
Machine Learning and Applied Optimization
897584  WlefiAwNSHANATIAUL
Special Topics in Computational Physics ® ® ®
S8 INYITNWUS
897591  AYNUWUS 1 WNU N WUU N 2
Thesis 1, type A2 ® ® ® ® ® ®
897592  AeNdWus 2 KU A WUU N 2
Thesis 2, type A2 ® ® ® ® ® ® ® ®
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4. yinwe 5. YiNwzN1S
AMUFUNUS | AATITATBIAAY
1. ANISTIN Y . : 5
- 2. A3 3. inwenelsyayn 3EWINNYARE | NISEDANT UaNS
385554 ) .
o . WATAIY Towmalulag
nan13i3eus v a
SuRnYau ansauwme
ELO1 ELO2 ELO3 | ELO4 | ELO5 | ELO6 | ELO1 ELO7 ELOS8
1.1 2.1 3.1 3.2 33 3.4 4.1 4.2 5.1
897593  ANUNUS 3 KU N LUU N 2
Thesis 3, type A2 ® ® ® ® ® ® ® ® ®

WUIBIAG NIMMUALKUTIARINISNTEANBANLSURRTEUINASTIUNANSSBUFINTaNansdedv Wulununasifidmunlilaevdvdeudaiouves dinnuanznssunisns

- 9

gANAnw (ane.) Lau? A5 0506(1)/2 1383 a3iuil 2 NgAlnngu 2558
lnglundngasinermansumdndin a1vividndngul Mdngnsusuuse wa. 2566) dandesdnuianualiddesnin 36 wilein Mednfinvuananisiseuiasunnau laun
e dauiaue waunieinsn 16 wein) uaz e Ivedinusiomn Enaumbeiasy 12 mibhedn) Sy 28 wihein Jannnifesay 50 vesduumieia

vosvanans uenanil luwsagsednivie namdngaslinmuuaranisiSeuietiaies 3 du likn Auamsssa 9385550 MuaNs waziuinueniatayan



69

HaAWSIUN13IAN1TIeUN1TaaUAIYN ELOS YaInangns

) ANSUSTANANISI3EU
WU | mAnsAne NINTIUNITIANITITUY P
NA10139 (ELOs)
1 | Au 18309AY ELO1-4
318791 Research Methodology
Yany 18391U9AU ELO1-4, 8
TPIVIFUUUN
183N INUS
2 | eu 183U NEDN ELO1-5, 7-8
18739 INGANUS
Uane 1831880 ELO1-8
18739 INANUS

3.1 LHUNSIAZENAMUNTONYRITRANE U TaNAEWSN1STaUEAILTIN IS

HAAWSN5I38UsNAANTIvaInangas (ELOs)

LAUNTSASINAIUNI DY

ELO1 | awnsaUsengfnnuunsgiuasesssy | 1. duaSulvigiSeudisuniseusuasesssunis
LazuandDanTInnAn L TIAYeq Wy
1in3%/The students will be able to | 2. dan1siSsunTsaewieIiuTTussIufidfy
act with professional ethical Tnetany plagiarism
standards for researchers and able to
show good traits of researchers.

FLO2 | @1115005U1enanng wagnguiaiu 1. @ouUNaNMS wagngquinsiidndngul
Wandvauil/The students will be able | 2. wsslanddamiligiSoussuiendnns
to explain principles and theories in | Uagngufeg1ady
theoretical physics.

ELO3 | ansaudiymituguluflEndnauils | 1. aouniesdionsadamanidmiufiand

lagUsegnd lYuuIAn Lagndnn1siag
N & ne / The students will be able to
solve basic problems in theoretical
physics by applying physical concepts

and principles.

=
Vi)
2. wissnlangUgyviiugunlinannismng

AAnd vIawAI09llan9AmnfIAnNIlUNNS

Aty
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HAAWSNT5I38UINAANTIvaInangAs (ELOS)

LHUNTSIATENAIUNS DY

ELO4

s

annsniaTzRlyszaunaistuiland
Mg}/ The students will be able to
analyze problems at intermediate

level in theoretical physics.

1. goundnn1sneiland waziasesions
AdinAnaRsTTinuT o

2. wiaslandaymiidudeud odldfus 2
wdnms wiewsesile Usznoutuluns

Aty

ELOS

anus0fady waginsainaiildainnis
TLAIILVN A nd w998 n/The
students will be able to justify and
criticize results obtained from deep

analysis In theoretical physics.

1. goulviiisounsyvinfail@ndludiinens q
W USnaiiivinslng waasnefuann 9 Shssa
i 9 s

2. wislangdgmliinisedusenadiléan
NIANUIE

3. WSsuUnNANLIelRnan 9150

ELO6

aunsandanadrulIdeluaianand
N9 ¥4/ The students will be able to
produce original research in the field

of theoretical physics.

1. goulusnedvseideuinide

2. aoulusieivndunun

3. @auluseIINeanNUS

4. NAINTIUEATUNANEGNT LYY Suanvinlng, IF

colloquium, N1FUTTYIYEITITUL

ELOT

#13150v191UTWAUER W/ The students
will be able to work in collaboration

with others.

1. S eularnyianidesiuiuenasdi
USnuineniinug
2. UDUMINYUNGY

Aa IS5

3. dfanssuasunangasmdulvitand

Ufdusiusiugau
Y

ELO8

¥ 4

anusalgaumalulagieduAulaua

Y

¥

AATidteya waztaueranITAUAY
LazHanTIATiteyailistesiy

U398/ The students will be able to
use technology for information
acquisition, data analysis and

presentation related to research.

1. Iansiseunisaeu viefanssulvigiseula
Anldaulusunsu LaTeX

2. Iamsissunsaeu visenanssuligiseule
HnlganulusunsudnsuAun 1wy python
3. WUz S U uTI89U WagnIeuns
ussenelagldlusunsu LaTeX

4. Mvualigiseudeuineridnusiagly

TUswnsu LaTeX
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3.2 HAEWSN15EEUINNNAIANTIVRIMANENT uazAL/aa10Y LATEIAARDINUNTBUNIATFIY

[

AAIsTAvaANANET (TQF)

3.2.1 AMUAMSIIN A3U5IIN
" HAANSNISIEIUTANNAIANIIVRINANGNAT (ELOS)

ELO1 @3130UsennfinusinsgIuasesssy wazanioenienuanyusinves
1n338/The students will be able to act with professional ethical standards for researchers
and able to show good traits of researchers.

o/ 4 = 4 a (% =

B {AaaNoN1YUIAUNTBUUINIZTUAUIAICAUYANANY (TQF)

1. @150UsENRAINNINTFIUTETITUEMIUINIIL/ The students will be able

to act with professional ethical standards for researchers.

3.2.2 A1UANS
LY = % a o o
" HAANSNSISEUIAUNAIANIeYRINANgAT (ELOS)
FLO2 @13115008U18MaNNIs hasnguf i uildndvgud)/The students will be able

to explain principles and theories in theoretical physics.

[ 4 =) 4 a [ =
" HAANSNISITEUIAUNTOUNINTFIUAMIAITTAURANANEI (TQF)
1. @1015008UBYEANNTT kazngulauEndnguf)/The students will be able to

explain principles and theories in theoretical physics.

3.2.3 vinwenetayayn
= nadnsnnsBoumuiinavdvemdngns (ELOs)

ELO3 amnsnuitiymitugiuluitdndnguililnevszgndlduudn uazndnniadsildnd/The
students will be able to solve basic problems in theoretical physics by applying physical
concepts and principles.

ELO4 anunsadnsnzidymnssaunansluii@ndngul/The students will be able to analyze
problems at intermediate level in theoretical physics.

ELO5 anansadndu wagdansainaiildainnisiinsgiildndvguiifedn/The students will
be able to justify and criticize results obtained from deep analysis in theoretical physics.

ELO6 aunsandnnas1uidsluarvildndngud/ The students will be able to produce

original research in the field of theoretical physics.
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" HAANSNISIEIUTAUNTOUNINTFIUAMIATTAURANANEI (TQF)

1. aunsouttymiuguluidndnguildlneuszgndliuman uasndnniadeildnd/
The students will be able to solve basic problems in theoretical physics by applying physical
concepts and principles.

2. a1u1sadnsvidgniseaunalsluil@ndngus)/The students will be able to
analyze problems at intermediate level in theoretical physics.

3. aunsadndu warinnsaluaildannsiesgiiandngwiidedn/The students will
be able to justify and criticize results obtained from deep analysis in theoretical physics.

4. @U1TANAIUT wagveeAUsluaul@ndnged)/The students will be able to

develop and extend knowledge in the field of theoretical physics.

3.2.4 in¥EANANNUSIZNINYARE wazAUTURAYAY
= nadwsnsBoumuiianavisvamdngns (ELOs)

ELO1 anunsausennfnamnsg uasesssy wasianioonisnndnvusinves
1n398/The students will be able to act with professional ethical standards for researchers
and able to show good traits of researchers.

ELO7 mmsaﬁmmﬁ'wﬁuﬁﬁluﬂhe students will be able to work in collaboration

with others.

N HAANSNSEEUTAUNTOUNINTFIUAMIAISTAURANANE (TQF)
1. aqmmﬁqmm’wﬁ’wﬁu/The students will be able to work in collaboration
with others.
2. anunsaufuaaiungnin1le/The students will be able to follow rules and

regulations

LY a f a o z:l' 17 =
3.2.5 Ny lUN15ATITINAY N158BE1S wasnsidwmaluladansaund
o ¢ a v a v o
 NASWSNSISEUTAUNAIANTIVRINANgAS (ELOS)
ELO8 anunsaldiumalulagiveduaudaya Iinsigideya waztiauenanisdunuy
LaERANTIATIERUBYaTINE a4 UIWITE/ The students will be able to use technology for

information acquisition, data analysis and presentation related to research.
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a [ =

[ 4 s L= 14
B {AANINITLIBUINUNTBIUVNINIZTUAUIAISAUIANANEI (TQF)

9 9

¥

1. annsaldnumalulagieduaudeya Taszvivoya wagtdllauoranITauAy

Y

LagRANTIATIERUBYaTNeae UIWITe/ The students will be able to use technology for

information acquisition, data analysis and presentation related to research.
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3.3 nagnsnisdanisane liluluaunaansnisiseuiauiiananisvasmangasluudasaiu

HAANSNISITEUINAIANT

vaeangns (ELOs)

NagNsN1TIANITANY

A5n1sUssiiueg

ELO1 @ansauseng@niy
UATFIUIILTITU Uay
LLamaaﬂﬁd@mé’ﬂwmsﬁﬁmm
1n338/The students will be
able to act with professional
ethical standards for
researchers and able to
show good traits of

researchers.

1. Thtda 5N UTY
38555UN1538/ Students to
participate research ethic
training

2. N1FUTIYY Uiiﬁlﬁ"dLﬁlEJ']ﬁlU
A38555UVDUNIY/ Lecturing:
lecture on research ethics

3. mseduse: Tuldndaszi
wazdnAufegn Reafiunsg
AzNITTITUVRIININE/
Discussion: students analyze
and evaluate examples
relating to research
misconduct

4. UlAIENAD9919D A
é’w@mm%&ﬁﬁwamu 39
Foyavesipuuldlunsih
189/

Stressing in making references
correctly in research article or
other reports

5. fivum ng N Tuseau
UNNINYY INYIRY NANENT
LLax%u’uﬁsJu/ Setting rules and
regulations in the levels of
university, institute,
curriculum and courses for

students to follow

1. INAITHIUNITLAITIY
P3ussIunITeiidaing
UMINYINYULIAIT/ From
proof of participation in
research ethic training

2. Uszdiuannislinasaluanu
fida wazlunisaou/

Assessing from honesty in
assignment and examination
3. ATIVABUATININYITNUS
vosldnegelnada uazAluay
Indulununanaasssy
395553 warassenussalunis
Y1138/

Closely examining student
thesis and making sure that it
follows research moral and
ethics.

4. PINNITHIUNTITATIVADUNT
Anaonluinerdnuslaglusunsy
M3IADUNITANABN/ From
passing the plagiarism check
by an appropriate plagiarism
program

5. Uszfluannisfiadaviheny
ng nin Aifvualilé/ Assess
from the abilities of students
to follow rules and

regulations
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HAANSNIS38UENAIANT

vaeangns (ELOs)

NagNsN1TIANITANY

A5n1sUssiiueg

6. UszlluanNnsas Thesis
plan Wag Thesis report #1u
L1381/ Assess from the abilities
of students to submit
research plan and research

report on time

ELO2 @1u15095 Unuunannig
waznguf A uNEndngus/The
students will be able explain
principles and theories in

theoretical physics.

1. N13UT5818: 818K ADU
usseeiomuaseivy
Lecturing: lecturers teach
course materials

2. NANTIUATUNANGAT LYY
duuu, colloguium, public
talk/ Seminar, colloquium,
public talk
3.A15ANBIAUAULDY/ Self-
study

4. nslvmUsnwseyana/

personal consultation

1. 75U / Homework

2. MSNAdaUYes / Quiz

3. NSABUNANAIALY /
Midterm examination

4. myapuUalsniAseu / Final
examination

5. AsaaulnLUan / Oral

examination

ELO3 mmimu’fﬂagmﬁugm
luidndnguilalneUssyndly
WUIAA LATUANNITLT
Wand/The students will be
able to solve basic problems
in theoretical physics by
applying physical concepts

and principles.

1. N13UTI818: 81A158KADU
ussenedomuasseivy
Lecturing: lecturers teach
course materials

2. msasan1sunteyn: 812158
Aaeulusnedvene 9 uay
enslunisduniun asnn1sin
osdAuluuitymausily
Wand/ Demonstration:
lecturers and invited speakers
demonstrate how to apply
knowledge to solve basic

problems in physics

1. M50 / Homework

2. MINAdaULas / Quiz

3. NMSEDUNANAALSEY /
Midterm examination

4. nsaeulalanalsel / Final
examination

5. Usgliiuyiui: Usziliuainnig
vuvuineludusey vienu
#72 / Immediate assessment:
Assess from exercises given to
students during class or

tutorial
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HAANSNIS38UENAIANT

vaeangns (ELOs)

NagNsN1TIANITANY

A5n1sUssiiueg

3. Widaiauauu: e1nseKaou
Indelauauuzsegiseunely
SyugIaTIANITaN/ Providing
feedback: lecturers provide
feedback to students in a
timely manner

4. apuna: 919ERAeURlANE
Yeymn werlviidnofusiesiniu
38019158 KdpuaAUTIM T
Ud@n/ Enquiry: lecturers
compose problems for
students to discuss in group
or with lecturers

5. NANTIUATUNANEGAT LYY
duuu, colloguium, public
talk/ Seminar, colloquium,
public talk

6. NIANWIIAULDY/ Self-
study
7.msbiAUinwseyana/
personal consultation

8. Hrlusfanssuasunisany ¥
JumuiAanssuasuanany
U55878 19U N158ANNS N3
wugihn1svilang n1siaae
M5t mseRUseLionEsy
M3aNY - MU Nswanien/
Tutorial classes, which are
classes given to reinforce and
complement lectures for

example digesting materials

6. MsaauUInUan / Oral
examination

7. MSULEUDIINUAILAT
\Weu / Written Report

8. NMIUNLAUDTIEUAIUNT
U33818 / Oral Presentation
9. Yseifiuannsedunengulu
%guﬁsm/ Assess from group
discussion

10. Uszilluannnseiusienau
’Lu%y’uﬁau/ Assess from group

discussion
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HAANSNIS38UENAIANT

vaeangns (ELOs)

NagNsN1TIANITANY

A5n1sUssiiueg

given in the courses, advising
on solving specific problems,
giving detailed solutions on
homework, discussing
additional materials,
questioning and answering,

exchanging knowledge.

ELO4 @31303tAT 18 AU Qi
seaunanluidndvgu/

The students will be able to
analyze problems at
intermediate level in

theoretical physics.

1. N13UT5818: 818K ADU
ussEeomueseiv/
Lecturing: lecturers teach
course materials

2. msandansunleyn: 913158
Aaeulusnedusing 9 uay
Wenslun1sdunun @503
Anszndgmiluidndlagld
NANNIT WAZIDNITAN 9 U1
Usgnauniuagamuzan/
Demonstration: lecturers and
invited speakers demonstrate
solving problems by
combining appropriate
principles and methods

3. MshivBlaUOLUY: 819158
reoulidelauauluzmori ey
melusvesnafivanza/
Providing feedback: lecturers
provide feedback to students
in a timely manner

4. NNFABUNY hazN1seAUIe:
o1sdfaeuddlandtlam uay

TvfanaAusieTusnauns

1. M5UAU / Homework

2. MIAaaueas / Quiz

3. NTABUNANAIALTYU /
Midterm examination

4. nMsapulanenIAEU / Final
examination

5. N5UTZARUNUN: Useldiuann
nsvuuuilndeluduidou wie
AR / Immediate
assessment: Assess from
exercises given to students
during class or tutorial

6. NsapulnLuan / Oral
examination

7. MSUNEUDIINUAILAT
\Weu / Written Report

8. NMSUNAUDIILUAILAT
U55818 / Oral Presentation
9. NsUTEHUANNNNTRAUTE
naulutiuigou/ Assess from

group discussion
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HAANSNIS38UENAIANT

vaeangns (ELOs)

NagNsN1TIANITANY

A5n1sUssiiueg

widgsiuiu wse 919158
AapuaiuTeTiniuiidn v3e
919138 AeunuAMaselileg
MNMTIATEiveian ezl
TaAnnseninIINITIATITNVS
Nandieeslng wislil/ Enquiry:
lecturers compose problems
for students to discuss in
group or with lecturers;
lecturers asks follow-up
questions based on students’
analysis and point out
whether the analysis has
weakness

5. NAINTIUATUNANGAT LYY
duuu, collogquium, public
talk/ Seminar, colloquium,
public talk

6. NIANWINIYAULDY/
Self-study

7.n5AUI AW
N8YARA/personal
consultation

8. TalusRanssuasunisaends
Hupuiififenssuaiuaneiu
US5818 WU N158EANUS N3
wuzinsvilang nisiaag
M5ty nMsedUTelonasy
M3 - U NskanUden/
Tutorial classes, which are

classes given to reinforce and
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HAANSNIS38UENAIANT

vaeangns (ELOs)

NagNsN1TIANITANY

A5n1sUssiiueg

complement lectures for
example digesting materials
given in the courses, advising
on solving specific problems,
giving detailed solutions on
homework, discussing
additional materials,
questioning and answering,

exchanging knowledge.

ELO5 @3150fndu wagiansal
nafldannsinsziiEnd
M6 w]sT98N/The students will
be able to justify and
criticize results obtained

from deep analysis in

theoretical physics.

1. N15UT5818: 818K
usseeiomuasseivy
Lecturing: lecturers teach
course materials

2. mMsasansunteyn: 812158
Heoulusgiveing 9 uay
WnTuNTEUNUT @13nn1s
Fsaluadildainnsiesei/
Demonstration: lecturers and
invited speakers demonstrate
how to justify results from
analysis

3. MSIATBLEUOLUY: 819158
Aaeulivaiausiugmogieu
melusvesnafiuanga/
Providing feedback: lecturers
provide feedback to students
in a timely manner

4. NNFABUNY azaAUIe:
o1aseaousalang g
ADINITIATIZY TONANIT

a L3 Yaa a
AAT1EHt waglitdaneiusiy

1. M50 / Homework

2. 1SNAdauYes / Quiz

3. NMSEDUNANAAEEY /
Midterm examination

4. myapuUalsniAseu / Final
examination

5. MIUTEEUAUT: Uszidiuann
msvuuuinvinluduSou vie
AR / Immediate
assessment: Assess from
exercises given to students
during class or tutorial

6. n1saauUnLUan / Oral
examination

7. MSULEUDIIINUAILATT
\Weu / Written Report

8. NMSUNAUDIIVIUAILAT
U35818 / Oral Presentation
9. NMFUsZLIUANNNITRAUTE
nauludtudou/ Assess from

group discussion
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HAANSNIS38UENAIANT

vaeangns (ELOs)

NagNsN1TIANITANY

A5n1sUssiiueg

Haymwiuiiesndu uay
191500 vis0 91TER AR
afuTeTINAULEn wse
919138 AeunuAMaselileg
PNNTAAFU LarIATaVS
Udn/ Enquiry: lecturers
compose problems with
analysis and ask students to
discuss in group or with
lecturers to justify and
criticize the analysis; lecturers
asks follow-up questions
based on students’
justification and criticism

5. AnauunauIdeluda
AN/ Critical evaluation on
literature

6. NANTIUATUNANEGRT LYY
duuu, collogquium, public
talk/ Seminar, colloquium,
public talk

7. MTANWINIAULDY/
Self-study

8.nslAUINY
N8YARA/personal
consultation

9. Frluafanssuasunsaouds
Hupuiififenssuasuaneiu
US5878 LU N1588ANS N3
wuzinsvilang nisiaag

A15U7U MSBAUT UL LESY
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HAANSNIS38UENAIANT

vaeangns (ELOs)

NagNsN1TIANITANY

A5n1sUssiiueg

115074 - AU Nswanidew/
Tutorial classes, which are
classes given to reinforce and
complement lectures for
example digesting materials
given in the courses, advising
on solving specific problems,
giving detailed solutions on
homework, discussing
additional materials,
questioning and answering,

exchanging knowledge.

ELO6 anunsanannasuively
a1 dndnguf/ The
students will be able to
produce original research in
the field of theoretical

physics.

1. Tridnyaidennals
AUE1YBI81A TR
Inetnus/ Supervised
research

2. NMSANYINILAULDY/
Self-study

3. 11591899NNTULAUD T8
F8N15UT88/ Mock Oral
Presentation

4. N1591809MTUNEUBLATIINN
INeInus/ Mock Research
Proposal Defense

5. M33NaINsaeuteiu
INeinus/ Mock Thesis
Defense

6. NANTTUATUNANGAT LYY
duu, collogquium, public
talk/ Seminar, colloquium,

public talk

1. AISNUNIUITTUATIN/
Literature review

2. TUINIINNISANYINEAULDY
WU NSUUANENIEHITD NS
Jufinamzuseinudrfy 113
TufinswaziBunvioiun 1a/
Self-study log, diary, journal,
etc.

3. MSULEAUDIILNUAILAT
\Weu / Written Report

4. NMSUNAUDIIBUAILAT
U3581¢ / Oral Presentation
5. NMsuLEUslATISINYENUS
/ Research Proposal Defense
6. NMsapulasnuIneinug /

Thesis Defense




82

HAANSNIS38UENAIANT

vaeangns (ELOs)

NagNsN1TIANITANY

A5n1sUssiiueg

ELO7 @nsavyinau
imﬁugﬁuﬁhe students will
be able to work in

collaboration with others.

1. MseAUsI8NaY/ Group
discussion

2. mslvddnvinaidTenela
AMuLztr899191567U3 N/
Supervised research

3. MsdnRanssuLEImangn s
wilyiiAn Ty fausugdu,
Extracurricular activities which
emphasis on interpersonal

skills

1. Usgtluannwginssy wagnis
uanseonveeldnlunseiUsy
A 138AINTIUNGN/ Assess
from behavior in group
discussion or group activity

2. Uszliuannisuansoantu
mMsAeasiuenssiusne
NeTINUS/ Assess from
behavior in discussion with

thesis supervisor

ELO8 anunsaldaumalulad
Wieduduteya Siaszideya
HAZUNAUDHNANITAUAY LaZHA
mMnTideyafiieadei
U398/ The students will be
able to use technology for
information acquisition, data
analysis and presentation

related to research.

1. NMSUTIEY: FOUNITAUAU
sudeyaiidfay/ Lecturing:
teach how to search in
important database for
research papers

2. M3dnasdanIunised: Tuildn
Hnnsdnassnsdsnuideluds
313819/ Scenario: students
practice on a supposed
journal submission process
3. MIUTILBIUNURANS :
aauﬁugm‘lﬂmﬂmﬁﬁmm%
flay wavdeyanwal/ Teaching
with hands-on practice: teach
basic of numerical analysis
and symbolical analysis by
using a computer program

4. msaaiasy - Taddernly
TUsunsy LaTex Tun1svin
518974 NMFUNAUD WAz

Inelinus/ Encouragement:

1. MSUNEUDIIIIUAIBNNT
\Weu / Written Report

2. MSUNAUDIIHIUAILAT
U35919 / Oral Presentation

3. mMsthufifidanuientunis
Inszilagldmouiiines

4. MsiasangUauinednug
mmgﬂLLUUﬁwﬁmmé’amimi
AU

5. ULANTI89Y

6. sUwuvalan
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HAANSNIS38UENAIANT

vaeangns (ELOs)

NagNsN1TIANITANY

A5n1sUssiiueg

Encourage students to use
LaTeX to write reports,

presentation slides, and thesis
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dl L% a aa
wu2afl 5 waninaalunisuseiliunaildn

Section 5. Criteria for Student Evaluation

1. nsziley visenaninaailunsliszauasiuy (insa)

& Y v v a LY 1Y = Ly
LUUITJGH%J"UE)UQF’]U%JM’]’J‘VIEH&EJ‘lJLﬁﬂ’Jﬁ MAIYANTANYITEAUUUNAANTYT W.A. 2559 Ilagauu

WL (N1ANLIN)

2. nﬁzmumsmuaaummsgﬂuwaﬁquémaaﬁam
2.1 nMsnIudaUIAIFIURansiiuivuziaadslidnsanisine

2.1.1 WAIRIAIENIIUNITILABY Weviudey Usvanansaeusneien wunsdeu
s163Y Nufiteumng (Assicnment) Foaeudiiinisnsislinruuundiveusarseitn SRR
$n warUszilunansioudvesiianetnaavidon asuiu auysal ieliiuleingaeu vefiuiaveu
518"3611'1156?’1Lﬁm'm%umiaaumiﬂizLﬁumammﬂﬁzLﬁummgmmamiﬁauimaﬁwaisuwﬁ?uﬁgﬂ
muualilu ume. 2 wag Course Learning Plan 9819unass

2.1.2  ANENIIUMIMIUEDUY vITgnuasunanisniuaevddlienasdiaey uay

Usesmumangasiiieldusznaunmsuiulssvuiunmsiseumsasusedn wavdiuusmangnseald

(%
a

2.1.3 Wiedugausiazn1ansfine nssun1sninaeudsznaulumesesidiuienis

v a

g3y ware1ansdlSuiinveundnans Wuddndunsmugeusgiies 25% vae5183917 U0
doulunian1s@nyl laeia13a191n Course Learning Plan, Course Report, 15U, 980U, Ha
nsUszilunednleeddn saudamsdunivalenasdyaeu wavddnneatunisanidunisiseounts
aoulusieivn wonvnilunisdunivaliidnazdnisnageudigitarunsanauainiudu 9 tAeadu
& A a a & Y A oA vy Yy v 9 Y & o v &
WemSeululumedviuls viseld Wenssummuasuladeyatnsiuasuiuudinintoyaineaiil
U eUszdugngeugauds warlidoaueuuziialionnsdaouiauinisnieuaouly
s waylvlanlawssunieunnntudwmsuseivluniaissunsly
2.2 NMINIUFABUIATFIUNANSTBUSUAR N TRnd 1TaMsFnw

221  dseamznisalldnuvestadn suiseuaaiuresiudiaiiidendnans
NsIN1sseuNsaeu lngusaduandadinusazsunaunsnuiluniuvesssesiallun1smaui
AMILAUEEAYS ALENnse Anudulavestadinlun1susenaunsnueITn

222 @vnanuiselavesldiudn luwdvesnnunion warau3nna1vIn
A a & 4 A o ) A a 1% Y} = v a PN
Mo Sunavaus Nimualunangasiieidesiunisusenauednvesddin saunalalonia

ThawetefniulunisusulsmangnsTvins
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3. NAGINISENTANITANINNAGNGAT

naeinsdnsanisfinwanumdngasinaeinisdnianisanynudetsAuaminedy
WSAITIRE MsAnwszRuTafindnu we. 2559 waz (uiludfisdiu) atufl 3 wa. 2561
99 27 NSNINENUS

(7) NMSERUINYIINUSLALNNTIIIUNANITEBU

msaouinerinusunaenduszuulalidauladnilsld Wedaniiunis

goUINInuslagn 5@ UUNNLUA AT ANEATIUNNSARUINYITNUS LA BIT18UNANITADURD
Undininedenielu o dUani naeTugeuiIng1dnus
4o 28 nmaua%atﬁamaagﬁaﬂ%zym

Tunamsnunaeyinediianazaundngnsnisdnw dandesdulunenuiiaaiiog
dSansanmseuninends Tnsanuiureureseasefivineiniely 4 e Tuansulanie

=
NNIFANEN

i 1 A

fanilasunisiauedeiiiovesyi@lvldsuiyy axdesinieulusiieg Ferelud
USey v Wi N LUy n 2
(n) U9zezIa1IN1IANYINIUMKUA
(¥) amzfouiSeunsunuindngasimue
(A) @OURIUAINNINTHBINGBANNUTENIAVBINNINYRY
(1) Anwmeinasudumaiinmualundnges wasdouluvesaunividug
(@) fnansanwldrseiutuavamade Tisndr  3.00
(@) @ueIneinusuazaauiiunsaauUInlan
(%) HaIne1inusvseduniwesinendnusiedldsunsinuniudeosns
torldsuniseouivliAfniduunanuidelunsassedunaviossfuuunmAidamnwany
UsgMARRIZNIINNTEANANY 1309 HENINATINTRANTAUNNTENTIANINIAMTUNSIHOLNTHAIIL
93T viethiaueseusrpAvnimaduumeuidouagldsumsatuilusenuduidesainns
U59a3v1n13 (Proceedings) Aanan?
dmsuidnseiusyaeniiliamnsadidanisinuld ensvefnwianizsediu
Useyalnla T,mEJmﬁﬁﬂmwéfmL‘fluiﬂmwé’ﬂmm%uazﬁ'aulsuéuaqwé’ﬂqmsxﬁw?@aﬂwmﬁuﬁm

[%
&Y

U 9



86

AUIAN 6 NISNAIUIANINTE

Section 6. Faculty Development

1. NSHFPUNITANNSUDI58 L
1.1 919159 Indd
- AMENURA

a

finandisgduUsygen viedieuwi semawzdiinsfinwseduliyynen wiedl

A

o 1 [y

Funtamainns Tuaudildndngud vieanuivduiiieites waeinamuAdessdunmna
AuAANdNg B

- INUIINTSAALEDN

duawallaeffudms wazannnsdvesinendoiionsruaiiszdusngiu uasduluam
208U WASVENNAUTIURINNTINGITEULSADT

- MSLATBUNTS

- dandngnaniseusudmiveransdlvl Frenadntuluseduimineds v
MRy

& va

- lenansdluldunanisalnisaeuvesannsdgiivssaunisal

- FaeaUfURNIITY lnsanasdusiazausalidenaviealjURn15398 019138n18lu
Vel URn 93T atuiinswslulsgaunsalnisiseunsasy 15338 N15UINITIVING
nstvrmUsnwuAldn 18

- famdpngiionnansed wazionansiirdestunsuiiinulierasdln

- foguiiman19138lmi 3es unum wihil AnwsuRieveu MeazBeavangns uas
N153aMUTEU851873% (Course syllabus)

- Lur1IEUUNISINTTS NN SARY

- uuzlenans wasmaeseNlenaseng o MAeadesiundngms Tnsiamz Course

Learning Plan (4A®. 3) wag Course Report (uAB. 5)

2. msnaAug wasiinweliunaunaisd
2.1 NMINAININNYEAITIANITTIUNNTHDU N13IA waznIsUsEliuNg
211  deevsndwfiAninfsfuguuuunsdinnsieunisaou 35nmsaeu nagnslunis
#0U WAEN15In waznsussiiunalusgiv
212  aduayuliiaousmdunundavnnisluiunsfounisaou Wowanasuiaus

AuARLiLAUaeudY WaRTuIYNTT



87

2.2 MSWAINIYVING wazdvrTndudu o
221  advayuligaewhauide
222  fawiigaeuldfnu/idnsineusy wastlauenadnidvnis/Ady
2.2.3  ligaeuiidiuslunisiavimanans USuusenedn visewmumangnsivl
225  afvayulifaoululiuinmsmeadnmsiinssfuanudeinisvemainusany az
dean ielanansnthuszaumsalnimunnsSeunisaon
226 Delena viedasudszanaligaoudafisudoulmig Womuinindounisaeu

N IEANLAEAINTUAUNTInmaUn iU UAnTstu iesufuRnisliteane

2.3 91913894 SURAYDUNENEAS

- AMANUR

[y = a [y

fRauauURAUNAINIINIFIUNENEATTERUANANY WA, 2558 A dAandlsyauyTyaLen

9 9

WIalleuin WseTumUsaa v wieiisuwinfiinuriesesmans1a1sdauly wagiinasuivnisi
lallddunilananisineniiosuusyg wasldunauniivInsilasuNISINELNS AMUBa NN 7]

Avuatun1siansankessliyanamsiunlmavinisegiay 3 s1en1stusey 5 Ydaunas

<

Tngag19uey 1 519n15eeudunanulve

2 € Y a

nsMle1sd NS AUUS U LeN vmﬂ%ﬁmﬁﬂﬁLﬂuawaﬁiamiummawé’ﬂqm A9

q q D) Y

= < =

TN UNINIBINITANENAIFNSINSANYIRE9tey 13U Melu 2T use 2 3w melu 4 U w30 3

(%
a

Fu aglu 5 U 9198 A1uUsENIANTENINANYIZNIT 1309 LUINNITUTMINUNUINTFIUNENER S
JLAURANANYY W.A. 2558

- LNE9INNSARLEDN

€YY a v

Fg3YN1s Mendeiiten1sAuAdsEAUTINg U ARRENe1sERTURAYeUNANgRs 1neiansainann

Y
o pandisyauUTayaLen
¢  {NaNUMANINIIMUNUTNATTIUNENENTTEAUANAN W .6, 2558

o dausadulunisuimvanans

- UM TN ENTIOUY

o advauulvesdiSuiinveundngnsiinfunseuslingItesiun suIIINanans

v a [ [

o dudSulioransdfiuiinveunangnsimanumsdnnisegisadnaue welmduly

o =

MIUNUTUINTFIUNANFNTIEAUDANANYY W.A. 2558 waztivelinSeusanisve

Y

My uianIdnsluseRunay



88

2.4 9191389UsEIMANGAS

- ANENTR

(%
[y

AMATURIUTeY YN

=

fRuauUAnUNMUIATTIUNENEATTEAURANANYY W.A. 2558 fiB

a

a
il
= = ! = a = 9 1 = =2 A o <
Vsolguin wardnanunalginsiidlydiuniwenisfinwiiesudiyny wasidunadiunis
FINALFTUNITMEUNT AURENNATINITUATUNISTINTLAATLTYARARSIIWAINI939INS

9819198 3 518N15IUTIU 5 Udounds lnsag1etins 1 1891590 uduNauLlve

rala a

a o a ° v A 3 ° Y] Yy
ﬂim@']‘ﬂ'ﬁ?ﬂfﬁlﬁ/lNﬂm’)%ﬁzﬂUUimﬁyﬂL@ﬂ 'Vi']ﬂ‘ﬂ%‘Vl']‘Viu’]V]Lﬂu@qﬂqiﬂﬂigﬂqwaﬂqmi [2NEY

9 9

NAUNIITINTANENAIANSINSAN Y0810 1 Fu Aelu 2 U vse 2 Tu nelu 4 T wse 3 TJu
aely 5 U il mudsen1ansgnsdnyi3nis 1389 LUINNITUTMISNANNINTTIUNSNEAS
JLAURANANYY W.A. 2558

- LNE9INNSARLEDN

€ Yy a v

FN83YINNT INREiien1ANAITEAUITING U AREEND113ERSURAYEUMANERS LagfiansaIan

Y
o fpanaiszaudIaanen
¢  {NaNUMANINITMUNUTNLATTIUNENENTTEAUANAN W N.A1. 2558

o ipuyaiulunsusmsvangns

- BUIVINTHRILNAN IO
o advauulienasduszmdnansiiniuniseusuingttesiun suImsuanans

o duasuliennsdusedmangnsviranumayinisegvainate welmduluay
NAUIINATTIUNENGATIEAURALANY W.A. 2558 waztitelvinsawsonisveriinun

A AnNsiuseAungaau

2.5 819158AUS W ING1ANUS
- AENUR

= wa 3 [ [y = A [ & o [y
Mﬂm%ﬁtﬂ‘umﬁﬂllLﬂius?/lll’]@5§1U1ﬂﬁﬂi§jﬁ]ii%®UQﬂMﬁﬂH’] W.A. 2558 A9 LUU@’H]’]iEJUi%f\HViamﬁﬁi

9

a [y a

I~ & o ] A & 6 A & A | da o | '3
ll@m'%ﬁuigﬂ‘U FEYUEDN NIBENYULNN ﬁi@sﬂu@qﬂﬁmmqiﬂ RIDLNYULNINUATLNAUITDIATIENTIN11TY

U warinanuivinmsnldlddiunisvesnisAnwiiiesulsann wasidunanumadnnsilasu

3

AT LIS A NUAE NLNEUN

o o

Aimualun1sRA TR liyAAaAI SN vIN1T 8g19tiee 3
1

[

$18N151U50U 5 Udaunad 1neag1etios 1 5180159 0RduNaulde

'
raa U

nsflennsdlniiniinandiszaudsyaien wnszvimihiduensdnuinuiiverinus feq

< =

ANAUNNIITINITAENAIF NS INSANWI9E19Ue 1 U Aoty 2 U 150 2 Fu nelu 4 U e 3

Fu aglu 5 U 1198 A1uUsenIAnsEnINANYIENIT 1309 LUININITUTMINUINUINTZIUNENER S

JEAURANANYY W.A. 2558



89

- WUANNASWAILNANTIAUY

o aivayulienseNUTnwanednusiinFun1seusENeIUeiunTIde wasi

JUNUYTEYIVING

o dudulioransdfiuinuinerinusyimanunisivinisedsaiiaye el duly
AUNINUINTFIUVANGATTEAURALANYY W.A.2558 UagtitalinSauson1svenviug

[

A AnNsiuseAungaau

2.6 WHUNTHAIUID1A15E
- 91U
913158 UsEdmanansInemansumadin a1viniEndngul 191uiu 10 Ay
- Anedv fiaseunsainusauiie Taun QTFT, NARIT, NAS, SIP+ 1dudu wagmdadiy
ATYIEANNTINTD INeFeY atdvayulvionasdvedinede s Wd1s1uAInIsuAuLRTaY AN

918 LNOWAIUINULDY



90

N9 7 N15UTEAUAMANAANE AT

Section 7. Curriculum Quality Assurance

1. PISAAVNINTFIY

a (% =

ANIMAUNINTFIUNANEATAIUNTBULIATIIUAMIR TEAURANANYT (TQF: HE) wawtna
N1sUsEAUAMNAMNSANYIVRMING Y Al
1.1 MIandumsdngil wagfineny ue. 619 9 W0mangns A dun1snILERUNITUTIg

a v = 1

N153ANISUANGATAUNTOUNINTZIUAMIATEAVDANANIUNIYF (TQF: HED) AANISANWIAU/ATA

9

v
v

nsfnwvane nglviinsiiuAnaulaegeruien1sive1ds vsegilasuneuning Aall
v o ! ) v a a v a
- 9Av1 wards UNUNITITEUIVRIIIETV NANTSITEUTVRII18TY UAB. 7 (SAR) Uag
FIENUAIVITNANITANLUIUANUNTOUNINTFIUANRAITEAUDANAN Y LgdnlranN LIz uuUTIIg
IAnTvangns TQF
- INYINYTIPNUNTIAAT UWHUNITITHUI VDTV HANTITHUI V0918791 WA, 7
(SAR) tEuaNUTEyuANENITUNITIVING AMENTTUNITIVINGG AUAIRU
cau a a DY = a = v g
1.2 AASENSURRYOUTIEIN Aosdnnsiseunisaeu wasUssdiunanmaseulmduluany
a A o a
eavduanimualiluseIn
1.3 9131387103011 kagAuznITUNISNUINEINGI1INUS AoamuaAuNITInNIsseuNIsaou

a a 3 a a Y = v v a =
INYTUNUS AENITUILLUUNANITIYU 5[71/1L‘U‘Lli‘ﬂGﬂll@iLLﬂ'TWGUaﬂﬂ’]iﬁﬂ‘iﬂﬂigﬂUUm%@ﬁﬂH’]

2. Uoudin
NsMruATEUY kardanisuseiugunmvemangns Tudiuvesiudinveadangns fail

(% LY a a (% =3

o v o vV &
2.1 msfmualidnisiduaunmdudsliduluniunseusinsgiuaaidissduaaudng

q 9 3

WA9YH TRENITRAITAUNINNAGNENITHIIUST N AN IRUAAUNEN YL UUARNNIUTLAIANIUN A NUALY

Y 9
U 1AB. 2 FINTOUAGUNANITITEUINY 5 A1 LALA AIUANSITUITETITU AIUANS ATUTINYENIg
Jayeyn fuinuemnuduiusseninauana LagAusulnyey kaga1uinyen1TInsIeidesiaey
nsdeans waznsldmaluladansaune
aa Yo = Y a a L3 A ' 3 °o =

2.2 wanuvesidn uwazddusanisdnwlasunisinud vomewns laginueinisdisa
N3N AvualinanuIneinug viediunilawedingrinusaelasunisinun wselasunis
vousulianuniduunanuidelurisarsseaurf wieszavuIumAnlguainaiuusznia

ﬂm%ﬂiiﬂﬂﬂiﬂﬂiq@mﬁﬂ‘@’]

2.3 dmsdsiasyauanuiianelavelddndinreUndinludauiinsgiunisiseusiimun



91

3. Udn
Idsmuasruy wariimsUssiuaunmuamdngns Tudiuvesiian foll
3.1 mssudnfidnvewmangasifulumunasinssudinuszuy uaznalnvesumine dy
uisms daduluaudeteiuvosminerdousms isonsinvssiudadiadnusmiaduly
auderimungaantRvesainsfivanzaudonsiSouiindngnsiivua lnoaanansdys uinveu
VANENT 13eAMENIINNTUTEIMANENTIETINAUNI T AMANTRYDIEATAT LazUIMAaNITAANTUN
ABUNINE NG
3.2 mawisuaamieNnouin@nu ndndudunsaeudunvaiiiledndenidnlnud
punsazuuzii el ddnassuanuifiugiumsadsinisiidsunegnn q du uazuenainiy
Wende wazavningrdodalitinsUguimaddnlinnnansfnufiiinisiuddaslnl delvian
fmnunlaluszuumsiseunisaeuveauinetds lnsanzseautudindne wazn1sdanisisey
NSHOUYDINANGNS sadinsursisonnssivinumsirinsdmiuiaslmidae
3.3 slimuUSnwdAuns uwasdu q unids
3.3.1 Usgsumdngassfiandilunslisuineiemneduisms uasdiudu «
wAildn
3.3.2 1n15A7UANNITARANITITAIUT NI INe 1 Tnus ’iuauusn1Tn1sine lay
fiunsnudunausing q figensuiuresdadfiaineds deimualiinisfaniunisaiduay
Inendnusvesddndurdunianisine uasiinismenuaguranssidunuaasuuiiinuald
FUBNNTITIUINY wazuUINTINms Wesunsuluivssyunnznssunsuimsineds
3.3.3 snansduiiaveuluneiniungluununisSeuivesein vimihitdesh ua
IndssvaziBenunumsiSeuivesiein deusuiunisaeustistion nildUani uazsuilaveudan
Tusigdnniu 9 uagdidumsdnih nansidouivessein ndminasedunszuiunsdeunisaou
Tnoeaulidheuimsmsfnuwedinendemuivuaia
3.4 91971384 SURlnwoundngns vhuhilunisiAuAnmusnsinsacey wazdnsnisduse
msfinwvesddnlidulumuununisfnuvesmangns

& Yo v

3.5 fanvemangnsanunsadedeioniow visalayminne H1ue1sdls Ut UNANgNS ¥i

Y Y

a1l

Q3]

a ada dll

runsrUILNsUsziliunansiBounsaey daunsdveansenssaldmivianiignasing dandiansou
ovssalrenmznIsunsgnssal ety 30 Yu Tuudiusunsuddeadny lngviArfeadumlade
wieumnraUszney wazdusosnutudininends waglinaznssunisgnssaifiasunliuduaie
el 30 $u ks uildsundsdogrsnl Tasdiladevesnmenssunisgnssaifeduiiiuan
3.6 nMsatiuayy waglidwugunids
Tunsalfifdndimwasdoiieatunansussidulusednlaivvis Ganannsadudifosweg

nszAAIneUluNTaoU naonIUTERATLIL LN kaISUsTuvaIn T luwiarseIule dau



92

Hdndignadlny dansdugnssalreamznssunsanssal aeluy 30 Tu duwdtusunsuamdmadny
Tnadsasdosinduniidonsoumanalsznau wasdusowiutudinine1ds uaslinuznssunis
& a v £ < (Y L & o AV vo v A L3 o aa (%
gnssal Marsubindnadanielu 30 Tu dududtuilasundsdegnssal lneAiddeves
e @ oL
ANENIIUNN NSRRI UUNFUgR
3.7 AUABINITVBINAIAKTINY FIAu Uay/ e AUTanelavewlddndia
3.7.1 §nsfine waglaszinnudeinisvesnainey dey iedudeyaiugiulunis
Un waen15UTuUse wagiimuvangasegwsaiiloamn 9 5 1
3.7.2 insAnwianuiianelavesdlidadnnnUnisiny
3.7.3 IMsAAUNSTRLI1TN warANATIvEnlunsinuresdude Welnladeya

dounauiimun uazUSuUTImangns

4. 913158
4.1 nM33ueselny
finsAnidenanasdivdenuseilou wagvdninaeivesunine ds lagennsel
efsinauantalaun
4.1.1 faui@vhlumufuming duusestiivun
4.1.2 INaWILTEAUUIUIYIR
4.2 msfadenenasdlml Wulumunalniifmualaguynine deuses wasine deoiiie
mMsfunsziuTngIu Tnefuims waraanansdinendoiion1sfuainszduingiu sznsdunival
Fatsiduenansdlmiferiuanuids uasliansanisaeu mindainsiunisdaidenaininedeiiie
N3AuANSEAUTING I AlasunIsdun Bl INeNduuLsAssialy
4.3 MmNy AnadenvgmeanyTin
Ingndeiiion1sfuaiiseiusingiu dnsvuaumsiauioansdnsiuanud anudeivy
yaanuin fail
431  Walemalionnsdinaidelaegnedasy auite wasanuatnanizau
432 UssnduiusmAdeessainate uarduaiuliornsduonuise
133 duduliiennnsdiiniamussyn susu MAsdesiuauide
434  dudulviernsdusseaioafumadevesmilunsduuunssduinedy
(Funuvining) uaratvayuliluussenglusedund wasuiuned

435 31U T99197159YINNAIIUNIITINTT LNBVDANVUARILAUINIIVINT LUSLAUN

[

GR
G



93

4.4 n133d7u11909ANNTEIUNTITINUNY NITAARIN UWAZNUNIUNANGATANIANTE

HSURATOUTANgRT Waghauy ddusiulun1snaurudnnisiseun1sasy n1sUsslung wagiiansan

Y

5

Timuiureunan1sfinwiresddn waziiusiusiudayanisdanis@nwliiielddmsuiansan

a A

Usulsamsdanms@nuiliussaidmanevewmangnslingwu iiveliladudinmunudnynsdadan

4.5 MIdLasy wagiau1919158 dszuvlunisdaasuinug 01315diaeu 913158Us8an

ARYOUNANgMTIUN1IIAVINAIIUNIIVINTOE e BLT DY WarilUHUNITUNE

[y

NANGAT 9191586

Y

U
FALNIIYINTNEUY

5. nangns N1ssEUN1TEaU MsUsiugieu

[

WeaulalinisirunsEuy waglsnsuimsinnisvanansliliusyansnimegnesiaiosdiil

5.1 finsesnuiuunanans AuAn MAUNSIa wasuSulsanedneeg didemviuade

'
Yaa o U =

waziiaiunsadiegruanuinadmsunisd@nwise nienisvinuideluowiandmiuiadin ¥

3
Mé’ﬂqmazéfmmumﬁﬁmimwm@%mmm w’%aﬁmﬂ@mq@ﬁLﬁuﬁaau%’umaéﬁu?\lﬁﬂémwﬁ

5.2 119711958 VUR @R UaznTeulunsianisiseuntsaeuluudarsedvl lneaniansed
J3uiinveundngns uazenansdiaou saufunssruudasulnedandnanudeing Ussaunisal
wagaunSenvesaoulunan uarsauiuaunudanisiieunisaeu wazUszsiliunasnedvn vins

Aususamdeyad miun1susuuTmdngns aaenausinuinyInse warfuawwINIeiazyinly

2 [

ussgidmngvemdnans ieaansaasdndinnilnudnuaeNRaUsead

q

5.3 MUUAI T2UUNITUSEATUNANITIT WS VO 1T B UAIENTEUIUAITA MU ANAY
Y a a a v aa a = v = v v
anuNElaNIzY099183Y1 Auanmlduase AreIsmsusaidunan1siTeus nviain natgnuile

Avualilu uae. 2 vaaurazsedv PuddinsUssliununudnuuzva sl uNnNNIUTEaed N1

[ Ly

BsUsduluguuuusineg sudshufanssunsdusuviilnd Aduduundnmsisinsdidunis
119E19819UU

5.4 M3dafanssuniaidounisaou ansruaumaBsumsasuluneirmausuninFou uay
Msduau Mmadruilanisusseneandidersiy waznslddyvidugm viedsedulunsiioud

IngligiSeulaldnisAiniinsien nsdaasiedt wasiinisedusiesiuiu

5.5 1N139M11151891UHAN1TANTUYBINENGATAIUNTOULINTFIUA MR SEAUDANA N
[y <) [ o

WA NHNEUINIINSANYT warlagUses1unangns 3eenaseRsuRateunanans \uk v

Y
WUUSIBNURANIANTUNTVRMANERNT (UAB.7) WaduanUn1sAny lagran1saniuauiuansly
LUUTBUTLTURaINN3TINAURIITAN waEIATIERENaNIIALTUUYeINENgATUBI81915E

ASURAYRUNANgRIEN1SUTUUSE wagimun1saniunisvesmangasiriussdnsamann



94

6. Aeatuayunsiseus
6.1 Hszuv uaznalnlunsinduuueivneds wasunIngae Wiednmasatuayunis
Seus wazAunTenvetgunsalmalulad wasdduiennuaenIn Msensnensiidenanisiious

Tngdruniadunsdamlaenisiidinsinetonnnsduszdmangas Wuudennulszas alunisly

'
a o

= & Y} a Ao & P ) ¢
\wsesile Tanaunsallunisiseunisaeundntu suwdsgunsallanviayunsal uazdsduneaiuazain
d‘l d‘ o I3 1 a Y a a Qlld a a = [ 1 QI LY
auq N9l warduasuliiinnisSeunisaeuniivssdninim siufnsuuussgenusudatuayy
nsseuiivedluaninnieuldanu lnensudsdmihngsuinveugualvngu wagtluaiunis
6.2 fduudativayunsseusiiieans wagmngauion1sianisiseunisasuy In153nass
wUsEInlagINe1dy Welrin1suTmsInNITAETUALENSSEUS LAMUNAIINATINY kaswEnzal
dmsunsseuegaliussaninavesiianlundngns
6.3 NMsUsEiuANigINevaMmMINeINs dn1saniun1sdisianufenisasatuayunis
= ¥ 5 Y 1 &) o ) o a a
LEUTVINANYLIEU tasyaoullulzaIniaudaudszana wagnIn13UssliuAuLngIneves
ninensaenadosiuIvUssananioy tnsuuseaniluiiusinge il
6.3.1 NSNeNIAUANIUN wavaunIainIsaRY
6.3.2 m%’wmﬂié’mwﬂizmmiumiaﬁuauuﬁﬁmiiﬁsﬁﬁmi LAZWRIWIUER
6.3.3 NSNYINTANUNTIED 151 WALLENANSNITUSELNBUNNSISIUNITEDY
6.4 ﬁmﬁﬁwLﬁumiﬂ%’uﬂqqmﬂwamsﬂizLﬁummﬁqwahsumﬁ%m LLazmmséﬁiaﬁaﬁﬁfUﬁgu
= v ~ a ~ aa A Y a P =
nsseus lneliszuunsussiuanuiianelavesddnsedsaivayunisouslunnaianisiine B
Junsdsaisiuanuiisans wagaun nvemsnensidndudmiunisseu; vueinuansg
AapuaunTaUssiiuaunSaNvedaivayun1siteusndmaden1sdnnsiseun1sasuna L iuns

2glunNNIANTISANYT WALAINNTATIBNURALULUY HaN1TEEU30e3187Y) Fwman1suseidiuaslagn
‘ﬁ

pol)}

finnsan wazihlugnsdann wazusuuse webinssuiunmsiseunisaewluliegaiiuszdvsna
solu

7. AUSTNaN15A NN (Key Performance Indicators) SeaUUMAARNEN

a [y

1NSMATNINIFIUVENGATNUNTBUNINTTIUANIRISLAUDANAN W ILAYIR (TQF: HED) W.f.

9

2552 uagnauin1suseAuAuNIMNIAnyIvesming1dy fell



95

¥
o

7.1 NMSAINUAIUITN 1.1

¥ '

An5MAUMIUITT 1.1 N1SUTMIINNITUANGATMNUTENIANTENTHANYITNNT 13049 1Ne

WnsgIUnangnssEaulufinAnet we. 2558 dinaeinisuseiiiy 9w 10 o

Vi1 | V2 | VA3 | V4| Vs
h) Lneuat s1eazdgnn1sUsEIiiu 2566 | 2567 | 2568 | 2569 | 2570
1 | 9wiueransd |- Lidesndn 3 Ay R A Y v
HIURNAYEY - Wuenansdisuiaveunanansiundi 1
NaNgns wingmslalle (enciumyIngn1s visean
enis Wiuensdisuiaveu
wé’ﬂqmﬂﬁﬁﬂwﬁmé’ﬂqm ware13158
Q’%"Uﬁmawé’mqm3mmia%ﬂ€1‘lﬂlﬁu 2
AU ) Wag
- Uizsﬂ’mé’ﬂgmmaamzaxLam‘]‘/‘i{fm
miﬁﬂmmmé’ﬂquu
2 | AuaudRves - AAITEAUUIYYLeN VSELEUW A A A
9719159 visatusUsyanln wieweuwindiil
H3URAYEY Fuvissosrnanssetuly
NANgAS - nanumAvinsedates 3 s1ensiu
50U 5 U ounds lngegetoy 1 579013
foadunanuide
3 | AuaudRves AaAlsEAUUS Y Y3BLTig UL VYY)
919159U5N fnanumaigin1ses ey 3 18NS
VANgA3 50U 5 U ounds lngegetoy 1 579013
foadunanuide
4 | aaudives 2197138U 58N A A A
919138 dOU - AanAlsEauUSy viseieuwinly
Ay viaeanuivTiduiusiy
Wioaniyvesiviiaou
- foafluszaunsaiiunsaey wavdl
HAIUINIVINTOENTRY 1 $18n15TY
50U 5 Udounas




96

mans1anssluaisiy wie
A iduRusu
- JNaUTIYIN1Te81eteY 3 518015
Tuseu 5 Udounaslagognetion 1
19n5heudunauide
AN3eAnIaineuan

- AanAlszAuUIYRILen WEaLBULN

9 9
a

a A Yo aAa ¢
- llNaﬂ']u‘V]'N']sU’]ﬂ’]imiﬂiUﬂqim‘WN‘W

LHELNS MUSEAUTIR TINTI YIS DEUNUS

Vi1 | Vii2 | Vi3 | VA4 | Vs
h) Lneua s18azduan15UsEIuY 2566 | 2567 | 2568 | 2569 | 2570
219159
- AandlsEAuUSaln vieeurinly
anunivty eI AiduuE Y
Wioanuiyvesseiviideu
- fiszaunsalvhauiiieadestiuini
AU LarilNaaIuNIIBINITegteY 1
519M15tusaU 5 Vdounas
- gl flusaeuldiiuteray 50 vos
5787391 Inefonansdusysndu
Q’%’Uﬁmawa%ﬂﬁu
5 | AuauURves - Wuenansdusedmdngmsitinand A A A I
CARGEETTITERN Useyaynen viewflouni wiedus
%mmﬁwuguéjﬂ USeyln 3B uvin LagaSImILALl
Law919715811 madmnshirninsesmansiansely
Eiﬂmmmmm anudvty wSeau I AiduuEiy
daasy Lo
- fnanumTivInsed ety 3 1915y
sou 5 Udoundslagog ey 1 518019
foadunanuide
6 | Anaudfives 91315845231 AR I I
owsditine | - AaAlsEAUUS Y LeN ViTaLE UL
Wenilnusya visatusUSyanln videwlounin uas
(i) shummBunnslaiiniises




97

o
LAEUN

sngazRyanN1TUTELIY

9 1

4 2

4 3

I 4

9 5

2566

2567

2568

2569

2570

AU INGTNUS YI0NITAUAINDETE
litfosndn 10 Boq

ynlifinandl vieUszaumsalnud
fﬁ’mum%éfaaﬁmmﬁmmﬁmmm uay
Uﬁxaumiaﬁqui‘]uﬁsaﬁu Fanse 3o
FunusiumdeIne dnus wsenis
AUATDESY TngNIuANLTILYB TS

a01UU Laglds NNe. N51U

AuaNURYD9
919758 ARY

INYINUS

2191398 AauIMe NS Usznoumiey

a

mmssﬁﬂizﬁmﬁﬂqm LLﬁzQ’%iﬂﬂm’gm
INNeuanbitaenin 3 Au Usesnu

% a a x% & A e
Hapuineniinusaeddiduiinm
Angdnusuan isenUsnwninetnus
74

919138U523mMaNgN

a

a A = 1 O
- ﬂmq@ﬂ’iiyiy,’]l@ﬂ NIBNYULNT WD

a

TuAUSYaIn vEaiguin Lag
s anslimninses
nans1seluanuiviiy wie
A RiduRusu

- dRanuUMBTINIseLNley 3
s1en15luseu 5 Ydeunds lngegns
188 1 s19n13heandunasuide

KN3annuqdiniguan

- AaAlsERUUIYLeN ViseEUW

- frarumdsnnsiilasunisaifu
weunsluseiuud 39959 vie
dunusAumveIne dnus wsens
funidaszldifosndn 5 3eq

- mnlifinand vieuszaunisalnui
fvunazsesfinuiemudeny
LLazﬂizaUﬂmﬁquﬂuﬁaaﬁu GR

A139 VIS DAUNUS AUV INYTNUS




98

Vi1 | V2 | VA3 | Via | Vs
b Lneuat neazdenn1suseiiiu 2566 | 2567 | 2568 | 2569 | 2570
WIDNTAUATIDETY TABNIUAINL
Wi UYeeEnTl WAL nne.
NI
8 | msARuieeuns - Fedddunswensulvifudluasans | Y | Y | Y | Y | Y
WANUDIEEUTY sEAUTE Vo ATITinaA M
nsAne ANUIZTNFAUDY NNB. VToUILEUBAD
ﬁﬂizﬁqﬁﬁmm'ﬂ%wmmﬁﬁﬂLaua
Igsunsafuilusenuduiiessn
N3Us¥YUNIIVINTS (Proceeding)
9 | aszueranssi | Inendinué v v v v v
Usnyimenilnug - 9191389A0AYS ey en 1 Ause
LAEAIIAUADN SAFne 5 AU
Saselusseiy - wnenRsdRandUIyen wazd
UamAANT FUAUINITING seUTeygin
LaEdMUAUIMNITINITIZAUTDS
fnans1915ETUlY 1 Ausetindnen
10 AU
10 | MyuTuuss - dotliifiu 5 U museusseziaves A AN I I
VANgRIINTEU | Mangas vieednsdesyn 951
ez
AU
dyunanisALiuau maffudfatedi 1.1 msusmsdamsudnges | M | M | M | M | A

AUUsENIANSENINAN SIS
1389 INQUTINIATTIUNANGATTEAUT TR AN
W.A. 2558

WU

NI

WU

NI

WU

NI

WU

WU




99

7.2 fiausanén (Core KPIs) seaud3guayln

NSUTEAUANAINVANERT WAzN1TIANITNSISEUNMTaRUNRgY Idndnlinun e teany

1

WINTFIURANISIIEUITNNVIUA Inediiuainanisasiuauy fadl

v

i1

Wiz

Vi3

iia

Wii5

AIUITNANITAEUY

2566

2567

2568

2569

2570

919138UsEdmdngnseeeioniovay 80 ddrusulunis

Ui aiEy AARY Lagnumun1saniunurangns

v

v

v

v

v

131998L8YAYDIMANGNT AULUU UAD.2 T1AAARINY

a 1Y =

ATBUUINTFIUAUIAITETAUYAUANYN LAY w%ammgm

q

UIAFY/E1UTIV

2| -

189883 YAVDITIUIV WALSIUALLD UAURIUTTAUNITA

AAAUIN ANULUU UAB.3 Uay UAB.4 (LLNuﬂ’WiL%EJuiGUEN

3163%1) pgntesiounsiUanARsulinsUNNIIEIN

FAMITIYIURNANITANLTUNITVDISTIEIYT HAZTIHITUNANTT

AMAUNITVOIUTEAUNTUAIAEUIN ATULUU UAD.5 Wag

v
a

uAe.6 (Wan1si3uuiuees183v) Melu 30 Tu nisduan

q

mansfinendagauliinsuynsein

TA518UNANTANTUNNTURINE NEATANULUY UAB.7
W3oInagin1sUsEAuAUNINNISANw U AN deivun

ety 60 Tu asdudnisAnw

NSNIUADUNAFI NTVDILANNIUNINTTIUNANTTEUS 91

Mvualy UAe.3 Loy 1A8.4 (WNUMITEUTVRIEIY)oENs

1oy Spay 25 vaIs1einUagauluwmiazUn15ane

finmsiau/JSuUsnmsdnnisiseunisaey nagnsnsaeu
vensUsTluNaN1sSus Inuan1sUsEEun1sAuY
5e91ulu .7 wienain1sUsEAuAMAINN1SANYIT

LUUINYIREANUAUNNIULN

9137158 (6n3) naw lasumsuguilme iseAugd

AIUNIFINNITESIUNTEDUY

919158U58319NAULATUNITRRIVINITIYING way/

A a IS 1 4 IS gj
MIDVVITN 819UBeUaY 1 ASY

10

Iuuypansatuayunsiseunsaeu (6nd) 1esunis

WAIUNIVINT way/ Mo vndnlidsenindsuay 50 sal

11

syAuauiswelavesidntanvine/ Tndslvsifilsenanin

vingms wiglitesndt 3.5 nAzuLAY 5.0




100

Vi1 | V2 | Vi3 | Via | Vs
. v X o o
e AIUITRANTIATIULY 2566 | 2567 | 2568 | 2569 | 2570
12 izéﬁ’ummﬁawaﬂ,ﬁ]maﬂ;ﬂ%ﬁmﬂmﬁﬁs{aﬁmﬁﬂm v v v
waglitosndn 3.5 anAzuuURY 5.0
U Aigasdliunisde 1-5 luusasd 5 5 5 5 5
iU luusiazd 9 11 12 12 12




101

dl =) % o =Y v
HBUN 8 N1TUTLLUU Ltazﬂs‘uﬂ':;amsmmumsmawangm

Section 8. Curriculum Evaluation and Improvement

1. N5UsSEUUSEaNSHavYRINISaDU

1.1 MIUszliunagnsnisaay

o iinsUssliunsaeuvetennsdlagidn uasinansussdiuniingiiennanesu 90

< A 9 v ) & 9 3 v a &
wdslumsaeu weliorsdihluduwumdunsuSunagnsmsaeulviviseaud iy

o iimsUszillunansiseuivesiidnsenitamassulagnisuouniney (Assignment) kag
nMseeU Wielnszignseu Lazgaulwewieu wasiiausunagnsiunsiieumsaeuioiiunadugnalu

M UUVBINER

1.2 mMsusziuinezeaeasdlumsidununagnsnisaeu

AU sl uNaNSaUTRIRINTTNNTIETVIM WP IUTINYE NagNSNTaeu kayn1slddaons

dau

2. msuszidiunangmslunnsay

2.1 Yszidiunndandaqu wasdaudiniaumuvdngaslaslduvvasunuddnlulasanis
Jaduiina msduntwalfunuesidn/ dudin Ausunuannasd uazmsdaiulest (Website) Lile
Suteyadiounduannidn uazgiiiieades

2.2 Uszifluanngmasaandl uag vse/Husziunigusn lagganuan1susiilunuiesved
faou wazenuransfiunvéngns uaznsideuy

2.3 Usziiunmnedng viegildauiendedasussiiiuanufielasenunimues Tadin n1s

L3 (%

ANNYAINGAS LAZNITANTIONTINITIND LTI LLazmmﬁnwﬁwmﬁ’mﬂmﬁﬁwﬁulﬂajﬁ’lLmu'a

(%)

SEAUN
u

o

11up9Ans

3. MIUTHUNANTAIUUAINTIEAZIBEANANE AT

n1sUsgdiumudivalinanisandununsesylunun 7 9o 7 Ineauznssunisussdiuedi

ey 3 AW UsenaumeRnsenandilua1viegeos 1 Ay



102

4. MSNUNIUNANITUTEEY UazaauUTuUse
4.1 AaznsIIMIUTEuMdngnIvesinenden davhieanunsussiiune uaziausUsuifui
Fudulunsuiudsmanans
4.2 Fauszyudnunitensuiuuamdngns

4.3 Weyimsanaaifiansuvangns waglvidelauauuy

9 Y



103

AMAKUIN N
M19UsBUEUlASIETanangAsUSUUTe WA, 2561

AunangnsuTuUse w.e. 2566



1. a3Teuiisulaseaieanangnsusuuse w.A. 2561 uaznangnsuiuuse w.A. 2566

\neual As. wangns | nangasusu
W.A. 2558/ |  UIuuse U5
MOE 2015 W.A. 2561/ | N.A. 2566/
318019/ Description Criteria Revised Revised
Curriculum | Curriculum
2018 2023
WHU N WUU N 2/ Type A 2
1. 378739 lieundi/ 12 28 24
Course work  not less than
1.1 391U9AU/ Compulsory Course - 24 16
1.2 3yden lideunin/ - 4 8
Elective not less than
2. INYIUNUS lieundn/ 12 12 12
Thesis not less than
3. seAvrusAulituniaeie/ Non-credit - 4 4
course
UUNILANTIU (RAeANENEAT)/ 36 40 36

Total number of credits
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AAKUIN ¥
m51UTEuiguseIvImangnsuTulTe w.A. 2561

AunaNgAsUTUUT w.A. 2566 Wiaunea1sen1sUTuUse
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2.1 MTeTguiiguTeIvmangnsuTuuse wa. 2561 uaznangnsuiuuse w.a. 2566 wiauva

d138n1sUTule
#152019
nangnIusuuye w.a. 2561 nangnIusuuye w.A. 2566 UFuuse
1. Jy1U9AU AU 24 wdehn 1. 3y1U9AU U 16 WUwAA
897501  nszuAtyNedamansdmsuiEnd  3(3-0-6) Unsne3
Mathematical Methods of Physics
897504  AUNITOUNUS UAEITEUUNETR 3(3-0-6) Uasre3n
Differential Equations and
Dynamical Systems
897501  lassasalsndinenansdmsutin 2(2-0-4) Wasedvilndlag
Wandnguj Tdunsdiuves
Mathematical Structure for ifomes 897501
Theoretical Physicists (i) uaz 897504
897502  Vinwyneamamansdmiuiniidnd  2(2-0-4) (i)
n9ud
Mathematics Skills for
Theoretical Physicists
897511  guuwaraniauna warmadsuly  3(3-0-6) Unsnednn
e
Equilibrium Thermodynamics and
Phase Transitions
897513  naanildatifauna uarnquaat  3(3-0-6) Yng1eimn
Equilibrium Statistical Mechanics
and Kinetic Theory
897511  auvWarans waznamaniieada  3(3-0-6) Waseduln lny
Thermodynamics and Statistical HUWINTEIY
Mechanics 897511 (1Y) way
897513 (1fa) uay
U%’wgqﬁam
897521 AU uagnamansvotlua 3(3-0-6) Ynsre3an
Waves and Fluid Dynamics
897561  waransaanadn 3(3-0-6) | 897561  warn@nsAaAdn 3(3-0-6) Usudesung
Classical Dynamics Classical Dynamics T1873%
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135019
nangasusuuge w.A. 2561 nangnsusuuye w.A. 2566 U5uuse
897562  warmanslninanadn 3(3-0-6) 897562  warnansliipanadn uazduins  3(3-0-6) U$uie uay
Classical Electrodynamics DINHLAY U%’Uﬂqm‘iam g
Classical Electrodynamics and DRIVARCRINOR
Special Relativity 897562 (1Ay) wa
897551 (1) 111
Usenauns
USuuse
897564  narnansmausuwuulddusiveniw 3(3-0-6) | 897520  naransmisuduwuuldduivenn  3(3-0-6) Wasuswasein
Non-Relativistic Quantum Non-Relativistic Quantum wazUsuAesue
Mechanics Mechanics 383
2. Avden waulddesnda 4 wiaeia 2. Avden nuaulddesnda 8 naeia
897503  #endunIu wagn1sHENIzaNY 2(2-0-4) 897503  WeAdunIu Lagn1suHnsEaY 3(3-0-6) Usudnunidiein
Green’s Functions and Propagation Green’s Functions and
Propagation
897505  szideuitdedadluiidnd 2(1-2-3) Y3
Numerical Methods in Physics
897523 gyl LaTITUY 2(2-0-4) Uns1edn
Signals and Systems
897533  nquilaseedudewdesiu 2(2-0-4) QIR
Introduction to Complex Network
Theory
897551  AUWNSAWALAY 2(2-0-4) Uagne3
Special Relativity
897563  wquiauIumaIadn 2(2-0-4) Uns1ein
Classical Field Theory
897504  MufniU NQuiina wazkuudnaes  3(3-0-6) Wasedvln
1INTFI
Group Theory, Gauge Theories,
and Standard Model
897505  SxUUNAIA 2(2-0-4) WasreAwll
Dynamical Systems
897506  WideRiAun 1 i@ndBendarans  3(3-0-6) WasreAwlal
Special Topics in Mathematical
Physics
897565  NAFN@N3AIBUANLUUENVIGN W 2(2-0-4) 897521  NAMARSAIDUANLUUANANGAW 3(3-0-6) Wasusasedn
Relativistic Quantum Mechanics Relativistic Quantum Mechanics wazUsudnuu

8RR
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§138N13

nangasusuuge w.A. 2561 nangnsusuuye w.A. 2566 U5uuse

897566  naf@nsAIBUAY LazUSHusSaig 2(2-0-4) 897522  nafanimipuiu LazUsnusaain  2(2-0-4) wWasustasedn
Quantum Mechanics and Path Quantum Mechanics and Path

Integrals Integrals

897571  InINAIMUTUAY 2(2-0-4) Uasneinn

Introduction to Cosmology

897523  narnansAauduLuuldduimeam  2(2-0-4) Wasredule

%
o

Tuge
Advanced Non-Relativistic

Quantum Mechanics

897524  @NTAUVATIAIBUANINEFERS 2(2-0-4) WasreAwlval
uazaluladitugiu
Introduction to Quantum
Information Science and

Technology

897525  @NSAUNALTIIAIDUAN 3(3-0-6) Wasnegdunlvl

Quantum Information

897526  NISAMUNTIIAIOURY 3(3-0-6) Wasnedunlul

Quantum Computation

897527  815AWISLTIAIBURUTURU 2(2-0-4) Wasreivlv
Introduction to Quantum

Hardware

897528  dafiAunisanTaumAdInIoudy  3(3-0-6) Wasrevlv
Special Topics in Quantum

Information

897529  hfefiAumsi@ndosnen uatiru  3(3-0-6) Wasnedunlul
FNansi TRy
Special Topics in Atomic Physics

and Quantum Optics

897551  danimsmwilududy 3(3-0-6) Wasrevlv

Introduction to General Relativity

897552 vauaTumu 3(3-0-6) Wangiuln

Introduction to Black Holes

897553  vu{]AULTAEIUUUTEIEAIN 3(3-0-6) Wasnedu i
Jugiu
Introduction to Modified Gravity

Theories

897554  vhtetiAynimguianulduad 2(2-0-4) Wasned i

Special Topics in Gravity Theories
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#132013
nangasusuuge w.A. 2561 nangnsusuuye w.A. 2566 U5uuse
897563  MNufauuAIBuAL 3(3-0-6) Wangiuln
Quantum Field Theory
897564  vnuijanivdusu 3(3-0-6) Wanguln
Introduction to String Theory
897565  WANNAYAUDINIINTLIITUAY 2(2-0-4) Wasgduln
Introduction to Scattering
Amplitude
897566  NaRARILIVIAMIA 3(3-0-6) Wasedvnlml
Geometric Mechanics
897567  vhdeiiiAun1ailandndsanug 3(3-0-6) Wasegiulnl
Special Topics in High Energy
Physics
897571  4nI1aInen 1 3(3-0-6) WagreAwlval
Cosmology 1
897572  dnT@INYI 2 3(3-0-6) Wasredvnlml
Cosmology 2
897573  hdefiAmenadnInaivng) 3(3-0-6) Wasredunlml
Special Topics in Cosmology
897581  Aneenanideyadmiuinildnd 3(2-2-5) Wasgdunlng
Data Science for Physicists
897582  msmAManeandudy 2(2-0-4) Wasedvln
Introduction to Optimization
897583  mslFuuveaeied uazmisussend  3(2-2-5) Wangiuln
nsmANINE e
Machine Learning and Applied
Optimization
897584  WtefilAunaiAndiGnaun 3(3-0-6) Wasredunluml
Special Topics in Computational
Physics
3. nendwus 1w 12 wiaeina 3. nendwus 1w 12 wiaein
897591  Anendwus 1 KU A WUU A 2 6 Min Uagne3
Thesis 1, type A2
897592  AnNTWuS 2 WHU N WUU N 2 6 nuwAn Uns1edn
Thesis 2, type A2
897591  ANeNINUS 1 UNU N WUU N 2 3whedn | Wasednlnd
Thesis 1, type A2
897592  ANETIWUS 2 WNU N WUU N 2 3whedn | Uasegdnivd

Thesis 2, type A2
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135019
nangasusuuge w.A. 2561 nangnsusuuye w.A. 2566 U5uuse
897593  AMENTIWUS 3 WNU A WUU N 2 6 wihedn | Wasiedulnd
Thesis 3, type A2
4. sre3vUsAuliduniiein 4 wiieia 4. snevnUsaulitumineiin 4 wieia
897500  seilaudTAdemainendmans uaz 3(3-0-6) 897500  suileuinidemaivendians uay 3(3-0-6) ALLAL
walulad walulad
Research Methodology in Science Research Methodology in
and Technology Science and Technology
897599  duuun 1(0-2-1) 897599  duuwn 1(0-2-1) ALLFIY

Seminar

Seminar




2.2 madseuiiguAasungsevmEangasusulTe w.A. 2561 uasnangnsusuuge w.e.

w¥auneaszn1suTulse

111

2566

nangnsuuuge w.A. 2561

nangnsuTuuge w.A. 2566

13813

UFuuge

1. Fy1U9AU

1. Fy1U9AU

'3

897501  nsyUITMeAGaAEnsEmSUNENd  3(3-0-6)

Mathematical Methods of Physics

aun wazUSilnnmes Usgiiduueslusin Usgll
gauus nsuwlaaiBies Aunmaniilaidu lledanuileidu
Handuvesinuiudadeu aeursduiinia ngulidaavead
Herduiiney

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

Yasrean

897504  AUNILTIDUNUS UaLIEUUNAIN 3(3-0-6)

Differential Equations and

Dynamical Systems

aun1sseuusansy aunsdieuiustey
U3iigniavesseuunain aunisdase NMsiATeidanmnm
se eflesnnesganie nuiinilwadaudnans ssuuiid
ANBAIU N1FUTLENATBINTIAATIEATINATH

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

Uns1839

897501  lasvasadsndladnansdiusu 2(2-0-8)

Uniandneug

Mathematics Structure for

Theoretical Physicists

dnwaizvhluveslasiaiadendnmaniUigisa
Udn uuillnad muwesuuuuilvlad U sv1Adindum
aniin nguiauandu

Generic features of mathematical structures;
Hilbert Space; Manifolds; Tensors on manifolds; Tensors

on manifolds; Lie group; Symplectic geometry;

Probability theory

Wasredenl
Tngldunsadu

veuifomues

897501 (1hw)

e 897504

((t20)
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§195N13
wangansusuUse w.A. 2561 wangnsusuUse w.A. 2566 -
! ! e J Usulgs
897502  ViNW¥NNAMRFIERIENSULN 2(2-0-4) Wasreiglvd
Wandng g Tngldunsdiu
Mathematical Skills for mauﬁamﬂuaﬂ

Theoretical Physicists

dynsaliviaunisidseyiusandy uazeey fladu
vy nsudasies miudasaane 1uuddeu Aoy
sBuiinda nousdnie nqufAdfyredad uarn1sm
Usiusmdnan lagldnauviduiinsa

Index notation; ordinary and partical
differential equations; special functions; Fourirer
transforms; Laplace transforms; complex variables;
contour integrals, residue theorem. Cauchy principal

value, evaluation of definite integrals with contour

intregral

897501 (1
uay 897504

((t20)

897511  auvwamansauna LLaxmiLﬂ?{w?g 3(3-0-6)

A

Equilibrium Thermodynamics and

Phase Transitions

gl wazngediquivesqaumamans a1z
UAZNITUIUNNT AUMTANY UAdgANAR UAZLAATTY 1IN
unuAn msmeloundsny ndsnumelu wasngiefivilwes
gammamans Yndnsaslud toulnst uasngiefiaesueson
namans Andiaanmnanmans lassadavesaumnamans
nswAsuigniadusiunils uasdusiuaes ngtefianuvesan
wnarans seuuiln nasansiieads waznismaunisnnig

3

Hertduandniug lideingd anuduana, ndanuesiu

mil,ll?ilwi'gmﬂ wuusaedleds wqwﬁammaé‘a qu‘wﬁl,l,aul,m
nuiuddin-uauan

Temperature and the zeroth law of
thermodynamics, state and process, equation of state,
ideal gas and real gas, paramagnetic substance, energy
transfer, 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

Uns1839




113

nangnsuTuuse w.A. 2561

nangnsuTuUTe w.A. 2566

§138N19

UFuusge

energy and phase transition, Ising model, mean field

theory, Landau theory, Ginzburg-Landau theory

897513 naransiivadifauna wasngquieau  3(3-0-6)
Equilibrium Statistical Mechanics
and Kinetic Theory
anudoulossginnamaniieada uaznamans
Aanadn Usgiidignia seswenila uasileidunisuanuas ssuu
Tanifen AusuIuuLeIn1Iy pawweullauuualyda
UfnssmiAuud szuuiidudadenufeutuundsinifuami

o

Sou flaiduntsdiu sewaudawuutd@ dnnluaduiul
opwoulanuuteygRlvg adftundnad-luaduiul admmes
fi-Ausn admlua-lotdloy nsun¥sdvesings mawdsuty
np Anudulengiu nsidauunns WsTwesousu v
auniade flaiduanduiug dentdsingd enuduana uas
M3U3uINAs Usingnisalvuds matls msnseiiten wagnns
\AeuTiLuLUI1Y

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

U183

897511  QuMMaEns Wavnamansige 3(3-0-6)

Al
Thermodynamics and Statistical

Mechanics

a s

= = a a
Uy, nuiunveddeiad, stuueasingn,

]

YUVNAAAN TLUUANAR, AILUTANTULNINQUINAAEARS, DD

veudauuulyad, seweudauvuyadydd, saweuda

3

wuuanayelF, Meateudugauaf, nsuHTEvasingdn,

q

a

[23 fa 1 3 3 a

finalesd, aansairvuuy Tue-lovala, nguauuade wae
Usn9n13addngs, Luuiaesdds, nguimsiuasuinniaves
UALAN, NEUNANNRUTUTINTIAT, Uavnglefaesnes

QauVNAAENS

Wasredunluml
Tngwwan
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Entropy; Liouville’s theorem, ergodic systems;
equilibrium thermodynamics; thermodynamic state
variables; the microcanonical, canonical, and grand
canonical ensemble; ideal quantum gases; blackbody
radiation; Fermi gas; Bose-Einstein condensate; mean-
field theory and critical phenomena; Ising model; Landau
theory of phase transitions; transient fluctuation

theorem; and the second law of thermodynamics

897521  pdAu uaznarmansvosiva 3(3-0-6)

Waves and Fluid Dynamics

msdudena wazadudang Wuaund nsduneld
use nsduies msundsniagaiu fundeningauty msdu
?JE]\‘ii%UU(ﬂI@LﬁEN ﬂ’ﬁﬂ%ﬁ’@u LAZASHALN mim?iauﬁ‘uam?iu
HINYT LLASHIUYIN NANIENUVDIVBULUR LLaSﬂngﬁ 19
unsnaen Aduvaneid nslsduuuuisdd mansuids ng
YO9EUAS aNNSIWTALUA TAUUN Nann1SUBIg0InUd NS
Beanuuwuulstilewed tnsaie demweswesiva @unislva
wqwﬁumaﬂma%ﬂﬁ mslwauuudng veudu veslwanuuess
wes aunisanudeiies aunseesaes nsuisuvikuIndly
mslvanuuasia nslranuusadls @neswnglunisliva
LL‘U“UﬁIﬂET ﬂ’l’\lﬁﬂﬁﬁ mmLﬂ%’:amLﬁ@ﬂuﬁu@ﬂmmmuﬁﬁu AU
wiladeUBinng aunsuides-alang anududou ewafiosnin
Tuveslva

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

Uns1839
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897561  wafamsmalddn 3(3-0-6) 897561  waransmanaan 3(3-0-6) YSumeduny
Classical Dynamics Classical Dynamics T1873%

wanvenarmansuuuiaf aun1snsedeuiives
a N5 ndnveINsuUsiY Msiedeuiiauiass taumanives
iquL*ﬁdLﬂgd AUNITANANYUZLANIZUDINITUNTE ANNTITNNT
waeuiveuafiafu nisulauudiydR VU UNUDINIT
ausny feddunenin noufusladualad

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

nanmsnaransuuuiafu ndnnisadesuus
aunsmsiadeudivesaina ndnveanisulsiy saummans
maﬁmqﬁdm%q AUNTTATANYZIANIZVDINITHNIY ANNTT
nsnAeufivesueiiafu n1sulauuutydf daidunosuin
nufuniglad nguueiaduailad namansvesssuy
seifles noufuniuewes

Principles of Newtonian mechanics;
D’Alembert principle; Lagrange equations of motion;
variational principles; the kinematic of rigid-body;
Eigenvalue equation for oscillations; Hamilton equations
of motion; canonical transformations; generating
functions; Liouville Theorem; Hamilton-Jacobi theory;

mechanics for continuous systems; Noether’s theorem

897562  waranslifinaanadn 3(3-0-6)

Classical Electrodynamics

Inlfhadaluguuuutugs Jayanveuisluliin
a = =l & U =) v a
ate vuunveniu iaidureniu nsnszanesiafing Tui
adoluladiinvdn uwiwdnadsluguuuuduge Jymeaeun
Tuwiwidnade aunsveawundigg nswlawna afu
wimdnlnilusnans wazReulvAveualnanlswdu et

e a i I3

AAL uazlngs msuSsugimdnluih miLLﬁJ%’ﬂﬁmﬂUizﬁgﬁ
waeudl #ndause 3ilsn Sedweisunen

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

LR

897562  warnanslviinaanadn wazduive  3(3-0-6)

ANy

Classical Electrodynamics and

Special Relativity

Ihedin Jywaweuwalulvinads Heiduves
nsu nenszaedadinalulvihadn wimanadn nguijunm
woeAs uaznseusnYndsu-luudl aun1swNgLIag
MMTUUANNT STUUNSUNSIE wazn1suiSadiTailnans dusivs
Ay MsuUasaelsudvesaunuuimanindy nsUnald
wuulawaseuivemguiudmvanli nsdyaduuuainsiu
Weu uarualalnilouresaunsuundiing uagngueLsiae
i5ud AuAil wazngmseyny

Electrostatics, boundary-value problems in
electrostatics, Green’s functions and multipole
expansions in electrostatics; Magnetostatics, Poynting’s
theorem and energy-momentum conservation; Maxwell’s
equations; gauge transformations; radiating systems and
multipolar radiation; special relativity, Lorentz
transformations of electromagnetic fields, covariant
formulation of electromagnetism; Lagrangian and
Hamiltonian formulation of Maxwell’s equations and

Lorentz force law; invariance and conservation laws

U$uie uay
U%’UUgaLﬁam
Tagtunsadiu
VDY 897562
(GH
897551 (vAw)
WUseEnaung

USuuge
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897564  narnansmausuwuuliduinsnm 3(3-0-6) 897520  NAAERSAIDURNLUY 3(3-0-6) Wi
Non-Relativistic Quantum laidinsnn 187397 way
Mechanics Non-Relativistic Quantum Uuesuey
Mechanics 183
n1sdendmiunisin U3giduiueslusen aunsvisefes, dynsaldusn, Usgisaidse,
siunisigesiiiiey JgmAleinuy Uinligadse nquiredin | dansevinisiwai-uenised, danadvesnamaninioudy,
wes n1sulad uazanaunins vanaulidutueu nssey nsdudeeniuedind, sruudessedy, auanes uaznisudas,
FUNU AR LaYnITAaNEFIYD95YUUAEURY anAT Tuudunday uaraly, n15yuatly, ezmeulalasiau, noud
vosuadialmideou luwududa alu drdudenfueind | masumu
aznoulalasiay WeddunIu n1sUsNusAINIE nanwam1ans The Schrédinger equation; Dirac notation;
AIBUAN NITNTLLI Hilbert space; self-adjoint operators; postulates of
Selective measurements, inner-product spaces, | quantum mechanics; the harmonic oscillator; two-level
Hermitian operators, Eigenvalue problem, Hilbert space, systems; symmetries and transformations; orbital and
Wigner’s theorem, symmetries and transformations, spin angular momenta; addition of angular momenta; the
uncertainties’ principle, localization, stability and decay of | hydrogen atom; perturbation theory
quantum systems, spectra of Hamiltonians, angular
momentum, spin, harmonic oscillators, Hydrogen atom,
Green functions, path integrals, the quantum dynamical
principle, quantum scattering
2. 3yudan 2. 3yuden
897503 #leiduniu wazn1sHHnTZNY 2(2-0-4) | 897503  dlsAdun3u LaznsuEnIzane 3(3-0-6) USuduau
Green’s Functions and Propagation Green’s Functions and wefin

fleftuRusnianm fefduniudmdutlymeanEudu
uaza msulymAveuin auniseyiustosfuusiia uay
oame aunsthdgedluinidnd Jywidasiea Jgwnfianud
HUNTNIUNS NalasEIsuednet ity MuKnTzaY Lay

o

flerduniu aunsdlsAased aunsrduuvasiniba n1susied
fndidennsalilivesn ansvesanes aumsiedulaan uaznns
ey miLLUmﬂ%Lﬂ%aﬂamﬁﬂ?ﬁ'u wuUIaBIgoBLNUE
LAYTAILATDINTAY LY

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 wave equation, radiation

sources, the Lienard-Wiechert potential, Larmor’s formula,

Propagation

Henduusnmant Hendundudmsutgmean
Budu uazdmuiameveulun aunseyiustesdiauys
a1 wazeania aunisthdgeslinidnd Jaymasina Jeymn
fuud aun13NISUNS Kalasensuatineg13i wIuN
nsEaNe wailentuniu aunsalshses ammsm?i'u
wraai il Msun$ad Andidennsalilivesn ansvesaiues
aumstedaleait uarnadnuy nsulasEiesvesaunis
AAU WUUS18DIT08INUA LaniNSALATBINSALIUL

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 wave equation; radiation

sources, the Lienard-Wiechert potential, Larmor’s
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the Helmholtz equation and diffraction, Fourier
transformation of the wave equation, the Huygens-Fresnel

model of diffraction

formula; the Helmholtz equation and diffraction; Fourier
transformation of the wave equation; the Huygens-

Fresnel model of diffraction

897505  suileuiBidsiaaluildnd 2(1-2-3)
Numerical Methods in Physics
MIMMReUYRsENMTRTAEnELEY N1sUsTInM

Alutne nMsmudusvesitandu nsussliuafeidu nsm

Fnvasaunslidadu mswdaaiesuuud msdaesasly

wsnen veuinslalagldtunouisinsindaeanad
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

U183

897523  danl Lazszuu 2(2-0-4)

Signals and Systems

umhdyaa wagseuu ssuunanldwusiudadu
i%UUL’Ja’WiE)L‘IjEN Immummﬁ nsuUasanvana mﬁmswﬁ
s2UUET nandeslun danaliisedios uasn1sulasd szuu
Fuanalliseios meviiileituiily nsnevauesduiad wax
ﬂauiaq%u ﬂauhau%;umadL’JaWLLUUIﬂﬁiaLﬁaﬂ ﬂauhzj‘ﬁ'uma&nm
wuuseie miﬁﬂﬁﬂ@uhq%"u AOEYDAR WazALETES N3
N304 msma@l,a‘ij"'u MIuguURs MTAnsesiSesvesdnynyn
deviles wazhivaifios szuutlounduidudy

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

Uns1e39

897533 wnuilassnedudoudowu 2(2-0-4)
Introduction to Complex Network
Theory
UsziRvemguinsluiidnd dpuiven nsku
uazav1du un veu JULUUILANS viaveans il vlaves

a3 ¥invedid lassieaisdmviin wuudiasininguiens

Uns1839
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1nd-15ud Tasstnelanluidn wuusassinnd-alasunnd
lasenganasas (ngias) audAdaunaiuvedasaing
Fudeu nsvunitedameiaiuiu Manddadnvesdasee
Tnlnlagveslasetng indosilonsadd wazmsduan yusiad
wuuliaunavedlasaefifidaiiuln anuamu mseuny uas
M9 Navesnsloundy

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  dusimsnniiLeY 2(2-0-4)

Special Relativity

nnwedd mIwaseaidund nmadeuleadsanng
NI wazANUATUTuTa UV URFURINS N MTILAY Uz
nyUaeisund wamanslunguiduivsnmiiiey lawaSeudues
aumsufindiiad Amesuieiuswelsundilunannduinsam
fivrwldodidls Herduvesnsu waasveanarmanslviin way
Msvuindanuge umgduinsnimwialy

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

Uns1839

897563  Mufaunueanadn 2(2-0-4)
Classical Field Theory
numunamansiniipanadn wazwammans

paEdn MsudsAwimantnih suwuudgmnisnszids au

1y

anas Naufuneenifa BuniSeun warduimsa ey
sUnuulanSswivesnamanslni ngudaunuuuuainiig

Weu awuiiidunsizeniu uazeun1a auniing auunnsing
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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, gcauge symmetries, Noether’s theorem, general
covariance, Lagrangian for gravitational field
897504  vnufniU NOuing uay 3(3-0-6) Wasedvln
wuudNAeBNAIgIU
Group Theory, Gauge Theories,
and Standard Model
nguingy loleuasidy waslalunesidy ngu]
funy autRgdnin audinisanguld njUa uazfivaded
wuiiBadnlmdudea funuuuuiendes ngU SOG3) uag
SU(2) ngu SU(3) 570 waztiwiin ununwveslaii dudiu
Tuatdmiungu SUN) ngudasnais dunukuvainans
nned uar aduuef nquiine wezaumasiawei 1y
dunmsLUUAntues nalndnd KUUTIRBATFTIY wazded
uonimile
Group theory; Isomorphism and
Homomorphism; representations; unitarity; reducibility;
Lie groups and Lie algebras; exponential map; adjoint
representation; SO(3) and SU(2), SU(3); roots and weights;
Dynkin diagrams; Young Tableaux for SU(n); Poincare
group; scalar vector and spinor representation; gauge
theories and local symmetries; spontaneous symmetry
breaking; Higes mechanism; Standard Model and beyond
897505  TrUUNAIA 2(2-0-4) Wasneda

Dynamical Systems

YIniipmavesssuunaln aunsdass ns
AATWMTIAUNIN IAATT LATETNINVDIYARTI NuinTl
Tladfudnats mMadsggndvesnslinseiidamain

Phase space of dynamical system;
autonomous equations; qualitative analysis; fixed points;
stability of fixed points; centre manifold theory;

application of dynamical analysis
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897506  hideAunsiandidendiamans  3(3-0-6)
Special Topics in Mathematical
Physics
nsfinweghaduduludediaulama
WandBsndinaans
Intensive study of interested topics in

Mathematical Physics

Wasreiglvd

897565  NaMERSAIBUANLUUSURNGAN 2(2-0-4)

Relativistic Quantum Mechanics

897521  NAMEARSAIBUANLUUENSIMEAW  3(3-0-6)

Relativistic Quantum Mechanics

\Wasusia

7891 Uay

NUMILNaARIAEURN @unislaat-nasneau NUMUNaERITAIEURN dunisiaat-nasnau Usuiuu
anuzdunsnien uavdeuly veulnvesedulniin manTdu | anurduninien uazideuls veuwsvesedulndin ns nefn
BUNA ABYNUSANARATIN Mguuneeufinea N15nseidwes | AsIATUBRNIA AEURLENIARAYIN Nufunseufnea N3
Aaoud NMsundamlunguinisnssidadailiiduta aunsd sz gaeny msuidymlunguinisnszidads
usn M3udasaalsund lawseudys uasnmvyueinie alu | feidulda aunshiusn nsudasaeisund lawdSeudysy uae
oA wayMILUaUNIAUTE uazian aunsvly vea MsvyueINTA dtuy \8a%H wAENSWUaNIAYTEY wazal
AUNTALIN BLAARLIN NMIUUarNNeTAENG M3asil aun1lU YesAUNITALIN BYAARLSA NSWUaAILINY
\1902mA uazifeadueynin \Beiland manaiienania uaziReaiueynia

Review of quantum mechanics, Klein-Gordon Review of quantum mechanics; Klein-Gordon
equation, interacting states and asymptotic boundary equation; interacting states and asymptotic boundary
conditions, particle detection, differential cross sections, conditions; particle detection; differential cross sections;
optical theorem, Coulomb scattering, functional treatment | optical theorem; Coulomb scattering; functional
of scattering theory, Dirac equation, Lorentz covariance, treatment of scattering theory; Dirac equation; Lorentz
Boosts and spatial rotations, spin, helicity and PCT covariance; Boosts and spatial rotations; spin; helicity and
transformations, general solution of the Dirac equation, PCT transformations; general solution of the Dirac
massless Dirac particles, physical interpretation, equation, massless Dirac particles; physical interpretation;
localization and particle content localization and particle content
897566  naFnansAIBURN WasUSiuse e 22-0-4) | 897522  naransmiousu wasUSiuden  2(2-0-4) WA

Quantum Mechanics and Path 7 1873%

Integrals

A3e1manadn uenUagnmeudil HaTmVaAd
Uiudindideu aunnsalshaned mete ssduszneumsivdeu
gy NMsUsEgNANTTUIRUSALTE

Classical action, quantum amplitude, sum over
paths, Gaussian integrals, Schrodinger equation,
measurements, transition element, applications of path

integrals

Quantum Mechanics and Path

Integrals

A3e1manadn uewUagnmeud nazImiiAd
Uiusimdidou aunsalsiaaes nsin asdusznaums
Wasudy mUszndnisUiiusaAd

Classical action; quantum amplitude; sum
over paths; Gaussian integrals; Schrodinger equation;

measurements; transition element; applications of path

integrals
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897571  ANTNAIMNYITUAU 2(2-0-4)

Introduction to Cosmology

do o X o

LEAANANEANAGINANSAILA NUFIUAIIUG
P v v o o ™ & '
Wenfuduimsaniall aun1snseunul wagaunnsAINmLs
SUIAARVEXBNAN NYTBITULTA WITTNeSBNITHNNANTN
Fadiuvemasnu uazaasluennn n1sdananisainiednsna
e Sedreadnlulasianiunas msdaaseiiunda Aped
dnsa mswles nsfewduBnasvaanisiless uming
wasnudla waganultuai@engan

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

Yasrean

897523  naransAiauduLuUliduing 2(2-0-4)

mw*?]”uQﬂ

Advanced Non-Relativistic

Quantum Mechanics

AdaAuneu : 897521 narmansmeusuluulyl
U501 Non-Relativistic Quantum Mechanics

FBnsuszan, wqwﬁmssumuﬁlﬁﬁuﬁunm
LLazﬁ%uﬁULam, avanmslaiseiiias, Vg NN
WPBUAY, aYNIAMilDY, moulnadundaiians

Approximation methods; time-independent
and time-dependent perturbation theory; discrete
symmetries; quantum scattering theory; identical

particles; second quantization.

Wasreivlvd

897524  @sEUWMASIAIBURNINeA1E@ns  2(2-0-4)
wavwealuladdudy
Introduction to Quantum
Information Science and
Technology
YDULYAVDIANTAULNALTIAIBUAN A1TR NS
ST IAIBUAL LBULNLAALIUA A1SAIUILTIAIURY

danassudanuiuilewiu uarn1sussend fnseinns -
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AU SEUUUABAIBURN wazN1Tgada1us 13
Untastoyanipudy

The scope of quantum in formation science,
qubit, quantum cryptography, entanglement, quantum
computing, basic quantum algorithms and applications,
density operators, open quantum systems and

decoherence, protecting quantum information.

897525  @TAUNPLTNAIDUAL 3(3-0-6)
Quantum Information
FanseyinseamunLy, nsiashly,

WUUTIADIINTIATBUAL, LDULNBARIUA kazn1sUTEEaNd,

oauN13 CHSH, Yasdyqaimauay, 1aedygiunlIausiy

dmsunilsdndn, svegmaessrinaamuzmeudy, nquideya:
auunuvegng, nguunnisdhsfaunadeyaves
wIUUBY, NHuuNMIsaTedyyIM waTUNNGY, oY

InsUilseudy, Usildes wuuesdns, nstudadeyavesyiin

N3, AINVDIYRIFY Y IUAIBUAY, %agaﬁl,%ﬁﬁﬂiﬁ WAL

Fauivalalala
Density operators; generalized measurements;

quantum circuit model; entanglement and its

applications; CHSH inequality; quantum channels; qubit
quantum channels; distance measures; classical
information theory: typicality, Shannon’s source coding
theorem, channel coding theorem and its converse;
qguantum entropies; typical subspaces; Schumacher’s

compression; capacity of a quantum channel; accessible

information and Holevo bound

Wasreiglvd

897526  AIAMUNTIAIDUGN 3(3-0-6)
Quantum Computation
wUUIRRINAsAANEERanuNsAILIMRuNaUlA,

glivesugaing, danessunsed-vere danetsuluney, N3

wlasiSesilanioudiy, dane3sunendusenaureves,
ane35uLESvvaalngiI0s, WUUTIABINSANUIMWUUAANEE

o

A LASEIINTINGY, WUUSIaeIasAaNaaRa, AANEAIY
fudau P way NP, wuudnaaneasaiauduiuaana BQP, 15
uAALRAANaAEaUL, M3 ReUSuIMUNIU
AOAURANAIA

Classical circuit model and reversible

computation; universal gate sets; Deutsch-Jozsa

Wasnedunlul
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algorithm; Simon’s algorithm; quantum Fourier transform;
Shor’s factoring algorithm; Grover’s search algorithm;
classical models of computation: Turing machine,
classical circuit model, complexity classes P and NP;
quantum circuit model and the class BQP; quantum error
correction; fault-tolerant quantum computation
897527  g1iuasieneusuiudy 2(2-0-4) Wasedlml
Introduction to Quantum
Hardware
msesueAdnfiindeen oznex uarloooud
gniin warszuulnneu Tudmgud uaznaaes
Theoretical and experimental descriptions of
super-conducting qubits, trapped atoms and ions, and
photonic system
897528  WdaliAUNINETAUMALY 3(3-0-6) Wasneda
ATDUAY
Special Topics in Quantum
Information
msenwegraduduluideiiaulamansaune
LT9RIDUAY
Intensive study of interested topics in
Quantum Information
897529  ifefirwnsidndoznon Loy 3(3-0-6) Wasneda
AAuman S Tamoudy
Special Topics in Atomic
Physics and Quantum Optics
msenwegnadudulumdefiaulamsiand
0TMON LATTIAUAANIITIAIOURY
Intensive study of interested topics in Atomic
Physics and Quantum Optics.
897551  duinsnwiialududy 3(3-0-6) Wasneda il

Introduction to General

Relativity

Fusmsaniilee NMTIATIERINmes Laginy
wosluduinsnniiey vedlvaauysalluduineniniiemy
winauauya untganulds weilliaduuulds JEnd wae
aaeanawuulAe gunsaunuletala woadunuuledalmi

gauing umhgSedlduas vauduuugnsedan 3ns1ainegd
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Special relativity, vector and tensor analysis in
special relativity, perfect fluids in special relativity;
equivalence principle; introduction to curvature; curved
manifolds; physics and curved spacetime; Einstein field
equations; Einstein-Hilbert action; introduction to
gravitational radiation; Schwarzchild black hole; and

cosmology

897552  wquedusu 3(3-0-6)
Introduction to Black Holes
msnumudivsn il nawaswuuESY

Tam LHUNNATABINTA E‘ULLUUﬂ"ﬂUﬂJaﬂNaLaaaaummmﬂ

Na YaNAYYY NYUBINAFERSTaNAT SedgaAns aamna

manivauen urlAmesam Tnuadsund
Review on general relativity; Schwarzchild

solution; spacetime diagram; general form of spherically
symmetric solution; rotating black hole; laws of black
hole mechanics; Hawking radiation; black hole
thermodynamics; greybody factor; and quasinormal

modes

Wasreiglvd

897553 ngufanuliudnuuvensnny 3(3-0-6)
Fugiu
Introduction to Modified Gravity
Theories
Fnavvesduinsamnily sulieleumaad
= a & a v A 9 a
e unveadnion nufanuliudiefignuiuiubsuan
\ g < v A e 4w
mi@mmlfuul Agn nguanulduasignusuUdeume
NaeINALUUIRAZINI Nguianuliualuuuiingg
Postulate of general relativity; Palatini
formalism; Lovelock’s theorem; modified gravity theory
from non-minimal coupling; modified gravity theory from

higher curvature terms; general relativity with higher-

dimensional spacetime; massive gravity theory

Wasnedunlvl

897554  hdefirwmmguianuliugy  2(2-0-4)
Special Topics in Gravity
Theories
nsnwegraduduludeiiaulanmguia
a9
Intensive study of interested topics in Gravity

Theories

Wasreiglvd
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897563  MufauuAIBucl 3(3-0-6)

Quantum Field Theory

noudaunauuuaty gulelsuwuuansuiey
uazuafialniflou noufawuainans nsmsulndnguileau-
nosnaw Mgudunsnzeuy phi-a ununwlniuum
AMAFRYIN wazn3ndled nguiauumesiosy nsaleu
Indngugisn nguidunsisendwiumesiioou 35113
Handuila nsmeulvduwuuilanduiavesawin n1siues
fialadvemgud] phi-d nguiing wazn1semeulnd Arousud
anlnslaunfind

Classical field theory; Lagrangian and
Hamiltonian formalism; scalar field theory; quantization
of Klien-Gordon theory; interacting phi-4 theory; Feynman
diagrams; cross-section and S-matrix; fermionic field
theory; quantization of Dirac theory; interacting theories
for fermions; functional methods; functional quantization
fields; renormalization of phi-4 theory; gauge theories

and their quantizations; quantum electrodynamics (QED)

Wasreiglvd

897564 Muijaneiusy 3(3-0-6)
Introduction to String Theory
ansauuulidinsnim synipgauuuduinsan

wonduunan-Inln uaslnagiae aunsnisiadeud uas

Feulvrau manszanelnun nsmeulvduuulauaGeust wog

nseuas n1smeulvduwuuiliiduila noujauuneunsalta

VUi UNTBIINA ANUASITUYesEnIUY waziIALduNs

FUATNILIVDIANTS LONNAYAVRIART
The non-relativistic string; relativistic point

particle; Nambu-Goto and Polyakov action; equations of

motion and boundary conditions; mode expansions;
covariant and light-cone quantization; functional
quantisation; conformal field theory; Wick’s theorem;
state-operator correspondence; string interactions; string

amplitudes

Wasreivlvl

897565 LLauwﬁgmmmﬁﬂizL%nLﬁymﬁu 2(2-0-4)
Introduction to Scattering
Amplitude
Adsduneu: 897563 NaufauINmIBURL

Quantum Field Theory

Wasredulv
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aluesvesiusn sutlelnuuuatuues-\eaai
UONNAIAVDIUE-Tad UATNITUENEIUTDYE gnIvasIITA-INg
W3 mudiLESeusuuURoU-wed Allauuugeu wavain
saBadu aunnmstedn guesueundge Londnuaivenida
auduguesnamansd wasdiumiga glmiAuuuily
uazLaUNGALUUYY

Dirac spinors; spinor-helicity formalism; Yang-
Mills amplitudes and color-decomposition; Parke-Taylor
formula; on-shell recursion relations; soft limit and
collinear limit; supersymmetry; superamplitudes; Ward
identities; color-kinematics duality and double copy;

generalized unitarity and loop amplitudes

897566  NaAANSLIVIAGIA 3(3-0-6)
Geometric Mechanics
anudifostuieatuusiinadouiusld wedy

auUS Namanians1ed Usgiilaswuu Tuihaduda aunw

NAKMEIAINTIN MunuiunesuveaNn1T0sLae3-a1NTINe

nyUnilsnsiimesdmiutuiaduia nquiuniuemes

naFansgfladu Tuhaduiasiy auunnwesoniiasiu

Munuyledumesauniseniadiu nguviensfiwesdmiy

Tuiadudasiy nsudasuuulyld lassadsBundnfn

nquiunvesieiad nquiiundegiad-oisluad Inladaduilldue

falndou mwaenndomaneiii quind Foulvauildgud

Tassaseiunesuaing ey auduiusuuuln
Introduction to differentiable manifold;

differential forms; Lagrangian mechanics; configuration

space; tangent bundle; Lagrangian vector field; 1-form
representation of the Euler-Lagrange equation; one-
parameter group for tangent bundle; Noether theorem;

Hamiltonian mechanics; cotangent bundle; Hamiltonian

vector field; 2-forms representation of the Hamilton’s

equations; one-parameter group for cotangent bundle;
canonical transformations; symplectic structure; Liouville

Theorem; Leouville-Arnold theorem; Hamiltonian

commuting flows, multi-dimensional consistency, Lax

pair, zero-curvature condition; Lagrangian 1-form

structure; Closure relation

Wasreivlvl
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897567  vhdeilAuneHANANGILE 3(3-0-6)
Special Topics in High Energy
Physics
msenwegradudulumdeiiaulamsiand
NAKTUE
Intensive study of interested topics in High

Energy Physics

Wasreiglvd

897571  dn31aInen 1 3(3-0-6)

Cosmology 1

AANNITFIINTNAING LSUIANAVBIN1ADINIA
MSVLIBAMITBAONAN LIATATTUNTNTIEINGT N1TiR
igazmﬁuﬁﬂi'ﬂaiwm WA LLﬁgﬁaﬂﬂuLaﬂﬂW 19
gerefuuunaTh gaaunasnIn Srondiudu warnsnszide
adsaving msfuaneithindavesingma nisduameiuy
Feou waznsduasziauneuluenan n1siiesm

Cosmolosgical principle; spacetime geometry;
the expansion of the Universe; the cosmological redshift;
distance measurement in cosmology; energy and matter
in the Universe; dynamical expansion; thermodynamics
equilibrium processes; recombination and last scattering;
cosmological nucleosynthesis, baryonsynthesis and

lepton-synthesis; inflation

Wasredulv

897572  AnFM@INYI 2 3(3-0-6)

Cosmology 2

FuUsAunau: 897571 9nsnaivien 1
Cosmology 1

AIUNIUTINTIEIME mssunauluauua
Lﬂa'ﬁ L'JﬂL(ﬂE)% LWUL‘UE)% NFLUAUND AUNITAUIN NTUEN
psdUsznouyBes uasitouluSusuuuudy nquiuneyiny
MIITAlreINTTUNMUTENTNaIMen Muszneumsiiiule
Wadu nsnedvedasaiiaonan woululelnsdvessed
Tulastanifumds

Cosmological perturbations; scalar, vector,
and tensor perturbations; gauge transformations; field
equation; Fourier decomposition and stochastic initial
conditions; conservation theorem; the evolution of
cosmological perturbations; linear growth factor;
structure formation; anisotropies of the cosmic

microwave background

Wasrevlv
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897573  WideRAwndnsnainel 3(3-0-6)
Special Topics in Cosmology
msAnweadudulumdesiaulana

N5
Intensive study of interested topics in

Cosmology

Wasreiglvd

1

897581  Aneneansteyadmiudniidand  3(2-2-5)

Data Science for Physicists

ADALTINTIUUN ULABITOUYNNU NITWANKAE NS
VEOUNIERR MUIUgEAuthazdu NMsuInuaIAIX
Wazidu nseyanuuuuud MsUssanammsines 13
VIAFRUANLAFIU NMIBATIERAVEUNLS N159AT1eMNS
an0eY N1SUARINMTBYa NMTIATideyaideu iR

Descriptive and inferential Statistics;
Distributions; Statistical tests; Review of Probability
Theory; Probabilistic Distributions; Bayesian Inference;
Parameter Estimation; Hypothesis Testing; Correlation
analysis; Regression Analysis; Data Visualization; Practical

Data Analysis

Wasredulv

897582 mimmmmzﬁqm%guﬁu 2(2-0-4)
Introduction to Optimization
fvuansdadu Amuansdadudiuiuia

fuanisifentsda mududeudunavesiunendsi

vannviane in3esiieviuadiy n1sUssgndldlugnanmnssy ns

DTV W TBIMUUTIADMNANAAERNS WATANIINING

wae nMsasdleudtamingliiniosdedoulusunsuadslmi
Linear programming, integer linear

programming, combinatorial programming; time
complexity of various algorithms; state-of-the-art tools;
applications in industry; theoretical description of
mathematical models; solution finding techniques;
hands-on problem solving with modern programming

tools

Wasreigle

897583 msi3puiveados uazns 3(2-2-5)
Usggndmsmanmngiign
Machine Learning and Applied
Optimization

s TeulUsensuBaLdu wagldi@adu n1smen

) YY o o '3 a v
LMQJ’]ZWﬁﬂﬂ’]EﬂG}"UEﬁ]'}ﬂﬂ 1spevivu weuRmsla fuszanu

Wasreiglvd
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AURUILUUEIUNANY ﬂﬁﬁﬂuiﬂuaﬂm?aa N130R0BY NNT
Fuunusznm indessunluauuud masdidesiudetu
lasangUszamidion Maeusidedn nsussuiana
mmmiu%ﬁ%ﬁﬁugm
Linear and nonlinear Programming;
Constrained Optimization; Markov Chain Monte-Carlo;
Kernel Density Estimator; Machine Learning; Regression;
Classification; Boltzmann Machine; Introduction to Neural
Networks; Deep Learning; basic Natural Language
Processing
897584  Thidefaumsidndidanmun 3(3-0-6) Wasredunlml
Special Topics in
Computational Physics
msAnwegatudulumdefiaulanmaiand
LBIPIUN
Intensive study of interested topics in
Computational Physics
3. Anendwus 3. Anendwus
897591  ANENHINUS 1 WNU A WUU N 2 6 nuwnn Uns1edn
Thesis 1, type A2
AnwesAlsznouinedinug WieMeeng
nerfinusluauiniiiietes svuedseiduland sde
Inefinug WauenasuanaIRnTIVEanAeIfU
nendnus (Concept Paper) wazdnyinan1sdunsizionans
wareAseiiendes wasimuedosile warismsisudarh
Tasseineninus Weriauesennznssuns
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  ANENTIWUS 2 WNU N LUU N 2 6 nein Uagra3

Thesis 2, type A2

v o

Wununudeya Jnszideys davhseau
ANUAINTELRABRINSETRUS A INeTnus Iavin
enfinusatvauysal warunauidoiiieANuineLnTny

WNATESINISAN
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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

897591  Anendwus 1 KU A WUU N 2 3 Bhefn

Thesis 1, type A2

Fnwesausznauinerinug viemedis
eriinudluauiniiisrtes svusdsediuland/de
neninus WauenasuwaninuAnsIvEnieaiu
Ane1inus (Concept Paper) wazdavinansdaunszi
1enans uazadseiiiedes

Studying the elements of a thesis or thesis
examples in the related field of study; determining the

thesis title; developing a concept paper; and preparing the

summary of the literature and related research synthesis

Wasreuntual

897592  ANeIWUS 2 WNU N LUU A 2 3 wihehn
Thesis 2, type A2
@ A oA P~ aw o o '
auaIedle Lazisnmyidy davilasesng
Ine1inus et ausnaauznTINNg
Developing research instruments and research
methodology; and preparing a thesis proposal in order to

present it to the committee

Wasnedunlul

897593  ANeIWUS 3 WNU N LUU A 2 6 whehn

Thesis 3, type A2

Wivnurudeya weszideya davisneu
aafmvaueeanssiivinuineinus davii
Inerdmusatuanysal uasuvaiddeiioRiurieunsny
INEUTELSaNSANEN

Collecting data; analyzing data; preparing a
progress report in order to present it to the thesis
advisor; and preparing the full-text thesis and a research

article in order to get published according to the

graduation criteria

Wasnedunlel

4. s1e93vvsaulitdurineia

4. sre3vvsauldtdunineia

@

897500  suleudtidemeinendans way 3(3-0-6)
walulad
Research Methodology in Science

and Technology

ada o

897500 suleuitidemainemans uay  3(3-0-6)
welulad
Research Methodology in

Science and Technology

ALLAY
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! ! e J Usulgs
ANRLNE anwaly kazidiuinen1sise Uszian ANRLNE ANy tazdiuinen1$Iee Useian
HAZNTZUIUNTIY NI MUATgINITIdY Auwds wag HAZNTEUIUNITINY NINMUATgINITIdY AIwUs way
auyfgiu manunuTudeya myllszideya madeulasy | auyfignu maiiusivsindeya mseseideya msdieu
99 WAETIBUNTINY N1sUszdunuidy madwaiveluld 1AS9979 WAEII8UNNTIY MIUTERUNLITY nsthnaide
255871055003 wazmelaItmIduenemaau U9 a559nus3autinide uaswailaisnsiseamizmaniu
Inemans wazwalulad Ineans wazwalulad
Definition, characteristic, goal, type and process Definition, characteristic, goal, type and
of research, research problem determination, variables and | process of research; research problem determination;
hypothesis, data collection, data analysis, research variables and hypothesis; data collection; data analysis;
proposal and research report writing, research evaluation, research proposal and research report writing, research
research application, ethics of researchers, and research evaluation; research application; ethics of researchers;
techniques in science and technology and research techniques in science and technology
897599  duuwn 1(0-2-1) 897599  duuwn 1(0-2-1) ALY
Seminar Seminar
MsLEue sLEue

uazaAuTeunaIvINIIeEndvgulludn vz sduuun
MAVINS
Seminar presentation and discussion of

academic publications in theoretical physics

wazeAuTeunAIITINIIMIENdngulludnvazveduy
UIMFIVING
Seminar presentation and discussion of

academic publications in theoretical physics
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2.4 ANUFNTUSTENIHaANSNSS Y USIAIANTaNamANgAS (ELOs) AUiNnIgIuNan1siseusay

N38UNINTFIUAMIA (TQF)

a

Hadwsn1siSeuifianavsivemidngnas UINTFIURANTTEUIAUNTOUNINTFIUAA
(ELOs) (TQF)
ELO1 1.1,4.1
ELO2 2.1
ELO3 3.1
ELO4 3.2
ELO5 3.3
ELO6 3.4
ELO7 4.2
ELO8 5.1
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