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Section 1. General Information

59d Uazanangns/ Title of the program
Mwilne 0 wEngesIveeansudadin a1viviEndng e
English ' Master of Science Program in Theoretical Physics

a

FoUSwayn uazaw13vy/ Title of the Degree

Foifu (nwlne) © Avemansumdudie Wandngud)

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

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

3¥119n/ Major subject

1415/ None

uUNILANNEEUNaEANANEAS/ Required credits

VANEGATUNUY N WUU N 2 TIUMNUNATIUARBANANGAT 36 MeNA

Curriculum Type A 2 Total Required Credits at least 36 credits

Uupd.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



aunTaulunsimeunsvangnsniaMAIN Lazansgw/ The Ability to implement/
promote a quality and standard curriculum
wanansazlasuntsmeunsIndunangnsNinmn M wazuIATFIUAINNTOUNINTFIU

a [y =

ARAITEAURANANY IR W.a. 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.

anindianunsausznauldudsdnianisfing/ Potential careers for graduates

8.1 D1915TUNINYIGE/ university faculty members

8.2 A33¥AULISENANYY/ school teachers

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

8.4 1n3¥8 *IRTNIATIENLIUAIARAEIMNTTU N1ATINA SBNIANTIIRLY researchers or

analysts in industries, business, or financial sectors



¢ Y Aa

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 UNINYIFIULIAIT

The Institute for Fundamental Study, Naresuan University

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

development

11.1 @n1un13al #3NIIRAIUIMINLATYENY/ Economic conditions or development

anunsiaATYgRvesUssmAT L Agiuiuaoun ] LLasLﬂwgﬁﬁﬂaﬂMﬂ%u N9
anUssnalimdousonsutediu wasmsdeundadusziulanddmnusnduinntuitelimdey
somsiauUszmealuaniunsaiiogiu uuiwuasugie uardsasuisnd atudl 12 (ne. 2560-
2564) Fanmuandnnisdrfy lowa Ussgasughanaiies MsWRILAg e wagaudugudnanenis
o egndlsfinlugisiinunaaunsallusssulandednsidsundaciivmidtu uavdwmaste
wnAeLAsegialan 1wu nMsimumamaluladesnesinda daunisalsaszuinlain-19 asnsu
Sade-ginsu Inganisalduile nislausnialeues (usiu

Usznalnedfonnioundensuiloaniunisalivantl wdeufuimnussmelideuduns o
A SsBu Taounumssuiiovessemelne asvieustluunuiaunasugio uazdsauuisnd atuil 12
WNARTBIEIOMHURAUIATYEAY Wardsnuuieand atudl 13 muﬁgaqwﬁmam?umﬂszmw 2. Badl
Usuiundniisauiu fie nsWamnfidiny wnivends n1538e wazuinnssu

M wazUszgndldosdmnuineduiidndngud Jadudadonislumsdoduasy

o |

WHUTRILLATEENA havdInNwNYIR LazENSAENsVeINTensa 81, inTizddugiglunimdn uas

v
A (Y |

Waluwssundinweldeseduge wWu danusanudilanangs dvinwenianisaa Aruln i
AMUEILTEUA AT LaZES19ETIAIUINY
UaqUiu asdmnuimeauiidndnguffiauimilulnauin wazdanudnlusemalulad
drlud LazourAnundu 1wy walulagasuiu wonandiauinsmeauAniinesenaniand
a ° Yo 12 s M & a o I '
ngeg) awnsainluussgnaldivesiauilumansuowdu 9 lolwfsunaiviiv g ndieg1auy

Wil A3 IMmINTINAEns Inerenansian wazdwindeu widagtulszmalngdinvinuwaay

|
L =

mMasauluavIdelldndngulseausingiu Peanansaweusedinuzuuannisuilandifelumans

'
a [ v al

au 911 ansnednnldiadgTeriussuundInunauny n1seenkuueIldedainuiAloudy

q

Liana ANUnlasEuussaiavegl wan1sdTIImineInImenLiiey

Aaduladdenan Wy Avdinn mhenuidenmuineimans uagmiienulidudn

Y

fensdanuaeenisuanansnazimumasaulviaiuianudnlaluiidandvnquiedisnowd way



ASOUAQY LU Mesunaddnsaanadn Luiudindn eoudu guunarians waznarmansideaia
adinAansluiidnd nsanainen Nandndsaugs Judu Svinvedugs wu neiiumivaiunsaty

q

A5AAIATIZIA N15IT8 NsTBUlUSHASUARLRILMDS LudY waslnusIsy 35350 tnaamizlusiu

11.2 da1un15al ¥3aNIIWAILIMISEIAN WAz ImUsTIN/Social and cultural conditions

or development

anméanu wagdausssuveslan wagdsumalnglutlagtiu SamiAadestumsldmelulad
110y uagBedimuddgpnniuiiesinanunsallaio-19 Fuudsuulasiifinvesauludey
walulagladrundununlugiadsedriuresUssavulnglunnsedu Mg wasilaingmans

fugu Fadusingruveanalulad ssdelidauegivmelulaglasmelyan

12.  wansenuande 11.1 uag 11.2 danIsWMUInangns uazanangdasiuiusiaves
d010u/ Effects from 11.1 and 11.2 to curriculum development and relationship

with the institution mission

12.1 MSWAIUMANEAS/ Curriculum development

MANaNTINYIEanTNYIUMAN a1v13vWEndngu]] nangasusuuse we. 2566 lasuns
USuusunannudngnsinenmansumdaudin awivildndnge]] vangasusulse wea. 2561 lay
AHadamuanAaRIiuNIITRAILITDIA luau UStgasugianeiiies mswauddy uazau

Jugudnansnisiam wazAriadisnnudesnisvediiduladiude

WaNgATINeIEERsNIUNTn @13 iEndngud nangasuTulse wa. 2566 \Wundngns

r-:l b4 v 2/

findeuaiaund S ouliidummsaudiniaunsaiianadle wawn wazuszndldesdanuima
Handngu] Ineanen1eniun1seans kagdnsinaingl auiEndngudnaanugs wazau
asaumadmoudu uenaini windinaziinurlunsinsed wegiansaldinms finfeuas
iludseendldfunsidelumanssing q felumienuueaniady uazaaenvu uenand fae
aufanudlaegeinisiungud werndnnisiugiunisiandngud wazanuamnsealuns
drenennnd Baldsuannsfnulundngnsi smdadinausalududdevennauslfituiy

edudiuaindsnuifinnudanudilamsinuiidndnguioniniiwns wasgnees



12.2 AUNYU29NUNUSAV9EA1UY/ The relationship with institution mission

v v 6

Fdimive I INg 1qELIMS Ao unIngaeiedrNveEUsEnauns nanansiiiaay

WNedesiuiderieuing lnadundnansiasimuumdndiniuanuineinuiidndvgug fnue

NINNIAN TATILH wazAMEIIN 2385550 TeinuwmarlasdunugiuidAyseumdndinfidenis

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

£
=]

wangnsiinnufeItosiusfiaveaunInetdeusms @l 5 a1l 1. NMsnaadudia 2.
N33 3. M13UINTIVINT 4. My sRadsiausssy 5. Musmsdanisesdns laglanizany
Nededlumuniswindugn uagnsIde

US¥1n1sAneIvesumIng deusms fie “msdnwvihliyanaianus Wuanedv (g
14i%) fanuduudaninmenazls dausssu 9355w Tdninansisue gilalunduazlouiuaiy

IS A Aa v a 1 ! 9 [y S 1% 1Y [
va1n wazidunalliesidanuivinveusreussmenazsialan” nanansiiinnuaenndesiulsvg
mMsfinwvesunivendewsms WesnndundngnsiindaTadislilianuian waeaseunguniewiu

Wandngud Tinwenenishia sinvenisvineu Jausssy 3esssu WislidunadiosifivesUszma

waglan

13.  anwduwus (§i) Aundngnsduiilaaeulunms/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 uazdnquszasAvaanangns/ Philosophy, Significance and Objectives
of the Curriculum

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

ydngmFIemansumgin aviviandngud iundngsiyjaiannlitandla uas
grugshumnuidenlssening audfivesnaeina auny LAEAUNIA UTINYNITNTLAUIANIA WAL
Unngmaniszivannia taeldadnmanidugs oy fugugnmanannuidfossduuuam

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 A27udALY/Significance

wangaTIneeansuiadin a1vivildndngud] vanansuiuuse we. 2566 InsuTuls
Y (Y -

WINVANEATUTUUTS w.a. 2561 ielilundngnsi

RV

aenndaafunnei AUN-QA wazlneiisins
dulunminasisnnnsgruvdngasseduiudindnu wa. 2558 Aifvuslag 02, ndngasldiunis
UFUUTIUNaNNITY0INIToRNLUUNITIT Bus Sounau ngtdiadnunesnisvesddiuladiuide
(stakeholder) 19sndngas Ui vuAANTISI ouT AAnTIveImdngns uasdnuueiLAYYos
WUMAA Lagi1vuAsIeIvnIg 9 WazluINNISIANINTTUETUNANG 7T iﬁmaumamiﬁwiﬁ

AANIsURImaNans waraiadnyaeawyesyUudinauniuall
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1.3 YngusrasAvaanangns/ Objectives of the Curriculum
Lﬁawammmﬁ}wﬁﬂﬁﬁ@mé’nwmzﬁwialﬂﬁuﬁo produce graduates with these manners

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

2. inwelumslinse dunseesianuiidndng ufidednla/Attaining analytical
skills and ability to extend physics knowledge

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

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

5. 119585553 Lazdnd1iinlun1susenauoTntnIne fans/Attaining ethical awareness of

scientific profession

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

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

FLO2 1115095 Unenannis 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 anunsadnsendamiseaunansluildndvguf)/The students will be able to analyse
problems at intermediate level in theoretical physics.

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

FLO6 anunsandanaanuiduluaivifdndvgud/ 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 Tinsvidoya 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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AUTURUSTENTN9 TN UTTAIAYRIMANGNT LasNaaWSN1TTeuiNAIAnIY

Relationship between objectives and ELOs

v . v NAANSNISLS8USNAINIS
TUTTAIAVDINENENS 3

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

1. fanudsanluidndmg uwi)/Attaining
deep and clear understanding of

theoretical physics

2. Gvinwglunisiwsnz Vv Y

daunseiesnANuIHANAVg U Enla/At
taining analytical skills and ability to

extend physics knowledge.

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

others

4. vinwemsiawaluladansaumaaInsu
3F8/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
@n3/Attaining ethical awareness of

scientific profession.




12

2. unuWAIUIUTUU5Y/ Plan for Development and Improvement

WALNTITWRILY/
WasuuUas
Plan for
Development/

Improvement

nagns

Strategies

NANFIN/AUY

Evidence/ Indicators

1. YSuusmangmsniy
.nausl AUN-QA

1. ivuansisuUIuUsmvangns

denangaslaldluiedn 4

2. &3N3 IneaeivensAuad
JEAUTING I UTegusuiuenanse

HSURAYDUNENENT wara1a15gusean

Y Y
NANgNS

3. @9Un1U stakeholder

0
o o 1

1. FdausesenEnITINS
WAUVANGAS

2. iflamumﬁﬂﬁzsqmﬁa
WAWMaNgns

3. 1NA1INTUTUUSS
NANEA

4. Lpnasusynauns
USuugauangns 1u Course
Learning Plan, Course
Report, HanN19MIUday
maé’mqmémqmiﬁﬂm, Ha
NIRBULUUERUALLAEY
stakeholder, @jun1s
dun1wal stakeholder

5. MsauINUTE iU
AMNNRANENTUDY §115E

9 Y

NSURATOUNSNARNS

Y

e

2. M5UTUUTI8IN

Useyue1seiaeu

WOMUINIINTUTUU 9583

WATNTUNFIUDUUTLNDUMY LU

IoLEULULANN stakeholder

1. 18na1sN15UsTEYNR15Y
Haou

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

stakeholder
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WNUATTWRILTY/
WasuuUas
Plan for
Development/

Improvement

nagns

Strategies

NANFIU/AU Y

Evidence/ Indicators

3. MINAUIYAAINTEY

331015

1. duasulviypainsanedIunsimn
mufedaiae eusgloviluns
dou NTI98 UaYUINITIVINTG

2. daaSulviupainsaneivinisvinny
Hoetnaaminiaue

3. daasuliyaansangdvinsiingi
Useyavnig

4. dguasulviyaainsanedvnieyi
Tasamsusmsivnsiitelinnuise
yaran1ely wazn1guenIne1de
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MUIAN 3 STUUNMSIANITANEY NIANTUNNT UalASIESNvaInangns
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
syaghaAnwlidesnin 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 nsiiguiRgruaeialuszuuninim/ Comparison of credits on Two Semester

13131/ None

2. msﬁ%ﬁumwé’ngm/ Curriculum Implementation
2.1 7u - arlunsadunisiseunisaauw/ Teaching Days-Times
M - 1a191wn13Uni/ Official working days and hours
aeamsfinudu daudideu Sguisu i gaiay
First Semester from June to October
aAnsAnIUa feuiiew naAdmeu §e furey
Second Semester from November to March
2.2 aauURvasdidnfAne/ Applicant Qualifications
NANGAT UWHY N WUU N 2 Type A 2
1. duddidansfinmsedulSygnimadneieans wiensdnuiluaudnildnd
Wanduszynd adinmans vieanw1du 4 MAsates finsenssgaufnuningimans
Weuaruwinnssy 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 g8 AITINRE NNSANYTERUTMANRNEY 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

- Tanuediuianuisuntedanguliiiiiese/ Some students have insufficient
competency in English language

- TAnusaudadinnuiiugiuliitiiesy Some students have insufficient background

knowledge

2.4 nagnslunsanfiunmaitautlatigu / dedrfnvesianlude 2.3/

Strategies to Solve the Problems/ Limitations in No. 2.3

M dansuguimaddalniuuziiinisiduinsvesuminends wadanisisouly
UMINYNRY WALNITLULIAY/ Organizing orientations for new students advising them on
university services, study techniques and time management

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

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

M 8u9 fie Wamzifoud1dnsmeiniiisrdoweddnedoiisnisduaiisedu
51U V3ovesanyInemans teidumsiiuyuaing Inelildsusnus s ude U
YoUIAUNNIINGIABULIAIT 11928A1TANEITEAUTMTINANY W.A. 2559/ Other is to advise
student to enroll in course in the Institute for Fundamental Study or Faculty of Science
for the S or U grade as regulated in Naresuan University regulation regarding its graduate

studies 2016
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aurubanlunsazilnisAner Number of Students in Academic Year)

Un13AnYY/ Academic Year
%”'u"fl/ Year 2566 2567 2568 2569 2570
(2023) (2024) (2025) (2026) (2027)

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

2.6 SUUITUUAULKLY/ Budget as Specified in the Plan

2.6.1 Uszanan159uUszanadsne$u/ Estimated Income Budget (in Thai baht)
319a21989AT183U/ 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

nuBLe : SnAUITINsAnYIANASEUaY 32,500 umdmsulidalve waz 47,500 v dmsulidn

AP

: dnsAingansAnwinaeavdnans 91uIu 130,000 /A dwmsuiidalne uay

190,000 UN/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. Uszanaun139uUssunsIgane/Estimated Expense Budget (in Thai Baht)

s1eazdunalgane/ 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 Uszanaunsanlganesarilunisuantdia 1Duky 47,000 U femy/ Estimated

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

Alganesalidn 1 Ay
s1eMsAlgIe (um)

1. ANy 3,000
2. @oulATess 2,000
3. A3l uavAngouU13 6,000
4. @ouIneinug 12,000
5. Aldfeaoy 4,000
5. Aanssn/lATinIs 5,000
6. ATUIMTIANTUANGAS 15,000

394 47,000
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2.7 52UUN15AN®Y/ Educational System
M wuutudew Classroom
O wuumslnarudedafiuidundn/ Long distance through printing media
O wuumslnarudounsain wazideadudondn/ Long distance throush media
O wuumislnamsdidnnsefindifudendn (E-Learning)/ Long distance through
E-learning
O wuumalnanmsdumesids/ Long distance through internet

O 5u 9/ Other

2.8 NMsigulaunUein 51897391 kazN1SaINslgUBgUTINNNIINGNaY (§13)/ Transfer of
Credits, Course and Cross-University Registration (if any)
[~1 % YY) a [ 1 ¥ = [ v a =
S TulURNUT 9 TR UM A NSRBI ULTAITINN Y NISANEITEAUTUNARNEY W.A 2559 WAy
USENNAUMIANYIFYULSAIT 1589 NUNUANA NN N5 eUlaUnUIeRnTEa UTUANANWY/ 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 9MUIUKU8NA/ Total number of credits

VENGATUHY N WUU N 2 IuumheinTiunaenanansidesndt 36 viiefin

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

3.1.2 lasea¥1avidngns/ Curriculum structure

318113/ Description

el AS.
W.A. 2558/
MOE 2015

Criteria

nangasuiulse
W.A. 2566/
Revised

Curriculum 2023

WU N WUU N 2/ Type A 2

1. 579991 Course work lsifiaand1/ 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. swivUsaulitiundaein/ Non-credit course - 4

IUUMILAATIU (AaeANANgAT)/ 36 36

Total number of credits

3.1.3 518391/ Courses

(1) 5183 lunulneng 9/ Categorized Courses

3.1.3.1 NFUIANITANTY WY N LUU N 2

Fv1UAU U 16 w2

Compulsory Courses Number 16 Credits

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

897502 Vinwenatnaansamsutnandngug 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 naranimeouduLuuliduivsnm 3(3-0-6)
Non-Relativistic Quantum Mechanics

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

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

Ayuden uaulitesnidi 8 Wenn

Elective Courses not less than 8 Credits

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

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

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

897506 WdofiAun s ianddsndnaans 3(3-0-6)
Special Topics in Mathematical Physics

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

897522 nNaFanimMouiu warUINusAIL3a 2(2-0-4)
Quantum Mechanics and Path Integrals

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

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

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

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

897527 g1 idereudutud 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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WO NLABN A TAUNALTIAIDURY

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

Introduction to General Relativity

sy

Introduction to Black Holes
yqufianuliumauuueemiudusy

Introduction to Modified Gravity Theories
WTaNLAEN NG W AUTTUAI

Special Topics in Gravity Theories

N YN AUINAIBUGY

Quantum Field Theory

yqufansdudu

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

Introduction to Scattering Amplitude
NAAENILIVIALIR

Geometric Mechanics

WdafivAyneiANdna11ug

Special Topics in High Energy Physics

INTNAINYT 1

Cosmology 1

INTINAINY 2

Cosmology 2
WTolAEN199NTINaINe1
Special Topics in Cosmology
Wemaniveyadmsutiniand
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 UAENITUTEYNANTMIANMNIENER 3(2-2-5)

q

Machine Learning and Applied Optimization

897584 PUOMLAENNNENAT AU 3(3-0-6)

Special Topics in Computational Physics

neTnus I7UUY 12 nuaenn

Thesis Number 12 Credits

897591 WPIMNUS 1 WU A WUU A 2 3 Waein
Thesis 1, Type A 2

897592 NGINUS 2 WAL A WUU A 2 3 NU8AA

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

Thesis 3, Type A 2

Fyrueaulitunuleia U 4 UULAA
Non-credit courses Number 4 Credits
897500 seileudtITeMOINeIAEns wazwmatulad 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 UUU N 2

897500

897501

897520

897561

897502

897511

897562

897591

897599

U 1

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

Classical Dynamics

593 8 BUYNA
Ui 1
A1ANsAnyIUane
Vinwenenineansdnsutinidndngug 2(1-2-3)

Mathematical Skills for Theoretical Physicists

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

warnansvihpanadn wazdusivsniniiey 3(3-0-6)
Classical Electrodynamics and Special Relativity

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

dunun (idumdein) 1(0-2-1)

Seminar (non-credit)

593 11 wU8NA



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
INYILWUS 2 LAY N WUU N 2
Thesis 2, Type A 2

3734

U 2
=
n1ANTsANEIUanY
ANYITNUS 3 WU N WUU N 2
Thesis 3, Type A 2

EIEY

X(X-%-X)

X(X-X-X)

X(X-X-X)

X(X-X-X)

3 %UIBAM

lideenin 11 wdaena

6 MUIBAM

6 AUBNA
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3.1.5 AN95UYS182YN

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

v a [

Ty in1939y fus wavauyfgiu n19NusIUTINTeya n15aAseideya N1algulasesne way
$1891UNN5I98 N15UsEIENNWITY NMsuwadITululy asseussadnide waswadaisn1siduianiy
NAUINYIAERS 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
Snvagialuvedaseadadndaaans U3nddalsn wudlnas nuwesuuuui

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

on manifolds; Lie group; Symplectic seometry; Probability theory

897502 Minwenenaineansamsutinidndvngud 2(1-2-3)

Mathematical Skills for Theoretical Physicists

doynsaldvil aun1siBeouiusandiey wazdes Meiduiiiay nsuaaysies n1sudasan
Uang I1uuTetou Aeuvinsdufinda ngul3a3ma nquardidgedlad wazn1smuIiusaniawe
Tngldmourinsduiinga

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



27

897503 Hanguniu kazn1suangzany 3(3-0-6)

Green’s Functions and Propagation

HaduRusnnant feddunIudmsudagmansudu wazdwudgmaiveuiun
aun1seuRusgaefuUIan wazeinia aunistdeesludnidnd Jymiasiea Jaymidauiud
aun1snsuns wawmasenfueiinegiadie Funnsrane uasilaiduniu aunisvlsAuces aunisndu
uvasruda nMsus$ed dndidendnliiivedn grsvesaues auniaiedaleat wagnsdeauL N3
LLUamﬁLEJ%GU’eNammiﬂﬁu WUUSAD9T0BNUS WaBIISALATEINTHAEUY

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 LagkUUTINBWINTFIY 3(3-0-6)

Group Theory, Gauge Theories, and Standard Model

yiquiing lelouesitu uarlalunositu nouifuny authein3s anfinsangy
16 n9Ua uazfivading unundadnlndudea dunuuuutendos ngU SO(3) uaz SUR) ngU SU(3)
30 wazd i wwunnveslaifu dadtuluatdmdunsy SUN) nguasns Funusuvainans
nnwes uaz alluwed Muiing warauuasiawed MsdsaninsuuuiAedues nalndnd
LuUdapsnIgIu 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
U3fin1arasszuunadn aun1sdase N1TIATIEMBIRAUNTN R3S LaDEININUDY
939 NuHnillnadaudnans n13UsEenNAveINTIATIEIInaln
Phase space of dynamical system; autonomous equations; qualitative analysis;

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

897506 PUDMLAWNNNENATIAIRAENT 3(3-0-6)
Special Topics in Mathematical Physics
AsAnwegaTNtuluiveNnaulan AN dsnfineans

Intensive study of interested topics in Mathematical Physics

897511 QUUNAFANANT LavNArIANSITIEnR 3(3-0-6)
Thermodynamics and Statistical Mechanics
ulnsl ngufunvesdgiag seuueaiingin auvnarmansuuaNna AiwlsanIue

.

Y
NgurNarIEns sawauiawuulngd esswenidawuulatng sawweudaluuun s i

[

mouflgALAR NMIuHTidvesinge fumeshl aansmuiuu Tue-levalad nquiaumieds uay
Usngnsalings wuuiaesdd nquinsdsuigninvesuaua nguiunanuulsunudanm
ngtefaososgmmmanmans guvnamanivevausi

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 naeansmouduLuuliduIsnmn 3(3-0-6)

Non-Relativistic Quantum Mechanics

AUNNTUTORANIET dynsalAusn U3nidaidse dansevinswan-uondeen danal
YeanamaninIaudiy nsdudendueind svuvaesseiu AnuRIRBAIouRl auaAs warnIs
LLUaﬂimmuﬁm‘%mm wazalu nsvnalu sznoulalasiau quwﬁmiiumu nsmoulndaseiiaes
wazNISAI UG

The Schrodinger 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

numunaeansateus aunislaati-nesaeu anurdunsnien wavdeuly veuls
V0T UINTAN N1M5IUBUNA ﬁﬂauﬁuﬁﬂﬁﬂﬁmmaﬁa U UNoaUAnBa N15NILLIIVDS @Jaamﬂ
nsunUaymlunguinisnszidadeilanduda aun1sausn n1sudasasisund lawiseudyan uazns
N ueINA @y BATH LagMsuUalUNIAUTEY Lagnan aunsill vesaumsAnsn synnARusn
nMsudamnuvineilidnd nmsrsiiseania uagiieafiueynie

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 uenUaganleudy HasINsaIE USHusindieu 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 namanseausuuuuliduimsnimdugs 2(2-0-9)
Advanced Non-Relativistic Quantum Mechanics
F10sAUNeY : 897520 naransArauRuwuuliduimsnm Non-Relativistic
Quantum Mechanics
Fmsvszana nguinmssumuitlifutunm uasiituiuna auneslidedes
NOYANIINTLINTIABUAY DUNALVLIBU meulnadundiiaes
Approximation methods; time-independent and time-dependent perturbation

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

quantization

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

Funaufsmeudy Sane3suismeusindowiu uazmsuszand dansevhmsaumunuiy ssuud

Weaaudy warn1sgadveius n1sundeslayanisusy
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 wuUs1ae999sATEURY BuLNARAILS way
N15Us¥end 8aun1s CHSH YasdyeyiunIausy YosdaIunreudud S und it sveznng
sEivanuzmeudy vuftoya: Anuduluued ngefunnisdisiaunasdeyavesusuusy
noERUNNISIITaYasdyn Larunnau eulnsUilsnleudiu Usgidesuuuagne nmsdudateya
vosysinines anuquestesdyyameudy deyaiitndls 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

LuUTaenRsAaadRatiunsAuInEundula glilesuvang dane3suneyd-a0%
91 ganessulenou nswlamisesidenieudiy dane3tunendiUsenaureses danessudivueding
1999 WUUSIADINITAIIMUUAREERS: 1A3099n3T13 wuUSIaensasAaadda ratanNdudou
P ag NP WUUI1a991995A0UANAUAANE BOP N1TLAAINNRAANAIALTIAIDUAL 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 fideneudutud 2(2-0-4)
Introduction to Quantum Hardware
nsesueAdndniBain evmeu LLazlaaauﬁQﬂﬁ’ﬂ wazszuulnneu luldamgud
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
A5ANEeENwTNTUl Y NaUl AN AN TAULNALTIAID UL

Intensive study of interested topics in Quantum Information

897529 PUDMLAWNNNENFDLNDY WALVAUANEASITIAIDUAY 3(3-0-6)
Special Topics in Atomic Physics and Quantum Optics
ANSANERENTNTUI UMY NAULAN I NANADLAY WALTAUAIANSITIAIDUFL

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

Introduction to General Relativity

duimEn Ny N1TIATINNWMES Wasnuesluduivsnnilay vedlvaauysal
luduimsnmiiay vdnAauauya umiganulas wudlnaduwuulas #dnd uazniaeiniAwuulag
aun1saudledala weatuwuulodalaudadng uningFadluudie nauduuveniedan 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 walasuusnsedad ununmnasine ULy
YDINARAYAULIANTNTINGN MGUAMYY NYUBINAAIENTYaUAn Sedoedne suvmamansvaudn ue
wesam nuafeund

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 WUUUTEIAUTUAL 3(3-0-6)

Introduction to Modified Gravity Theories

danauvesdurinsnmialy sulelleuniandd vguijunvendnion vguiauliy
! PN o N ! 1o a v PN ) N v aa
O’JWIQﬂ‘Ui‘UL‘UaEJuf\]’lﬂﬂ’Ii@Jﬂ’JULLUUVLMGHEj@] mwgmmiuumwgﬂﬂimﬂawmamammmwum
gendn nuanuliunuuiiing

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 WtafikAYN1mg B AUl 2(2-0-4)
Special Topics in Gravity Theories
nsfnwegaduduluidefiaulavmguiauliunag

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

Classical Dynamics

NanNNIsNaAERSLUUTIAY ué’ﬂmimﬁauw% ﬁuﬂﬁiﬂ’ﬁm?{@uﬁﬁd@ﬂa?ﬂiﬂ PNV
MsuUsiy saumaniuosinguiands aunsadnvauzienzreanisunds aun1snisiedeuiiveus
fasu nsudasuuudned Heaiduneduiln nouundglas nqujusiladuanlad namanivesszuy
soifles nguiuniuemes

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 warnanslinieanadn wazduinsnandivay 3(3-0-6)

Classical Electrodynamics and Special Relativity

Iihade deymeveualulniado Manduvesniu nsnszaiesdanlnaluluinads
wianaden nguiunwesifs waznseusnunadsu-Tuudy aunsuundad n1sulang
STUUMTUASIE wagnsunseddailnats dusivenndites nisulasasisudvesaunusiwanlai
nsUgaRnuulawaiowivemgeiudmanlii msUggfuuvainsiuieu wasusdalniiouves
AUNMIULNDIAE UarnUeLTIRoITd AmALT wagngnsoysntg

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 sUlslounuuainsuidey wasielalnideu ngulaunuainans
nsareulndngullaat-nosnau Nguddunsisewuy phi-4 WNUAIWINULIY AIAFATINN LAZIIN
Sndioa nquaunesioou mMsmsulvdnguifisn nquddunsiserdmsumesiioou 35013
Handuda nisproulnduuuilanduidaresauiy nssussialadueamgud phi-d Nuiing way
nsmeulng meousudianinslauningd

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

ansawuuliduinsan sunAgaLuUdNInsaI wanduuuy-Inle waslwagipaw
aun1snsiedoud wazideulvveu nsnszareluun nsmsulnduuulanniowi uaznsieuas
nsmsulvduuuianduda nquauiureureata Nquiunvedind AIMUATIIUYDIANTLE kALHN
ANEUNNT DUATATYIVRIEARTY 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 NN AUINAIBURL Quantum Field Theory
alwuesvesiiusn sUdelouwuualuiues-1e8ds ueundgaveuss-dad uazns
l

WUNAIUYDIE ANTVBINITA-WEARS ANUFNTUSIBUTUURRU-YRd AllnluUsau warAlingay

Jadu aunasbeen glefuoundye lendnwaiveniin anuluguesaamandd uagdiiun
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

arwiidestuieiuuuilnadeyiusly wosueyius namansansied Uigilass
LU Tuifaduia auinnnedainined Munuiuresuvesauniseesiani-ainsned nyunis
W1swesdusuiufadula nguunueives nacmansaliafdy JuRadulas auiuIneasen
fadu funuylesuvesaunisenfiasu nsunidsnsfimesdmsuiuifiadudasin msuvasuuy
Syl Tasaasdumdnin nquiunvesieiad naufundgiad-ensluad Inataduiliueialniou
AwaenAdomaneiii gudnd Meulvaulfgud lassairsiurleduainsed 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 WdaiiAunaiandnanuas 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

NANNISITITNTIBINGT 15V IAARTDINIADINIA NITVEIUAIVDUNAN LIATAUNTUNS
In52183N81 MM5TR52EEN1luTNTIATINGT WEWIY kazaaslulenan N1SVLILAIMVUNATH YA
aunaenn Srendiudy wasnsnsvdsadaatine 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@INE 2 3(3-0-6)

Cosmology 2

Jw10eAunDU: 897571 4n511a3Me1 1 Cosmology 1

ATIUMIWIIENTINAINGT N1TFUNIUILAUINALNATS LINLRBS NULYDs N1swlaana
aunsauy MsuenesrUsznouniFes uaztouluiuduluudy nauiuneyiny msiianivesnis
SUNIULTIINTIAINT Aauszneunsidulaladu nisnemvedlaseasivenan waululylnsdves
Salulmsianlitunds

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 PUDNLARNIGTNTINRINGN 3(3-0-6)
Special Topics in Cosmology
AsAnwegaTutuluiiYeNnaulan1sinsINaINe

Intensive study of interested topics in Cosmology
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6

897581 Wemanideyadmiuliniland 3(2-2-5)

Data Science for Physicists

ADALTINTTUUY LAZITIDUNIU NITUINWIL NITNAFDUNWEDA NUNIUNG YA
Wnazidu n1suanuasaauutazdu N15BUUINLUULUE N15UTBUIUAIMNITITLNDT NISNAdDUY
AULAFIL MTIATIERANFURUS N1TIIATIENNITAN0DY NITUAAININTBYA N1TILATIZVTOL ALY
UG0R

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

MuruANIST34dU AMruansIadudiuaudy Muuansidansdn pududounu
naeuneudSTivanuans ndesieriuale miﬂizqﬂﬁsﬂuqm’mmm N1505UNELTING W04
wuusaemneedindnans wedansmnanas nsasdiowdUamilegldindeiedeulusunsuadiolny

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 M3Feuivenadns uazmsUszyndnsmaAmnyian 3(2-2-5)

Machine Learning and Applied Optimization

mMadeulusunsuidady warliiBadu mamawmngiiganmelddedida udaenivy
ueudansla MusziuAMEvLILLLdIUNa1 NMsiSeuveaaies nsannsy MIuunYsELAN
wiasdnluauuud arwiidostuintulaseisssamidion 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 VD NLAWN WA NALTIAUUN 3(3-0-6)
Special Topics in Computational Physics
MsAnwag1uTuIulumdanaulan e NanATemaun

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
Anwrasdusznaudveniinug wiedegrainerdnusluainnisiieades fvun

Uszidulang/Madeineninug Waunenaisuaniaudnsivgenieifuingadnus (Concept

Paper) wazdnrinanisduaseienals wasaudseiiisades

Developing research instruments and research methodology; and preparing a

thesis proposal in order to present it to the committee

897592 INYILNUS 2 LAY N WUU N 2 3 Ndwin
Thesis 2, Type A 2 3 credits
Wawnasedle 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 Tinevideya daviimenuanuinmiauesdoetansdiuinu

Ineniinug davininerdnusatuanysel uazunmnuidoiieRfisineunsaanusiduiansing
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
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Aunu 1(0-2-1)
Seminar

nsdLaue warefuseunAnuInnsmailandnguiludnuasvesduauivig

Seminar presentation and discussion of academic publications in theoretical

3.1.6 AAVENEVDLAYIHETIEIY SAanavane fail
AIUNUNBYDLAVIELYY/ Course Numbering System
Useneusesiat 6 & wendu 2 1a 4 ay 3 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 yunuis anudvilandngul] Inendeiiiensiuaiisziuingw/
897 representing theoretical physics field, the Institute for Fundamental
Study
2. vEusamgs [y nqualszdiyy/
The last three digits are course categories
2.1 l@vnandog LaAINITZAUNITANYY/
The digit in the hundreds place represents study level
L& 5 wNede evIsEAuUSa
No. 5 representing master’s level
2.2 avandu uansdanianyluanvivy/
The digit in the tens place represents subject groups

@AY 0 ¥uN8de N9 Tmg Bl seileuinide wasadnmans/

No. O representing theoretical methodology, research methodology and mathematics

@Y 1 eia guvNarans/

No. 1 representing thermodynamics

LAY 2 YU 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 duine) 3390 uay
dpueans/
No. 4 representing applied theoretical physics in engineering systems, ecology
systems, biology systems and social science systems
@AY 5 KuN8de ngufduinsnn/
No. 5 representing relativity
8% 6 e namaninaadn wimanlwii nguiauiy uaznguiindaanugsy
No. 6 representing classical dynamics, electromagnetics, field theory and high energy
physics
18 7 Wi 4152183987 WazasAansnand/
No. 7 representing cosmology and astrophysics
W@ 8 aneda Wandngufatnndu o/
No. 8 representing physics other branches of theoretical physics
L& 9 yNBRs dUNU LazInetnus/
No. 9 representing seminar and thesis
2.3 LIAYNANWUIY Y80 A1RUVDITIIY/

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. peRUsznaUffuUsTaUMIalnAauIn (Msiineu Wieaniafinw)
13151/ None

5. farviuaiigatunisinlasesy wieeu3se/Specification for Research
5.1 A1esunelneda/Brief Description

LY [ v Y

Jammualunisvinive aeuduie

LY a s

ofAsdesfuiidndngqus vieidunsvinluiade
Rerfunsianesdmnuiiuiidnd wazdinssenuiidenidmuguuuy uazszozinani
NANGRIAINUA 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
- @11150UTENORRNNINTFIUITEFITUEWMTULNIIY/The students will be able to
act with professional ethical standards for researchers.
- @SRRI UazeeAus luaildndngul/The students will be able to
develop and extend knowledge in the field of theoretical physics.
5.3 9241381/ Time Frame
mMean1sanwnIalans vestnsfinui 1 Wudulyy
The second semester of the first academic year
5.4 97uunUl8An/Number of Credits
12 mefin/12 Credits
5.5 N5LeI8UNTS/Preparation
1. faamtiteiteiiaule ueusaiinmenssunisfivsneinedinug el
UsE5MuAnENITUNSTIUSNY (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. fandeulasesnsnuidonieldnisuugihannssunisivinuiinerinug/
Students write thesis proposal under supervision of committee advisory.
3. dAnULaualATIT19IneIInus #IUN1TNITANlAAMENTINNITHATAN
1A59379/Students propose thesis proposal to committee of thesis proposal.
4. danaualas9319IneiInus/Students defend thesis proposal.

5. Aananduni1sanuwnululasessnadnendnus/Students conduct research

according to plan in their thesis proposal.
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5.6 nTzUUN1sUTELIUNG/Evaluation Process

1. 98nMdun1siduouous R sAmEnsIUNTEEUINE1TNUS/ Student
processes the procedure of assigcnment of thesis examination committee

2.nsaputoaiuing1tinug/ Thesis viva voce

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

4. s msEnEansAnedell JansEAULMTARA WHL N WU A 2 LEue
Ineninud wagasurunisaevUnadugaiieduduszuulalidauladiisld Tne
AMYNTTUNITEDUINYONUS Lazunam (Full paper) Fidudruniwomaruluinginus
srdodldsunispansulwafuiluinsansivnnissedued nTeurumAfdauenssunis
ABuansIUNaUNsas (Peer Review) Aoumsifian uazdufiseysuluaaisniu suuedis
ow 11309 niodfiusilunilsdeduiiios (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. UITUNIUNITUITELTUINNAUENITUAITNAITUILATIT1INYITNUS
(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.
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WuIA 4 WAN1SREUSVRINANGAT NAENSNITIANITANY

ad a
AZITNITUTELAUNS

Section 4. Learning outcomes, teaching strategies and evaluations

1. MsiaIAMENYULNIAYYaslEn

AMANYMENLAY

Nagns wiananssuvaslian

1. Foaslunwsinguliogied
Usgansn1w/ Students are able to

effectively communicate in English.

- msiseuntsasufunivdinguluynsiedvy/
Teaching and learning are in English for all
courses
-fanssuiasuineratwidangui 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. $nnsduatietedeilos/ Students
love to continuously delve deeply
into area of specific academic

interest.

- A UN191U7 98/ Students search for research
papers of their interest.

- Yszifiuddnnsiieituunanaidendannnis
o9t ussw: 98anuniu wavdnaue
uneddeluduiou anduneumanieaiu
USHAUNEN 191 9ALAUTDIUNAIIN IATOUVDY
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 M9N15USTUI8@151584%/ Students attend
public talks, especially the ones organised by

the Institute for Fundamental Study
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AN BAULAY NagNs wIanINIINVRIIER
3. fipuanunsalunisan wu 8 - fAans5u business model canvas/ Learning how
AUAALUATNATIN TAIUARDE to build a business model canvas

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

thinking, entrepreneur thinking

2. MsnawIRan1siseuiluldazaiu

2.1 ANSTIU AFYTITY
2.1.1 HaN1TFEUAUAMSTIN ATUFTTY
(1) aunsausengAnuunsgIuasesssud msutinide/ The students will be able to

act with professional ethical standards for researchers.

2.1.2 nagndnsaeuililunsianmsBouifunusssy 93esss

1. THARLIN5IA50UTLAIHETTUNNSINY/ Students participate research ethic
training

2. MIUTTNY: USSEeienfuasesssuveindde/ Lecturing: lecture on research
ethics

3. mseAuse: WiAnnzi wardndudiegns enfunmsazdausesssuves
1n398/ Discussion: students analyse and evaluate examples relating to research
misconduct

0. WiuliAedosddunasnsdmnadaitnany viedoyavosidunnldlunisi

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

2.1.3 31390 wazUseliiunanIsseuiAuANSIIN A38555U
1. 9nnse U dsInes 55N I Tef Salneuninedeuisas / From proof of
participation in research ethic training
2. ﬂﬁzLﬁumﬂmsim'nﬁ]%‘miumuﬁ'm waglun 589U/ Assessing from honesty in
assignment and examination
3. a59deunsinInednusvesdidnedelnddn wazaruaulidulunundnausssy
2385551 WaraITuUTIUlUNITYINIY/ Closely examining student thesis and making sure

that it follows research moral and ethics.
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4. 3INNTHIUNNIATIVEDUNTISARaN IUINETINUS LaglUsILNSUATIAdaUNITARADN/

From passing the plagiarism check by an appropriate plagiarism program

2.2 A3
2.2.1 Han1siFeuiaIuAN;
(1) @1115005UIUANNIT kAU uREndngud)/The students will be able to
explain principles and theories in theoretical physics.
2.2.2 nagnsnsasuitldluniswauinisiGeudduanud
1. N3UIT8Y: mmséﬁaaumimﬁLﬁammamﬁﬁm/ Lecturing: lecturers teach
course materials
2. NINTIUEATUNANEGRT LU duuun, colloquium, public talk/ Seminar, colloquium,
public talk
3. NMSANYINIEAULEY/ Self-study
4. msliAUsnwseyana/ personal consultation
2.2.3 /MR wasUsEliunan1siseuiiuAN;
1. 15U / Homework
. MSNAFBULRY / Quiz
. MIABUNANAATEY / Midterm examination
. N3aauUalen1AIey / Final examination

. Msaauunlan / Oral examination

2.3 finyenelaygyn
2.3.1 wan1siFeuiaurineeneloyan

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

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

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

(4) anusaiawT wazveeau3luanld@ndngu/The students will be able to

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

1. N13US5818/ Lecturing

2. M3andnn1suAleynn/ Demonstration

3. Mslivelauatuy/ Providing feedback

4. ANTADUNIYN HazN138AUII8/ Enquiry

5. nM3fnduuNANNITElUTININY/ Critical evaluation on literature

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

7. M3ANWIMEAULBY/ Self-study

8. Frlusfanssuiasunisaou Jaduauiififanssuaduannaiuussens Wy n1sdes
mmi Aswuzin1sviland nseasnistiu nseAuTielewiasy nsa1y - 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. M391809N1511LaUelATIT19INETINUS/ Mock Research Proposal Defense

12. nsaasen1saautaeiudnednus/ Mock Thesis Defense

2.3.3 Fomsin wazuszdiunanisiseuimuineeneleyyn

1. M50 / Homework

2. NMINAERUEDY / 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. MIUNAUDTIENUMENITBY / Written Report

8. NMIUEUDIIBIIUMNIBNITUTTYNY / Oral Presentation

9. miaﬁﬂiwmjﬂu%uﬁﬂu/ Assess from group discussion

10. NITNUNIUITIUNTIY/ Literature review

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

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

15. NM5@0UTBINUINGIRNUS / Thesis Defense

2.4 MINYEAMUTUNUSTENINYAAR UATAINITURAYDY

= 14

2.4.1 HANIFLIBUS

Y

AUTINYLANNFUNUSITNINYAAR KaTANTURAYDU
(1) @m1509i91us 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 nagmsmsseuildluntsfmuinsSesuifuinusanuduiusssning
UARR LazANSURRYaY
1. MseAUsI8N&aN/ Group discussion
2. slifEnuItnelifuuztnesenassfiusnw/ Supervised research
3. msdafanssuaiundngasi i uliidandufdusius 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. Usslllunnngiinssy waznisuanseenveddianlunisedusendy visefanssungy/
Assess from behaviour in group discussion or group activity

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

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

4. U5213191nNn1584 research plan Wag research report #13k1a7/ Assess from the

abilities of students to submit research plan and research report on time
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2.5 inwen1sAnTideiaee n1sdeas uaznsldimaluladansaume
2.5.1 wan1si3oudduinuzn1siinsesiidediaay n1sdeans uaznnsld
wialulagansaumne
(1) annsaldrunaluladifioduduteya nszsideya wazihiauenansdufy 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 nagnsnisaeuiildlunisiauinisissudduinesnsiinsziide
Faa n1sdeas uaznmsldmaluladansaume
1. M3UTsNe : deunsauRugudeyaitd fny/ Lecturing: teach how to search in
important database for research papers
2. M3nassaarunsal: Tuldstnnisdnassnsasuiduligansans/ Scenario:
students practice on a supposed journal submission process
3. MUTIB TGRS « aeufiugilusunsusuwandiiay uasdydnual/
Teaching with hands-on practice: teach basic of numerical analysis and symbolical
analysis by using a computer programme
4. nsdaasy  Tiddednldlusunsy LaTeX Tun1svnsieeiu n1sidus uway
TNYUTUNUS/ Encouragement: Encourage students to use LaTeX to write reports,

presentation slides, and thesis

2.5.3 331390 wazUssliunansiseuiauinyen1sIATIATIRUAY N3

Foans wazmsldmaluladansauwma

1. MIEUTIBIUAILNITTU / Written Report

2. MIUNEUDIIUAIBNITUTITENY / Oral Presentation

3. psueunIENsTuRdmouietunTieseilagldneuiimes/ Homework
with questions on analysis using computer

4. M3insangUEE e dnusa UL 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
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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 ® ® ®




63

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

HaAWSIUN13IAN1TIeUN1TaaUATYN ELOs YaInangns

) ANSUSTANANISISEU
Wl | mAnsAne NINTIUNITIANISITUY N
NA10499 (ELOs)
1 | Au 187309AY ELO1-4
318791 Research Methodology
Yany 18391U9AU ELO1-4, 8
FPIVIFUUUN
183N INUS
2 | eu 183U NGDN ELO1-5, 7-8
18739 INGANUS
Uane 183880 ELO1-8
18739 INGANUS

3.1 LHUNSIAZENAMUNTONYRITAANE LU TaNAEWEN1STaUEAILTIN IS

HAAWSN5ISBUsNANANTIvaInangas (ELOs)

LAUNTSASINAIUNI DY

ELO1 | awnsaUsengfnnuunsgiuasesssy | 1. duaSulviiSsudisuniseusuasesssunis
LazuandDaNTInnan L TIAYeq Wy
1in3%6/The students will be able to | 2. dAn1siSsunTsaewieIiuITussIufidfy
act with professional ethical Taetany plagiarism
standards for researchers and able to
show good traits of researchers.

FLO2 | @1115005U18nanng wagnguiaiu 1. @ouUnanNMS wagngquineiidndngul
Wlandvauil/The students will be able | 2. wsslanddamiligiSouesurendnns
to explain principles and theories in | Uagngufeg1ady
theoretical physics.

ELO3 | ansaudiymituguluflEndnauils | 1. aouniosdionsadamanidmiufiand

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. wissnlandgUgyviiugunlinannismna

AAnd vIowAI09llaneAmnfIAnsluN1S

e
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HAAWSNT5I38UINAANTIvaInangAs (ELOS)

LHUNISLATENAIUNS DY

ELO4

s

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

level in theoretical physics.

1. goundnnsneiland waziasosions
AdinAnansATinuT o

2. wiaslandaymiidudeud dodldfus 2
wdnms wiewrsesile Ussnoutuluns

uAtegym

ELOS

a1u50fady waginsainaiildainnis
TLAI1LVN A nd w998 n/The
students will be able to justify and
criticize results obtained from deep

analysis In theoretical physics.

1. goulviiisounsynindal@ndludiinens q
W USaiiivinslng waasnefuann 9 Shssa
i 9 s

2. wislangdgmliinisedusenadiléan
NIANUIE

3. WlsuunANLIIelRnan 9150

ELO6

aunsandanadrulIdeluaiafdnd
N9 48/ The students will be able to
produce original research in the field

of theoretical physics.

1. goulusnedvseideuinide

2. aoulusieivndunun

3. @auluseIINeaNUS

4. NAINTIUEATUNANEGAT LYY Suamnvinlng, IF

colloquium, N1TUTTYIYEITITUL

ELOT

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

with others.

1. S eularnyianidesiuiuenasdi
USnuineniinug
2. UDUMINYUNGY

Aa IS

3. dfanssuasunangasmdulvitand

Ufduiusiugau
Y

ELO8

¥ 4

anusalganumalulagieduAulaua

Y

¥

AATiveya wartaueranITAUAY
LazHanFIATiteyailistesiy

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

presentation related to research.

1. Iansiseunisaeu vienanssulvigiseula
Anldaulusunsy LaTeX

2. Iamsissunsaeu visenanssuligiseule
HnlganulusunsudnsuAun 1wy python
3. WUz S U UT189U WagmIeuns
ussenglagldlusunsu LaTeX

4. Mvualigiseudeuineridnusiagly

TUswnsu LaTeX
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3.2 HAEWSN15REUINNNAIANTIVRIMANENT uazAL/aa10Y LATEIAARDINUNTBUNIATFIY

[

AMIAIsTAUaANANET (TQF)

3.2.1 AMUAMSIIN A3U5ITN
" HAANSNISIEEUTANNAIANIIVRINANGAT (ELOS)

ELO1 @3n30UsengfinusinsgIuasesssy wagkanioenienuanyusinves
1In338/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 {AaNINIIYUIANUNTBUUINIZTUAUIAITAUYANANY (TQF)

1. @150UsENGRAINNINIFIUTETITUEMIUINIIL/ The students will be able

to act with professional ethical standards for researchers.

3.2.2 A1UANS
LY = % a o o
" HAANSNISISEUIAUNAIANIeYRINANgAT (ELOS)
FLO2 @13115008U18ManNIs kasngufiuil@ndvgud)/The students will be able

to explain principles and theories in theoretical physics.

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

explain principles and theories in theoretical physics.

3.2.3 vinwenetayayn
= HadnsnnsBounuiinavdvemdngns (ELOs)

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

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

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

ELO6 aunsandnnas1uiduluarvildndngud/ The students will be able to produce

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

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

2. a1u1sadnsvdgniseaunarsluil@ndngus)/The students will be able to
analyze problems at intermediate level in theoretical physics.

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

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

develop and extend knowledge in the field of theoretical physics.

3.2.4 7in¥EANANNUSIZNINYARE kaTAUTURAYAY
= nadWsnsBouimuiianavisvamdngns (ELOs)

ELO1 anunsausennfnaunsg uasesssy wasianioonisnndnvueinves
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 HAANSNISEEUTAUNTOUNINTFIUAMIAISTAURANANE (TQF)
1. a’lmiaﬁ’l\‘ﬂuiwﬁwﬁuﬁhe students will be able to work in collaboration
with others.
2. anunsaufuasiungnin1le/The students will be able to follow rules and

regulations

LY a f a o z:l' 17 =)
3.2.5 nu¥elUN15ATITINAY N158BES wazn1sidwmalulagdansaund
o ¢ a v a v o
 NAEWSNSISEUTAUNAIANTIVRINANgAS (ELOS)
ELO8 anunsaldiunalulagiveduaudaya Iinsigndeya 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 [ =

[ s L= 14
B {AANINITLIBUINIUNTBIUVNINIZTUAUIAITAUIANANY (TQF)

9 9

¥

1. annsaldnumaluladieduaudeya Taszivoya wagtdllauaranIsauAy

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 liluluaunaansnisiseuiauiiananisvasmangasluusasau

HAANSNISITEUINAIANT

vaeangns (ELOs)

NagNSN1TIANTANYN

A5n15Ussiiiueg

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. TRlda g smn15aUTY
938555UN15IF/ Students to
participate research ethic
training

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

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

4. UlAlEnADI919D A
é’w@mm%&ﬁﬁwamu %39
Foyavespuuldlunsih
I8/

Stressing in making references
correctly in research article or
other reports

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

students to follow

1. INAITRIUNITLUITIY
P3ussIunTITeiidaing
UMINYINYULTAIT/ From
proof of participation in
research ethic training

2. Uszdiuannislainasaluau
fida wazlunisaou/

Assessing from honesty in
assignment and examination
3. ATIVABUATNINYITNUS
vosldneagelnada uazAluay
Tndulununanasssy
9395553 warasserussalunis
Y1138/

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

4. PINNITHIUNITATIVADUNT
Anaonluinednuslaglusunsy
M3IADUNITANRBN/ From
passing the plagiarism check
by an appropriate plagiarism
program

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

regulations
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HAANSNIS38UENAIANT

vaangns (ELOs)

NagNSN1TIANTANYN

A5n1s5Ussiiiueg

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 Ungunannig
waznguf A uNEndngu/The
students will be able explain
principles and theories in

theoretical physics.

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

2. NANTIUEATUNANGAT LYY
duuu, collogquium, public
talk/ Seminar, colloquium,
public talk
3.A15ANBIAUAULDY/ Self-
study

4. nslvmUsnwseyana/

personal consultation

1. 75U / Homework

2. MNSNAdaUYe8 / Quiz

3. NSABUNANAIALSEY /
Midterm examination

4. myapuUaisniAseu / Final
examination

5. AnsaaulnLUan / Oral

examination

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

and principles.

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

2. mMsasan1sunteyn: 813158
Aaeulusnedvene 9 uay
enslunisduniun asnnisin
osdnuluuitymausiily
Wand/ Demonstration:
lecturers and invited speakers
demonstrate how to apply
knowledge to solve basic

problems in physics

1. 50U / Homework

2. MINAdaULas / Quiz

3. NMSEDUNANAALSEY /
Midterm examination

4. nsaeulalanalsel / Final
examination

5. Usglliuyiui: Usziliuainnig
vuuuineludusey vieau
#7 / Immediate assessment:
Assess from exercises given to
students during class or

tutorial
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HAANSNIS38UENAIANT

vaangns (ELOs)

NagNSN1TIANTANYN

A5n1s5Ussiiiueg

3. Widaiauauue: e1n5eKaou
Indelauauugsagiseunely
sygIaTINIaN/ Providing
feedback: lecturers provide
feedback to students in a
timely manner

4. apuna: 915ERAeURlANE
Yeymn wezlviidnofusiesiuiu
W38019158KaeuaAUTIM T
Udn/ Enquiry: lecturers
compose problems for
students to discuss in group
or with lecturers

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

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

8. Hrlusfanssuasunisaoy ¥
JumuiAanssuasuanany
U55818 19U N158ANS N3
wugihn1svinlang n1siaae
A5t MseRUseLionEsy
M3aNY - MU NswanAen/
Tutorial classes, which are
classes given to reinforce and
complement lectures for

example digesting materials

6. MsaauUInan / Oral
examination

7. MSULEUDIINUAILAT
\Weu / Written Report

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

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

discussion




e

HAANSNIS38UENAIANT

vaangns (ELOs)

NagNSN1TIANTANYN

A5n1s5Ussiiiueg

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

exchanging knowledge.

ELO4 @31303tAT 1z AU Qi
seaunanluidndvgu/

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

theoretical physics.

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

2. msandansunleyn: 913158
Aaeulusnedueing 9 uay
enslun1sduniun a15nns
Anszntdgmiluidndlagld
NANNIT WAZIDNITAN 9 U1
Usgnauniuagamuzan/
Demonstration: lecturers and
invited speakers demonstrate
solving problems by
combining appropriate
principles and methods

3. MshiUBlaUOLUY: 819158
reoulidelaualuzmori ey
melusvesnafivanzay/
Providing feedback: lecturers
provide feedback to students
in a timely manner

4. NNABUNY azn1saAUe:
o1sdiaeuddlandtlam uay

TvfanaAusieTumnauns

1. M5UAU / Homework

2. MIAaaueas / Quiz

3. NTABUNANAAYU /
Midterm examination

4. nMsapuUanenIAEYU / Final
examination

5. N5UTZAIUNUN: Useldiuann
nsvhuuuilndeluduidou wie
AR / Immediate
assessment: Assess from
exercises given to students
during class or tutorial

6. NsaaulnLuan / Oral
examination

7. MSUNEUDIINUAILAT
\Weu / Written Report

8. NMSUNAUDIIIUAILAT
U55918 / Oral Presentation
9. NsUTEHUANNNNTRAUTE
naulutiugou/ Assess from

group discussion
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HAANSNIS38UENAIANT

vaangns (ELOs)

NagNSN1TIANTANYN

A5n1s5Ussiiiueg

widgsiuiu e 919158
AauaiuTeTiNiuiidn vse
919138 AeunuAaselileg
MNMTIATEivesian ezl
TaAnnsEninINITIATITIVS
Nandleeslng 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 Ly
duuu, collogquium, public
talk/ Seminar, colloquium,
public talk

6. NIANWIIYAULDY/
Self-study

7.n5MAUI AW
8YARA/personal
consultation

8. TrlusRanssuasunisaends
Hupuiififenssuaiuaneiu
U581 WU N158EANUS N3
wuzinsvinlang nisiaag
M5ty nMsedUTelonasy
M3 - AU NskanUdeL/
Tutorial classes, which are

classes given to reinforce and
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HAANSNIS38UENAIANT

vaangns (ELOs)

NagNSN1TIANTANYN

A5n1s5Ussiiiueg

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 @31350fndu wagiansal
nafldiannsinsziiand
M6 8]sT98N/The students will
be able to justify and
criticize results obtained

from deep analysis in

theoretical physics.

1. N13UT5818: 81A58KADU
usseneriomuasseivy
Lecturing: lecturers teach
course materials

2. mMsasan1sunteyn: 812158
Heoulusgiveing 9 uay
WNTUNTEUNUT @13nnIs
Fsaluatildannnsinsei/
Demonstration: lecturers and
invited speakers demonstrate
how to justify results from
analysis

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

4. NNFABUNY azaAUIe:
o1anseaousalang g
ADINITIATIZY UTONANIT

a L3 Yaa a
AAT1EHt waglitdaneiusiy

1. 15U / Homework

2. MNSNAdaUYe8 / Quiz

3. NMSEDUNANAAEEY /
Midterm examination

4. myapuUaisniAseu / Final
examination

5. MIUTEEUAUT: Uszidiuan
msvuwuuinvinluduSou 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. NMFUsZLIUANNNITRAUT Y
nauludtudou/ Assess from

group discussion
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HAANSNIS38UENAIANT

vaangns (ELOs)

NagNSN1TIANTANYN

A5n1s5Ussiiiueg

Haymwiuiiesnau uay
11500 viT0 01TER AR
aAuTeTINAULEn se
919138 AeunuAmaselileg
NNTAAFY LarITalVq
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. AnduunauIdeluda
AN/ Critical evaluation on
literature

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

7. MIANWINIAULDY/
Self-study

8.nslAUINY
8YARA/personal
consultation

9. Fluafanssuasunsaouds
Hupuiififenssuasuaneiu
U55818 LU N1588ANNS N3
wuzinsvinlang nasiaag

A15UU MSBAUTELaNLESY
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HAANSNIS38UENAIANT

vaangns (ELOs)

NagNSN1TIANTANYN

A5n1s5Ussiiiueg

115074 - AU Nswanildew/
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.

FLO6 anunsanannasuively
a1 wdndnguf/ The
students will be able to
produce original research in
the field of theoretical

physics.

1. Tridnyaidennals
AUEIYBI81A IR
netnus/ Supervised
research

2. NMSANYINILAULDY/
Self-study

3. 11591899NNTUILAUD T8
F8N15UTE8/ Mock Oral
Presentation

4. N53180IMTUNEUBLATIINN
INeInus/ Mock Research
Proposal Defense

5. M331aInsaeuteiy
Ineinus/ Mock Thesis
Defense

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

public talk

1. AISNUNIUITTUATIN/
Literature review

2. TUINIINNSANYINEAULDY
WU NSURANENIEHITD NS
Jufinamzusenudrfy s
TufinswaziBunvioiun 1a/
Self-study log, diary, journal,
etc.

3. NMSULEAUDIILNUAILAT
\Weu / Written Report

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

Thesis Defense
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HAANSNIS38UENAIANT

vaangns (ELOs)

NagNSN1TIANTANYN

A5n1s5Ussiiiueg

ELO7 @nsavinau
imﬁugﬁuﬁhe students will
be able to work in

collaboration with others.

1. MseAUTI8NaY/ Group
discussion

2. mslvdanvinaideniela
AMuLztr899191567US N/
Supervised research

3. MsdnRanssuLERImangn s
whlyiiAn Ty fausugdu,
Extracurricular activities which
emphasis on interpersonal

skills

1. Usgtlluannwginssy wagnis
uanseonvesldnlunsenUsy
A 138AINTIUNGN/ Assess
from behavior in group
discussion or group activity

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

thesis supervisor

ELO8 anunsaldaumalulad
Wieduduteya Siaszideya
HAZUNAUDNANITAUAY LaZKA
mMynTideyafiieatei
U398/ The students will be
able to use technology for
information acquisition, data
analysis and presentation

related to research.

1. NMSUTTEY: FOUNITAUAU
s1udeyaiidfay/ Lecturing:
teach how to search in
important database for
research papers

2. M3dnassanIunisad: Tuildn
Hnnsdnansnsdsnuideluds
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 - Tiddernly
TUsunsy LaTex Tunisvin
518974 NMFUNAUD WAz

Inelinus/ Encouragement:

1. MSUNEUDIIIIUAIBNNT
\Weu / Written Report

2. MSUNAUDIIBIUAILAT
U35919 / Oral Presentation

3. msthufisidanuientunis
Inszilagldmouiiines

4. MsiasangUauineidnug
mmgﬂLLUUﬁwﬁmmé’amimi
AU

5. ULANTI89Y

6. sUwuvalan
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HAANSNIS38UENAIANT

vaangns (ELOs)

NagNSN1TIANTANYN

A5n1s5Ussiiiueg

Encourage students to use
LaTeX to write reports,

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

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 MAIYANTANYITEAUVUNAFANYT W.A. 2559 Iagauu

WL (N1ANLIN)

2. nﬁzmumsmuaaummsgﬂuwaﬁquémaaﬁam
2.1 nMsnIudaUINAIFIURansiieuivuziaadslidnsanisine

2.1.1 WAIRIAIENTIUNIILAB Weviudey Usvanansaeusneien wunsdeu
1631 Nuftteumng (Assicnment) Foaeudiiinisnsislinruuundivesarseiv SRR
$n uarUszilunansiSoudvesiianetnaavidon asuiu auysal teliiuleingaeu vefiuilaveu
518"3611'1156?’1Lﬁm'm%umiaaumiﬂizLﬁumammﬂﬁzLﬁummgmmamiﬁauimaﬁwaisuwﬁ?uﬁgﬂ
muualilu ume. 2 uag Course Learning Plan 9819unass

2.1.2  ANENTIUMIMIUEDUY vITgnuaTUnanisniuaevddlienasdiaey uay

UsesmumangasiiieldusznaunmsuSulssvuiunmsiseumsasusedn wavdsuusmangnseald

£%
a

2.1.3 Wiedugausiazn1ansfine nssun1sninaeudalsenaulumesesidiuienis

v a

eIy ware1ansdlSuiinveundnans Wuddndunsmudeusgiies 25% vae5183917 0
doulunian1s@neyl laeia13a191n Course Learning Plan, Course Report, N30, 980U, Ha
nsUszilunednleeddn sadamsdunivalennsdyaeu wavddnneatunisanidunisiseunts
aoulusieivn wonvnilunisdunivaliidnazdnisnageudigitarunsanauainiudu 9 tAeadu
& A a a & Y A oA vy Yy v 9 Y & o v &
WemiSeululumedviduls vseld Wenssummuasuladeyatnsiuasuiuudinintoyainaiil
U eUszidugneeugauds warlidoaueuuziialionnsdyaouiauinisnisuaouly
st waylvianlawssunieunnntudwmsuseivluniaissunsly
2.2 NMINIUABUINATFIUNANSITEUIUAR N TRnd 1TamsFnw

221  dseamznisalldnuvestadn suiseuaniuresiudiaiiidendnans
N5IN1sseuNsaeu lnguseduandadinusazsunaunsanuiluniuvesssesiallun1smaui
AMILAUEEAYS AmaRnse Anudulavestadinlun1susenaunsnueITn

222 @vnanuiselavesldiudn luwdvesnnunion warau3nnNa1vIn
A a & « A o ) a a 1% Y} = v a PN
Mo Sunavaus Nimualunangasiieidesiunisysenauednvesddin saunalalonia

ThawetefniulunisusulsmangnsTins



85

3. INQGINISENTANITANINNAGNGAT

naeinsdnsanisfinwanundngasinaeinisdnianisinwnudetuaminedy
WSAITIRIE MsAnwszRuTafindnu we. 2559 waz (uiludfisdiu) atufl 3 wa. 2561
99 27 NSNINIENUS

(7) NMSERUINYILNUSLALNNTIIUNANITEBU

msaouinerinusuinaenduszuulalvidauladiilsle Wedaniunis

goUININuslagn15aaUUNNLUA AT ANEATIUNSARUINYITNUS LA BIT18UNANITADURD
Undininedunielu o dUan naeiugeuIng1dnus
4o 28 nmaua%atﬁasuaagﬁaﬂ%zgzm

Tunamsnunaayinediianazaundngnsnisdnw dandesdulumenuiimainog
dSan1sanumsouninendy Tnsanuiureuresenasefivineniely 4 e Tuansulanie

=
NNIFANEN

i 1 A

fanilasunisiauedeiiovesyi@lvlasuiyyn asdosinieulusiieg Ferelud
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AMAKUIN N
M19UssUEUlASETanangAsUSuUTe WA, 2561

AunangnsuTuUse w.e. 2566



1. asTeuiisulaseaieanangnsusuuse 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 Lieunin/ 12 12 12
Thesis not less than
3. se3vrusAulituniaeie/ Non-credit - 4 4
course
UUNUILANTIU (AReANENEAT)/ 36 40 36

Total number of credits
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AAKUIN ¥
m51UIguiguseIvmangasuIul e w.A. 2561

AUnaNgAsUTUUT w.A. 2566 Wiaunea1sen1sUTuUse
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2.1 MTaTguiiguTeIvmangnsuTuuse wa. 2561 uaznangnsuiuuse w.A. 2566 wiauva

d138n1sUsuUe
#152019
nangnIusuuye w.a. 2561 nangnIusuuye w.A. 2566 UFuuse
1. Jy1U9AU AU 24 wdBhn 1. 3y1U9AU 71U 16 wdIwAA
897501  nszunAtyedamansdmsuidnd  3(3-0-6) Unse39
Mathematical Methods of Physics
897504  AUNITOUNUS UAEIEUUNATR 3(3-0-6) Unse3n
Differential Equations and
Dynamical Systems
897501  lassasalsndinenansdmiutin 2(2-0-4) Wasedvilndlag
Wandngug Tdunsdiuves
Mathematical Structure for ifomes 897501
Theoretical Physicists (i) uaz 897504
897502  Vinwyneamamansdmiuiniidnd  2(2-0-4) (i)
ngud
Mathematics Skills for
Theoretical Physicists
897511  guuwaransauna warmawdsuly  3(3-0-6) Unasnedn
A
Equilibrium Thermodynamics and
Phase Transitions
897513  namanildatifauna uasnquaat  3(3-0-6) Yns1e3mn
Equilibrium Statistical Mechanics
and Kinetic Theory
897511  auvWarans waznamansieada  3(3-0-6) Waseduln lay
Thermodynamics and Statistical HUWINTIN
Mechanics 897511 (1fy) way
897513 (1fu) uay
U%’wgqﬁam
897521 MU uaznamansvotlua 3(3-0-6) Ynsre3n
Waves and Fluid Dynamics
897561  war@nsAanadn 3(3-0-6) | 897561  warn@nsAaNAdn 3(3-0-6) Usudesung
Classical Dynamics Classical Dynamics T1873%
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£§132N19
nangasusuuge w.A. 2561 nangnsusuuye w.A. 2566 UFuuse
897562  warmanslninaiadn 3(3-0-6) 897562  warnanslnipanadn uazduins  3(3-0-6) U$uie uay
Classical Electrodynamics DINHLAY U%’Uﬂqm‘iam g
Classical Electrodynamics and DRIVARCRINOR
Special Relativity 897562 (1Ay) wae
897551 (1) 11
Usenaunns
USulse
897564  narnanimausiuwuulddusiveniw 3(3-0-6) | 897520  naransmisuduwuuldduivenn  3(3-0-6) Wasuswasein
Non-Relativistic Quantum Non-Relativistic Quantum uwazUsuresue
Mechanics Mechanics 8%
2. Avden waulddesnda 4 wiaeia 2. Avden nuaulddesnda 8 naeia
897503  #endunIu wagn1sHENIEaNY 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 el LaTITUY 2(2-0-4) Uns1edn
Signals and Systems
897533  nquilaseiedudewdesiu 2(2-0-4) QAR
Introduction to Complex Network
Theory
897551  AUWNSAWALAY 2(2-0-4) Uagna3
Special Relativity
897563  wquiauIumaIadn 2(2-0-4) Uns1ein
Classical Field Theory
897504  MufniU NQuina wazkuudnaes  3(3-0-6) Wasedvln
1INTFI
Group Theory, Gauge Theories,
and Standard Model
897505  STUUNAIR 2(2-0-4) WasreAwlml
Dynamical Systems
897506  WideRiAunai@ndBendarans  3(3-0-6) WasreAwlual
Special Topics in Mathematical
Physics
897565  NAFN@N3AIBUANLUUENVIGN I 2(2-0-4) 897521  NAMARSAIDUANLUUANANGAMN 3(3-0-6) Wasusasedn
Relativistic Quantum Mechanics Relativistic Quantum Mechanics wazUsudnuu

MUEAR
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§138N13

nangasusuuge w.A. 2561 nangnsusuuye w.A. 2566 UFuuse

897566  nafansAIBUAY LazUSHusSang 2(2-0-4) 897522  nafanimIpuiu LazUsnusaain  2(2-0-4) wWasusHasedn
Quantum Mechanics and Path Quantum Mechanics and Path

Integrals Integrals

897571  InINAIMUTUAY 2(2-0-4) Uasnedvn

Introduction to Cosmology

897523  narnansAauduLuuldduimeam  2(2-0-4) Wasredule

%
o

Tuge
Advanced Non-Relativistic

Quantum Mechanics

897524  @TAUVAITIAIBUANINEFERS 2(2-0-4) WagreAwlval
uazaluladitugiu
Introduction to Quantum
Information Science and

Technology

897525  @NSAUNALGIIAIDUAN 3(3-0-6) Wasnedunlul

Quantum Information

897526  NISAMUNTIAIOURY 3(3-0-6) Wasnedunlul

Quantum Computation

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

Hardware

897528  ndafiAunsanTaumAdInIoudy  3(3-0-6) Wasreule
Special Topics in Quantum

Information

897529  hiefiAumsidndosney uastiru  3(3-0-6) Wasnedunlul
Fans B Ry
Special Topics in Atomic Physics

and Quantum Optics

897551  danimsawilududy 3(3-0-6) Wasrev e

Introduction to General Relativity

897552 vauATumu 3(3-0-6) Wasgiuln

Introduction to Black Holes

897553  u{]AUL TN IUULVEIEAIY 3(3-0-6) Wasnedn i
Ui
Introduction to Modified Gravity

Theories

897554 vhteniAynmguianulduad 2(2-0-4) Wasnedu i

Special Topics in Gravity Theories
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#132013
nangasusuuge w.A. 2561 nangnsusuuye w.A. 2566 UFuuse
897563  MNufaunuAIucL 3(3-0-6) Wangiuln
Quantum Field Theory
897564  vnuijanivdusu 3(3-0-6) Wangiuln
Introduction to String Theory
897565  WANWAYAUDINTINTLIITUAY 2(2-0-4) Wasgdulng
Introduction to Scattering
Amplitude
897566  NaRARILIVIAMIA 3(3-0-6) Wasedvnlml
Geometric Mechanics
897567  whdeiiAun1ailandndsanug 3(3-0-6) Wanegiulnl
Special Topics in High Energy
Physics
897571  4nI1aInen 1 3(3-0-6) WasreAwlal
Cosmology 1
897572  dnT@INYI 2 3(3-0-6) Wasredunlml
Cosmology 2
897573  hdefiAmenadnInaivng) 3(3-0-6) Wasredunlml
Special Topics in Cosmology
897581  Aneenansdeyadmiuiniland 3(2-2-5) Wasgdglng
Data Science for Physicists
897582  msmAMANeandudy 2(2-0-4) Wasedvln
Introduction to Optimization
897583  mslFpuveaeied uazmisussend  3(2-2-5) Wasgiuln
nsmANLINE e
Machine Learning and Applied
Optimization
897584  WtefilAwnai@ndidnaun 3(3-0-6) Wasredunluml
Special Topics in Computational
Physics
3. nendwus 1w 12 wiieina 3. Anendwus 9w 12 wiaein
897591  Anendwus 1 KU A WUU A 2 6 Mein Uagne3
Thesis 1, type A2
897592  AnNTIWuS 2 WHU N WUU N 2 6 N Uns1edn
Thesis 2, type A2
897591  ANeInuS 1 UNu N WUU N 2 3whedn | Wasednlnd
Thesis 1, type A2
897592  ANENTIWUS 2 WNU N WUU N 2 3whedn | Uasegduivd

Thesis 2, type A2
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£§132N19
nangasusuuge w.A. 2561 nangnsusuuye w.A. 2566 UFuuse
897593  ANENTIWUS 3 WWU A WUU N 2 6 wihedn | Wasedulnd
Thesis 3, type A2
4. sre3vUsAuldtduniigin 4 wiidoein 4. sneAvnUsaulitumineiin 4 wioeia
897500  seilaudTAdemeinendmans 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 maUsguiiguAasuneevmEaNgnTuTuUUTe w.A. 2561 uasnangnsusuuge w.e.

w¥ouneaszn1sUTulse

111

2566

nangnsuuuge w.A. 2561

nangnsuuuge w.A. 2566

13813

UFuuge

1. Jy1U9AU

1. F1U9AU

'3

897501  As¥UNITMAGaAEnsEmSUNENd  3(3-0-6)

Mathematical Methods of Physics

aun wazUsilnnmes Usgiiduueslusin Usgil
gauus nsuwlaaiBies Aunmaniilaidu lledanuileidu
Handuvesinuiuddeu aeursduinia ngulidaavedad
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 UaLIEUUNGIN 3(3-0-6)

Differential Equations and

Dynamical Systems

aun1sseuusanny aunsdioyiustey
U3iigniavesseuunaln aunisdase NMsiATIeidanmnm
se eflesnnesanEe nuiinilwadaudnans ssuuiid
ANBAIU N1FUTLENATBINTIAATIZATINATH

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

U183

897501  lasvasadsndladnansdiusu 2(2-0-8)

Uniandveug

Mathematics Structure for

Theoretical Physicists

dnwaizvhluveslasiaiadendnmaniUigisa
Udn uuillnad muwesuuuuilvlad 83U 1sv1Adindum
aniin nguiauandu

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

on manifolds; Lie group; Symplectic geometry;

Probability theory

Wasredanl
Tnglduneadu

veuifomues

897501 (1hw)

e 897504

((t20)




112

§135N13
wangansusuUse w.A. 2561 wangnsusuUse w.A. 2566 -
! ! e J Usulgs
897502  VINWYNNAMIRFIERIENSULN 2(2-0-4) Wasreig vl
Wandngud) Tngldunsdiu
Mathematical Skills for mauﬁamﬂuaﬂ

Theoretical Physicists

dynsaliviaunisidseyiusandy uazeey fledu
vy nsudasies maudasaane 1uwuddeu Aoy
Buiinda nousdnie nqufrdfyredad uarn1sm
Ususmdnan 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

(1hi)

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

A

Equilibrium Thermodynamics and

Phase Transitions

gaumdl wazngdediquivesgaumamans a1z
UAZNITUIUNNT AUMTANY UAdgANAR UALAATIY E1TNIT
wnuAn msmeloundsny ndsnumelu wasngiefivilwes
gammamans Yndnsaslud toulnst uasngiefiaesveson
namans Andiaanmmanmans lassadavesaumnamans
nswAsuigniadusiunils uasdusuaes ngdefiauvesan
wnarans seuuiln nasansideads wasnsmaunisnnig

3

Heriduandniug latideingd anuduana, ndanuesiu

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

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

U183
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nangnsuTuuse w.a. 2561

nangnsuTuuTe w.A. 2566

#1389

UFuusge

energy and phase transition, Ising model, mean field

theory, Landau theory, Ginzburg-Landau theory

897513 naransiivadifauna wasnguieaud  3(3-0-6)
Equilibrium Statistical Mechanics
and Kinetic Theory
anudeulossginnacmaniieada uaznamans
Aaadn Usgiiignia seswenila uasilandunisuanuas ssuu
Tanifen AnusuIwuLeIn1Iy pawweulaluualyda
UfnssmiAuud szuuiidudadenufeutuundsinifuami

o

Sou flaidunusdiu sewaudawuutd dnaluaduiul
opwoulanuuteygilvg edftundnad-luaduiul admmes
fi-Ausn admlua-lotdla nsun¥sdvesings mawdsuty
np Anuduengiu nsidauuns WsTwesousu v
auniade flaiduanduiug dentdsingd eaduana uas
M3U3uINAs Usingnisalvuds matls msnseiiten wagnns
\AeuTiLuLUI1IY

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  QumMmaans Wavnamansig 3(3-0-6)

Al
Thermodynamics and Statistical

Mechanics

a s

= = a a
Uy, nuiunveddsiad, seuueasingn,

]

YUVNAAANTLUUANAR, AILUTANTULNINQUINAAERS, DD

veudauuulyad, seweudauvuyadydd, saweuda

3

wuuaneyelF, Meateudugauad, nsuHIEvasingen,

q

a

[23 fa 1 3 3 a

finalesd, aansadvuuy Tue-levala, nouauuade wae
Usnn1sadings, Luuinaesdds, nguimslasuinniaves
UALAN, NBHUNANNRUTUTINTIATT, Uavngledaesnes

QauVNAAANS

Wasredunluml
Tngwwan
1839
897511 (vAw)
way 897513
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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 uwaznarmansvosiva 3(3-0-6)

Waves and Fluid Dynamics

msdudena wazadudang Wuaund nsdunels
use Msduies msundsniagaiu fundaningauty msdu
?JE]\‘ii%UU(ﬂI@LﬁEN ﬂ’ﬁﬂ%ﬁ’@u LAZASHALNA mim?iauﬁ‘uam?iu
HINYT LLASHIUYIN NANIENUVDIVBULUR LLaSﬂngﬁ 19
unsnaen Aduvaneid nslsduuuuisdd mansuids ng
Y09ELUAS aNNSIWTALUA TAUUN BanNN1SUBIg0INUd N3
Beauuwuulstilewed tnsade demwewesiva @unislva
wqwﬁumaﬂma%ﬂﬁ mslwauuudng veudu veslwanuuese
wes aunisanudeiies aunseesaes ns skt
mslvanuuasia nmslranuusadls @neswndlunisliua
LL‘U“UﬁIﬂET ﬂ’l’\lﬁﬂﬁﬁ mmLﬂ%’:amLﬁ@ﬂuﬁu@ﬂmmmuﬁﬁu AU
wiiadeUBunng 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

U183
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897561  wafamsmaladn 3(3-0-6) 897561  wafansmanaan 3(3-0-6) YSumeduny
Classical Dynamics Classical Dynamics T1873%

wdnvenarmansuuuiaf aun1snsedeuiives
an5 ndNveINsUUsAY Msiedeuiiauiass taumanives
iquL*ﬁdLﬂgd AUNITANANYUZLANIZUDINITUNTE ANNTITNNT
waeuiveuadiafu nisulauuudydR MU UNUDINIT
ausny fedduneniin 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

nanmsnaansuuuiafu nann1sadesuus
aunsnmsiadeudivesaina ndnveanisulsiy saumans
maﬁmqﬁdm%q AUNTTATANYAZIANIZVDINITHNII ANNTT
nsnAeufivesueiiafy n1sulasuutydf daidunosuin
nufuniglad nguueiaduailad namansvesssuy
soifles noufuniuees

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  waransliinaanadn 3(3-0-6)

Classical Electrodynamics

Inlfhadaluguuuutugs Jayanveuisluliia
a =1 =1 & U =) v a
ate vuunveniu iladtureniu nsnszanesiafina Tui
adeluladiinvdn uwiwdnadsluguuuuduge Jymeeuin
Tuwiwidnaden aunsveawundgg nsulawna adu
wimdnlnilusnans wazReulvAveualnanlswdu e

e a i I3

AAL uazlngs nsuiSsdugimdnluih 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 wazduivne  3(3-0-6)

ANALAY

Classical Electrodynamics and

Special Relativity

Iihedin Jywaweuwalulvinadis Heiduves
n3u nsnszaedadinalulvihadn wimanadn nguijunm
woeAs uaznseusnYNdsu-luudl aun1swngLIad
MMTUUANNT STUUNSUNSIE wazn1suiSadiailnans dusivs
Ay MsuUasaelsudvesaunuuimanindy msUald
wuulawaSeuivemguiudmvanli nsdyadRuuuainsiu
Weu uazualalniouresaunsuundiing uagngueinsiae
i5ud AuAsil wazngmsensny

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
Tagtunsdiu
U 897562
(GH
897551 (vAw)
WUsEnaung

USuuge
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897564  narnansmausuwuuliduinsnm 3(3-0-6) 897520  NAAERSAIDURNLUY 3(3-0-6) Wb
Non-Relativistic Quantum laidinsnn 187397 way
Mechanics Non-Relativistic Quantum UuAesuey
Mechanics 183
n1sidendmiunisin U3giduueslusen aunsvisefes, dynsaldusn, Usgisaidse,
siunisigesiiiiey JgymAleinuy Uinligadse nquiredin | dansevinisiwai-uenased, danadvesnamaninioudy,
wes n1sulad uazadnaunns vanaulidutueu nssey msdudeeniuedind, sruudessedu, auanes uaznisulas,
FUNU AR LaYnITAaNEfIYD95YUUAEURY anAT Tnudnday uaraly, n15yualy, ezmeulalasiau, noud
vosuadialmideou luwududa alu drdudeenfueind | masumu
aznoulalasiay WeddunIu n1sUsRUsAINIE 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 wazn1sUHnTZNY 2(2-0-4) | 897503  dlsAdun3u LaznsuHnIzane 3(3-0-6) USuduau
Green’s Functions and Propagation Green’s Functions and YAVe R

flerituRusninanm fefduniudmdutlymeanBudu
uaza msulgymAveuian auniseyiustosfuusiaa uay
oame aunsthdvedlulnidnd Jywidasiea Jgwfianud
AUNTNNIUNS NalasEIsuednet ity MuHnTzaY Lay

Y

flefduniu aunsalsAaed aunsrduuvasiniba nisusied
fndidennsalinlivesn ansvesanes aunmsiedulaan uaznns
ey miLLUmﬂ%Lﬂ%aﬂamﬁﬂ?ﬁ'u wuUUIaBIgoBLNUE
LAYTAILATDINTRY UL

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

HenduRusnmant Heandundudmsutgmean
Budu uardmiuilgmneveulun aunseyiusdesiauys
a1 wazednia aunisthdgeslinidnd Jaymasina Jeym
Tauud aun13N1sUNS Kalasansuatineg13ig Mun
nsEa1e wailenduniu aunsalshses ammsm?i'u
uwraai il Msun$ad dndidennsalilivesn ansvesaiues
aumstedaleait uaznadnuy nsulasEiesvesaunis
AAU WUUS19DIT08INUA LaniNSALATDINTAEUL

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

AT UYL TRTAEnELEY N1sUsTINM
Alutng nMsmudusvesitandu nsussliuafleidu 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

Uns1839

897523  danl Lazszuu 2(2-0-4)

Signals and Systems

umhdyana kagseuu ssuunanldwlsiudadu
i%UUL’Ja’WiE)L‘IjEN Immummﬁ nsuUasanvuana mﬁmswﬁ
s2UUET nandeslun dgnaliiseios uasn1sulasd szuu
Fuanalliseios meviiileiiuiily nsnevauesduiad wax
ﬂauiaq%u ﬂauIQaU%LUﬂJ?JJL’JaWLLUUIﬂGiEJL‘fjaﬂ ﬂausz‘ﬁ'uma&nm
wuusewie miﬁﬂﬁﬂ@uhq%"u AOAYDAN WazALETES N3
N304 msma@l,a‘ij"'u MIuguURs MTAnsesiiSesvesdnynyn
deviies wazhisaifios 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
UsriRvemgudnswluiidnd dpuiven nsiu
uazav1du Wun vou JULUUILAINS viaveans il vlaves

a3 ¥invedid lasseaisdiviin wuudiaeininguiens
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1nd-15ud Tasstnelanluidn wuusaesinnd-alasunnd
lasenganasas (ngias) audAdeaunaiuvedasaing
Fudeu nsvunitedameiaiuiu Manddadnvesdasee
Tnlnlafvaslasetng indosilonsadia waznsduan yusiad
wuuliiaunavedlasaefifidaiiuln anuamu mseuny uas
M9 Navesnslaundy

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  duimsnniiLAY 2(2-0-4)

Special Relativity

nnwedd mIwaseaidund madeuleadsanvg
NI wazANuATUTuTaUuv Ui FURINS A MTILAY U
nyUaeisund wamanslunguiduivsnmiiiey lawadeudues
aumsufindiiad Aesuieiuswelsundilunannduinsam
fivrwldodidls Herduvesnsu watasveawarmanslviin way
Msvuindanugs 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

U183

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

paEdn MsudsAwimantnih suwuudgmnisnszids au

1y

anas Naufuneenifa BuniSeun warduinsa ey
sUnuulanSswivesnamanslni ngudaunuuuuainiis

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, gauge symmetries, Noether’s theorem, general
covariance, Lagrangian for gravitational field
897504  vnufniU NOuing uay 3(3-0-6) Wasedwln
wuudNAeBNATgIU
Group Theory, Gauge Theories,
and Standard Model
nguingy loleuasidy waslalunesidy ngu]
funy autRginin autinisanguld njUa uazfivaded
wuiiBadnlmdudea funuwuuiendes ngU SOG3) uag
SU(2) ngu SU(3) 570 waztimiin ununweslaii dudiu
Tuatdmiungu SUN) ngudaenais dunuluvainans
nned uar auluef nquiine wasaumasiawei 1y
dunmsLUUAtues nalndnd KUUTIRBATTIY wazded
uonmile
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(2-0-6) Wasneda il

Dynamical Systems

YIniipmavesssuunaln aunsdass ms
AATMTIAUNIN AT LATETNINVDIYARTI NuinTl
Tladfudnats Madsgyndvesnslinseiidamain

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  hdefAunsiandidendiamans  3(3-0-6)
Special Topics in Mathematical
Physics
nsfnweghadudulusdediaulama
Wandsndinaans
Intensive study of interested topics in

Mathematical Physics

Wasreig vl

897565  NaMERSAIBUALLUUSURNGAN 2(2-0-4)

Relativistic Quantum Mechanics

897521  NAMEARSAIBUANLUUENSIMEAW  3(3-0-6)

Relativistic Quantum Mechanics

Wasusia

1891 Uay

NUMILNAARSAEURN @unislaat-nasneau nuUnamanineuiy aunslaat-nasnou Usuduau
A0UzdUNINTEN LLa%Léﬂ;E]UDL‘U YOULUNYDIBTUINTN NIV anuzdunINTe LLﬁ%ﬁlﬂu‘l‘U JaulnveseIulniin N3 ngin
BUNA ABYNUSANARATIN MguuneeUfinea N15nseidwes | AsI9TUBRNIA AEURLENIARAYIN Nufunseufnea N3
Aaoud NMsundamlunguinsnssidadailiidula aunsd nszidves gaeny msuidymlunguinisnszidads
usn Msudasaalsund lawaseudys uasmvyueinia alu | feidulda aunshiusn nsudasaeisund lawaSeudys uay
oA LayMILUaUnIAUsE uazian aunsvly ve AsvyueINTA atuy 8555 wAENSWURNIAYTEY wazal
AUNTALIN BLAARLIN NMIUUaANNeTAENG MInsdl aun1lU YesAUNITALIN BYAARLSA NSWUaAILINY
\1902mA uaziReadueynin deiland manafidenania 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  naFnansmieudl wasUINuseudn  2(2:0-4) | 897522  naenansateudu wasUInusan  2(2-0-4) Wasusa

Quantum Mechanics and Path 3 1873

Integrals

A3e1manadn uenUagnmeudil HaTIMVAAd
Uiudindideu aunnsalshaned mete ssdusznaumsivdeu
fing 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 nazIiiAd
Usiusimdidou aunsalsiaaes n3in esduszneuns
Wasudy msUszendnisUiiusaAd

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 .

LEAANANEANAGINANSAILA NUFIUAIIUG
P v v o o - & '
Wenfuduimsaniall aun1snseunul wagaunnsAINMLS
SUIAARVEXBNAN NYTBITULTA WITWNBSBNITHUNANTN
FaEiuvemasnu uazaasluennn n1sdananisainiednsna
e Sedreainlulasianiunas msdaaseiiunda Aped
dnsa mswles nsfeuduBnasmaanisiloss uming
wasnudla waganultuai@ega

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  naransAiauduLuUllduing 2(2-0-4)

mw*?]”uQﬂ

Advanced Non-Relativistic

Quantum Mechanics

AdsAuneu : 897521 namansmeusuluulyl
U501 Non-Relativistic Quantum Mechanics

FBnsuszan, wqwﬁmssumuﬁlﬁﬁuﬁunm
LLazﬁ%uﬁULam, avanmslaiseiiias, Vg iN1INTEII
WPBURY, ayNIAMilaY, moulnaiundaiians

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

particles; second quantization.

Wasreivlv

897524  @sEUWMASIAIBURIINeAEns  2(2-0-4)
warwealuladdudy
Introduction to Quantum
Information Science and
Technology
YDULYAVDIANTAULNALTIAIBUAN A1TR NS
ST IAIBUAL LBULNLAAIUA A1SAIUITIAIURY

danassudanuiuilewiu uarn1suseend dnseinns -
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AU SEUUUABAIBURN wazN1gada1Tus 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  @TAUWALTNAIDUAL 3(3-0-6)
Quantum Information
Fanseyhnseamunuy, nsiashly,

WUUTIADINTIATBUAL, LDULNBARIUA kazn1sUTTEaNd,

9auN13 CHSH, Yasdyqaimauay, 1aedygiunlausiy

dmsuniledndn, svegmassinaamuzmeudy, nquideya:
audunuvegn, nguunnisdhsfaunadeyaves
wYUUeY, NHuuNMansiatedyaa waruNNgY, 1Y

InsUlseudy, Usildes wuueens, nsludadeyavesysin

N8BS, AINVDIYRIFY Y IUAIBUAY, %agaﬁl,%ﬁﬁﬂiﬁ WAz

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;
guantum entropies; typical subspaces; Schumacher’s

compression; capacity of a quantum channel; accessible

information and Holevo bound

Wasreiglvl

897526  ASAMUNTIAIDUGN 3(3-0-6)
Quantum Computation
wUUIIRRNIsAANEERanuNsALIMRuNaUlA,

glivesugaing, danessunsed-vere danetsuluney, N3

wlasiBesianioudiy, dane3sunendusenaureves,
ane35uLESvvealngiI0s, WUUTIABINSANUIMWUUAANEE

o

A LASEIINTINGY, LWUUSIaeIasAaNaaRa, AANEAAIY
fudau P way NP, wuudnaaneasamiauduiuaana BQP, 15
uAALRAANANAEIaUSL, M3 eUS iU
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  g1iauasieneusuiudy 2(2-0-4) Wasedylml
Introduction to Quantum
Hardware
msesueAdnfiindeen ozneu uarloooud
gniin warszuulnineu Tudmgud uaznaaes
Theoretical and experimental descriptions of
super-conducting qubits, trapped atoms and ions, and
photonic system
897528  WdaliAUNINETAUVALY 3(3-0-6) Wasneda
ATDUAY
Special Topics in Quantum
Information
msenwegraduduluideiiaulamansaune
LT9AIDUAY
Intensive study of interested topics in
Quantum Information
897529  idefirwnsiidndoznon uay 3(3-0-6) Wasneda il
AAuman S Tamoudy
Special Topics in Atomic
Physics and Quantum Optics
msenwegraduduluimdediaulamsiand
0TADN 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 NMTIATIERNmes Laginy
wosluduimsnniiey vedlvaauysalluduineniniiemy
winauauya untganulds weilliaduuulds Jdnd way
aaeanawuulAe gunsaunuledalay woadunuuledalmi

gauing umhgSedlduais vauduuugnsedan 3ns1ained
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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  wquedudu 3(3-0-6)
Introduction to Black Holes
msnumudivsn il nawaswuuESY

TR LHUNNATABINTA E‘ULLUUﬂ"ﬂUﬂJaﬂNaLaaaaummmﬂ

Na aNAYYY NYUBINAFERSTaNAT SedgaAn 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

Wasreig vl

897553  ngufenuliudnuuvensnny 3(3-0-6)
Fugiu
Introduction to Modified Gravity
Theories
Fnavvesduinsamnily sulieleumaad
= a & a v A 9 a
e unveadion nqufanuliudiafignuiuiubswan
\ g < v A e 4w
mi@mmlfuul fgn guanulduasignusuUdeume
naeINALUUIRAZINI Nguiaaliunlwuuiing
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

Wasnedunlul

897554  hidefirwmmguianuliugy  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

nouaunauuuaty gulslsuwuuansuiey
uaznafialniflou noufawuanats nsmsulndnguilaau-
nosnau Mgudunsnzeuy phi- ununwlniuu
AMAFRYIN wazvn3ndled nguiauumesiosy nsaleu
Indnguifisn nguidunsiserdmiumesiioou 38113
Handuila n1smeulvduwuuilanduiavesawin n1siues
fialadvemgud] phi-d Mguiing uaznisemeulnd 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)

Wasreig vl

897564 Muijaneiusiy 3(3-0-6)
Introduction to String Theory
ansauuulidivsnim synipgauuudinsan

wonduunan-Inln uaslnagiae aunsnisiadeud uas

Feulvrau manszaneluun nsmeulvduuulauaGeust wag

nseuas n1smaulvduwuuiliiduila nouauuneunsalta

VUi UNTBIINA ANUAsSITUYesEnIUY 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

Wasreivle

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

Quantum Field Theory

Washedulv
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aluuesvesiusn sutlelouuuuatiuies-\eaai
UONNAIAVDIUE-Tad UATNITUENEIUTDNE gnsvasIITA-Ing
1003 mudiESeusuuUsoL-ed Allauuugeu wavain
smBadu aunnmstedn guesueundge Londnuaivenida
auduguesnamansd wasdiumigo gim3Auuuily
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
anudifestuieatuusiinadouiusld wedy

auUs namaniang1ed Usgiilaswuu Suihaduda aunw

NAKMBIAINTINA MunuiunesuveaNn1T0esLae3-a1NTINe

nyUnilsnsiimesdmiutuiaduia nquiuniuemes

naFansgfladu Tuhaduiasi auunnmesoniiasiu

Munuyledumesauniseniadiu nguniensfivesdmiy

Tuiadudasiy nsudasuuutyld lassadsBundnin

nquiunvesieiad nquijundegiad-oisluad Inladaduilldue

falndou mwaenndomaneiii quind Foulvauldgud

Tassaseiunesuains ey anuduiusuuuln
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

Wasreivle
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897567  vhdeilAun e HANANGILE 3(3-0-6)
Special Topics in High Energy
Physics
msenwegradudulumdeiiaulamsiand
NAKTUE
Intensive study of interested topics in High

Energy Physics

Wasreig vl

897571  dn31aInen 1 3(3-0-6)

Cosmology 1

AANNITFINTNAING LSUIANAVBIN1ADINIA
MSVLIBAMITBUONAN LIATATTUNTNTIEINGT N1TiR
igazmﬁuﬁﬂi'ﬂaiwm NENU LLﬁgﬁaﬂﬂuLaﬂﬂW 19
gerefuuUNaTh gaaunasnIn Srondiudu waynsnszide
adsamving msfueneitindvavesingma nisduameiuy
Feou uazgnsduaziauneuluenan 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

Wasredule

897572  AnNFM@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 NITUEN
psdUsznouyBes uasitouluSusuuuudy nquiuneyiny
MIITAreINTTUNMUTENTNaImMe fMuszneumsiiivle
Wadu nsnedvedasasiaonan 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

Wasrev e
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897573  WideRAwndnsnainel 3(3-0-6)
Special Topics in Cosmology
msAnwegadudulumdesiaulana

N5
Intensive study of interested topics in

Cosmology

Wasreig vl

1

897581  Anenmansteyadmiuiniidand  3(2-2-5)

Data Science for Physicists

ADALTINTIUUN LABITIOUNNU NITWANKAE NS
VAEOUNIERR MUIUgEiauthazdy NMsuanuaIRIX
Wzt nseyanuuuuLd MsUssanammsines 1
VIAFRUANLAFIU NMIBATIERENEUNLS N159AT1eMN5
anneY N1SUARNINMTeYa NMTIATzideyaideu 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

Wasredule

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

fuan1sifentsda eadudeudunavesiunendsi

vannviane in3esieviuadiy n1sUszgndldlugnanvnssy ns

DFUILTIMN W VDMV ADWMNANAAERS WATANIINING

wae nMsasdleudtaminglfiniosdedoulusunsuadslmi
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

Wasreivle

897583  msi3puivedes 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 1spovivu weuRmsla fuszanu

Wasreiglud
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AURUILUUEIUNANY ﬂﬁﬁﬂuiﬂuaﬂm?aa N130R0BY NNT
Fuunuszny indessunluauuud msdidesiudetu
lasangUszamiion 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) Wasredunlm
Special Topics in
Computational Physics
msfnwegatudulumdefiaulamaiand
LTIPIUN
Intensive study of interested topics in
Computational Physics
3. Anendwus 3. Anendwus
897591  ANENINUS 1 WNU A WUU N 2 6 NN Uns1edn
Thesis 1, type A2
AnwesAusznouinedinus Wiemeeng
nerfinusluauiniiietes svuedseduland sade
Fnefinug WauenasuanaIRnTIVEaRAeIU
Anendnus (Concept Paper) wazdnyinan1sdunsizionans
wareAseiiendes wasimuedosile warismsiudarh
Tasseineninug Wewiauesennznssuns
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
ANUAINTELRABR1NSETUSAE INeTnus Iavin
enfinusatuauysal warunauidoiiieAiuineunInY

WNATESINISANYA
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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  Anendlwus 1 KU A WUU N 2 3 Bhefn

Thesis 1, type A2

Fnwesausznauinerinug iemedis
eriinudluauiniiisrtes svuadsediuland/de
neninus WauenasuwaninuAnsIvEanieaiu
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

Wasreunteal

897592  ANeIWUS 2 WNU N LUU A 2 3 wihehn
Thesis 2, type A2
@ A A an aw o o '
HauaIedle Lazisnmyidy davilasesng
Ine1inus et lausnanuznTINNg
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 wihehn

Thesis 3, type A2

Wivnurudeya eszideya daviseu
aufmvaueeassiivinuineinus Savii
Inerdmusatuanysal uasuvaiddeiioRiurieunsny
INEUTIELSINSANEN

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

Wasnedunlul

4. sre93vvsaulitdumineia

4. sre3vvsauldtdumineia

o

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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ANRLNE anwar kazidininen1side Yszian ANRLNE ANy dazdiuinen1$Ise Uszian
HAZNTZVIUNTIY NI MUATgINITIdY AawUs wag HAZNTEUIUNITINY NN MUATgINITIdY AIwUs way
auyfgiu maiunuTudeya mylnzideya madeulase | auyfignu maiiusivsandeya mslessideya msdieu
S WAETIBUNTINY N1sUsadiunuidy madwaiveluld 1AS9979 WAEII89UNNTIY MIUTERUNLITY nsthnaide
255810550039 wazwelaItmHduenemeaau U9 a559n1us30uinide waswailaisnsiseemizmaniu
Inemans wazwalulad Inemans 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 MsLEue

uazaAuTeunaITINIIEndvgulludn vz sduuun
MAVINS
Seminar presentation and discussion of

academic publications in theoretical physics

wazeAuTwunAIITINIIMiENdngulludnvauzvesduy
UIMFIVING
Seminar presentation and discussion of

academic publications in theoretical physics
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2.4 ANUFNTUSTENIHAANSNTS Y USIAIANTINeImMANgAs (ELOs) fUiNnIgIuNanIsiseusay

N38UNINTFIUAMIA (TQF)

a

nadwsn1siSeuifianavsivemdngnas 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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