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MUGE 100 General Education for Human Development

(0.0) 183 TUNFUA U & VUILAN

AIFINN @00 Aavznslynwlveiiionisioans o (o-o-&)
LATH 100 Art of Using Thai Language in Communication

FIFIND ®om AMWTINYITLIU o # o (o-o-&)
LAEN 103 English Level 1

FIFIND @oc AWTINYITEAU b # o (o-o-&)
LAEN 104 English Level 2

FIFIND @0 AWTINYITLAU o # o (o-o-&)
LAEN 105 English Level 3

FIFIN® ®@oo AWTINUITLIU & # o (o-o-&)
LAEN 106 English Level 4

AFAA @0 mwdanguiilenisioansnisgsivesnsiionndn * o (en-0-)
LALA 107 Professional English for Business Communication

FFIFIA @0m Mwdangudmiunsindisie * o (en-0-0)
LALA 108 English for Conducting Surveys

FFIFIA @O Muwdanquiitevinugnsdoasiavia * o (en-0-0)
LALA 109 English for Digital Communication Skills
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LALA 178 Phutthamonthon Studies

ngu Health Literacy

3472 ®0e mﬁﬂgmwmmauaz@LLang%UﬂasJagﬂLau%u’ugu o (o-o-a)
RAER 101 First Aid and Basic Emergency Care

INAN @& welsOniilegunn © (o-o-m)
SPGE 165 Aerobic for Health

ngu Science and Environmental Literacy

ANVIN ©00 anulnsludinusedniu b (b-0-)
PYGE 101 Herbs in Daily Life

T @om ANTHUNVYY o (o-o-&)
SCSE 103 Waste Separation

MId @0 ssdineuardnaen on (n-o-o)
SCSE 104 Geoscience and the Environment

MIN @0l MsAUNUNNIANALAYRANSENUADE AL LAz A a0y © (o-o-c)
SCSC 102 Physics Discovery and Impacts on Society and Environment

W @0& msmansien o (en-o-o)
SCSC 104 Introduction to Astronomy

AN @oc NOWILATAIIAT o (o-o-&)
SCGE 104 Sky and Stars

WFAN eo& winAnulualulad © (v-0-@)
SCGE 105 Nanotechnology Concept

AN @0 ANEIFNANTVOIAUAT o (o-o-&)
SCGE 106 The Science of Music
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AFND end miémLLazm‘iLS?JHuLﬁaﬂWSﬁaaﬂiﬂﬂwﬂﬁﬁﬂqw o (en-o-o)
LAEN 136 Reading and Writing English for Communication

ARND bbb nsthiaueranudunundinguesdlana © (o-0-c)
LAEN 222 Effective Presentations in English

AAND blom mﬁ?iamiﬁ?q&Jmmé“qﬂqwmuamuﬂmﬁ © (o-o-@)
LAEN 223 Situational-based Communicative English

ngu Civic Literacy

MWMIN @od AnenmansNosa o (n-0-o)
SCSC 105 Local Science

WM eos MNwzlTTINdmTUoITIn o (o-0-&)
SCSC 107 Integrated Career Skills

dUNU o6 Wai’mmaaﬂﬁuLLa::mw‘mmLﬂuﬁu o (o-o-a)
SHHU 161 Group Dynamics and Teamwork

ngu Finance and Management Literacy

WM eom miammwuﬂ’ﬂﬂaﬂé b (o-0-&)
SCSC 108 Investment in Physicist Style

AUAY @am dnnsnaindmiugsiavunan o (o-o-a)
SHED 133 Marketeer for a Small Business

qUdA olm ﬂﬁéf@ﬁiﬂﬁ]mqﬂwﬁv%miéhM%"Umnﬂup_?ﬂ‘axnaumsqﬂﬁ?]ﬁa © (o-0-)
SHSS 123 Decision Making in Management for Entrepreneurship in

the Digital Age
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WY ool | UJURNIMENTTINeT o ® (o-m-0)
SCBI 102 Biology Laboratory |
WY oo | UJURNIMENTTINeT ® (o-m-0)
SCBI 104 Biology Laboratory I
W ooe | TINENIU o © (o-0-@)
SCBI 121 General Biology |
W el | TN b on (en-0-0)
SCBI 122 General Biology |l
WA 0oc | LABARE o (on-0-o)
SCMA 118 Calculus
WA 0o aumm%aaﬁgﬁuatmﬁzg o (en-0-D)
SCMA 168 Ordinary Differential Equations
WAl wom | T o on (en-0-0)
SCCH 103 General Chemistry |
WAl woc | wilU b on (en-0-0)
SCCH 104 General Chemistry |l
WAL oo | UfTRMsIATivalY o (o-a-a)
SCCH 107 General Chemistry Laboratory
WHd oo | NANE o o (;n-0-o)
SCPY 157 Physics |
Wld ods | WANd o (;n-0-o)
SCPY 158 Physics Il
WA oxe Uﬁﬁﬁmsﬂﬁméﬁaﬁu o (o-n-®)
SCPY 191 Introductory Physics Laboratory
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SCPY 200 Computer Programming and Data Analysis
Wil bos | naransLuLatiu o o (n-0-o)
SCPY 211 Classical Mechanics |
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SCPY 224 Advanced Calculus for Physicists
Wld boe | wvdnliw o o (-0-p)
SCPY 231 Electromagnetism |
Wld oo | M3dukazAAY o (en-0-D)
SCPY 234 Vibrations and Waves
Wa oo auma@aayﬁua‘ﬁm%’uﬁﬂﬂﬁﬂé o (o-0-@)
SCPY 236 Differential Equations for Physicists
wld bew | Tvndindaaudmiuinfans o (o-0-@)
SCPY 248 Linear Algebra for Physicists
Wil bee | Mandgeluy an (sn-0-)
SCPY 251 Modern Physics
WMaE o ﬂﬁffﬁm‘aﬂﬁﬂéuazaﬁa%uuuzﬁw © (@-m-6n)
SCPY 293 Physics Laboratory and Introduction to Statisitics
W b ﬂﬁﬁamsﬂﬁﬂésﬁuﬂmq © (@-m-6n)
SCPY 294 Intermediate Physics Laboratory
Wld b | ATeMeiANaTuLIzh o (e-o-b)
SCPY 299 Introduction to Physics Research
Wl oo | MAnATd I © o (n-0-o)
SCPY 300 Computational Physics |
WHd aloo | NAFANSAIBURY o o (on-0-o)
SCPY 320 Quantum Mechanics |
WA mano qmmwamﬁmil,azﬂamamgaﬁa o (en-0-)
SCPY 330 Thermodynamics and Statistical Mechanics
Wld aoe | MaAndozneuwazdades o (en-0-)
SCPY 327 Atomic and Nuclear Physics
Wil e | SiEnMIeang o © (o-0-c)
SCPY 334 Electronics |
wila e | Fimumansyali an (sn-0-)
SCPY 345 Modern Optics
NN e ﬂgjﬁamsﬂﬁﬂé%uqq © (o-a-)
SCPY 395 Advanced Physics Laboratory
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SCPY 490 Training
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SCPY 497 Project in Physics |
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Wd ewe | dununluidna © (o-o-)
SCPY 499 Seminar in Physics
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wild mom | nudnay o (en-0-1)
SCPY 303 Group Theory

wd moe | MIAATIEsIuBsseudmiuTnEna o (on-0-9)
SCPY 304 Complex Analysis for Physicists

WE mo¢ | wlasdRmemsinstadmsutniland o (on-0-o)
SCPY 305 Understanding Statistics with Coding for Physicists

NN oo 3%81ﬂ15%@ga%uﬁu§ﬂu o (en-o-D)
SCPY 306 Introduction to Data Science

Wl e | Inenmsyusun on (en-0-b)
SCPY 338 Robotics

Wil oo | RAnATsFwIN b o (on-0-o)
SCPY 400 Computational Physics I

Wd <olo | MIUTTIIANATY R IULAEFUA N o (en-0-9)
SCPY 402 Signal and Image Processing

Wild Com | MITEUTUTUATLUUIUIY on (en-0-o)
SCPY403 Parallel Programming

Wa <o 3%@&@'1”;Laﬁuél’m%’uaumﬁt.%dawﬁug o (on-0-o)
SCPY 404 Numerical Methods for Differential Equations

wld <o | wamansvedlvaideuan o (en-o-o)
SCPY 405 Computational Fluid Dynamics
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SCPY 406 Scientific Visualization
WNE <o mamﬁwmmzﬁqmLLasﬂzym&Tauﬂé’U on (en-0-0)
SCPY 408 Optimization and Inverse Problems
WNE € ﬂzgzgwﬂaﬁwﬁﬁm%’uﬁmﬂﬁmé on (en-0-0)
SCPY 435 Artificial Intelligence for Physicists
WA &ono miﬁaugmaqm?aaLLaziwmﬂﬁﬂ"aga on (en-0-0)
SCPY 436 Machine Learning and Data Science
e cened ImdﬁhanizaW]Lﬁ&JmLazmﬁSaugﬁNﬁﬂ on (er-0-0)
SCPY 437 Neural Networks and Deep Learning
NENTVINAAEATUUUATU QUUNAAIEAS uaznar1anTann

WHd oo | WSATALAYLADDE o (en-o-D)
SCPY 311 Fractals and Chaos
Wil molo | NaFARSHUUATU b on (on-0-)
SCPY 312 Classical Mechanics |l
Wil mom | Naransvadlva o (n-0-o)
SCPY 313 Fluid Mechanics
WNE o0 ﬂaﬂwamgmaqlua%uqa on (en-0-0)
SCPY 410 Advanced Fluid Mechanics
e oo | AaUlLBuAY o (n-0-p)
SCPY 411 Nonlinear Waves
WHd colo Uiﬂﬂgm'ﬁaﬂm%dLgut,%qﬁwmm o (on-0-o)
SCPY 412 Computational Nonlinear Phenomena
M com ﬁ’a%@ﬂmﬂuﬂﬁﬂgmmﬁm%Lgu o (en-0-b)
SCPY 413 Special Topics in Nonlinear Phenomena
e o | STULTUTU on (en-0-0)
SCPY 419 Complex Systems

nguivinacmansataunu Wandasnauuazlauana Wandimdesuazaynia
Wid o | NAFARSATOUSY o o (en-0-)
SCPY 323 Quantum Mechanics |l
Wild moe | RAndoznouidmnas o (on-0-o)
SCPY 328 Experimental Method in Atomic Physics
Wid oo ﬂ?{ﬂé%aqaymmﬂagm o (en-0-b)
SCPY 421 Elementary Particle Physics
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N menlo | UaAN LN o o (-0-p)
SCPY 332 Electromagnetism |I
Wl e | BiEnnsefing o o (o-en-&)
SCPY 335 Electronics I
Wa o | MyInUSunaumneidnalaglyiisusadelng an (sn-0-)
SCPY 336 Physical Quantities Measurement using Modern Sensors
Wld eew | MIUsERAYFhUNENE an (sn-0-)
SCPY 337 Invention in Physics
Wid e | NANANANELN o (en-0-)
SCPY 431 Plasma Physics
nguvIviAuAEnswazn1sUsEENg
Wl ecle | Firumansiug on (m-0-o)
SCPY 342 Advanced Optics
WA enen | NIFUTEYNALALYDT o (n-o-D)
SCPY 343 Laser Applications
wd mee | waluladiauloues o (en-0-o)
SCPY 344 Fiber Optics Technology
Wld €co | ARlAANANIFIUIINGMTUNg U AtoURY o (n-0-o)
SCPY 440 Mathematical Foundation for Quantum Theory
Wild e | Viaumansidsmeuiomy o (n-0-o)
SCPY 441 Introduction to Quantum Optics
Wl ecdo | NIMARBIISTTALAERSITIAIEUY o (n-0-o)
SCPY 442 Experiments in Quantum Optics
Wd @ | ABURNETEUNALTDIAU o (n-0-o)
SCPY 443 Introduction to Quantum Information
naudvindnduszend
Wl <do | WaveRnasIneianasanase o (n-0-o)
SCPY 450 Selected Topics in Contemporary Physics
WNE m¢lo | LATYSAEARSHANG on (en-0-b)
SCPY 352 Econophysics
Wid mee | wnAnnsilanauazanuilafinaialpfou o (en-0-o)
SCPY 355 Conceptual Physics and Misconception
WA €@e | UANENA o (en-0-)
SCPY 451 Forensic Physics
Wa €lo 531/1mmam%mnﬂ%mﬂawamﬁmmﬂ o (en-0-o)
SCPY 452 Climate Change Science
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SCPY 383 Introduction to Solid Earth Geophysics
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SCPY 385 Geophysical Prospecting — Potential Field Methods
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SCPY 488 Introduction to Seismology
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MUGE 100 General Education for Human Development
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Well-rounded graduates, key issues affecting society and the environment with respect to
one’ particular context; holistically integrated knowledge to identify the key factors; speaking and
writing to target audiences with respect to objectives; being accountable, respecting different
opinions, a leader or a member of a team and work as a team to come up with a systematic basic
research-based solution or guidelines to manage the key issues; mindful and intellectual
assessment of both positive and negative impacts of the key issues in order to happily live with

society and nature

(0.0) vundIAnwMILUTUNGUATYN

AANN @00 fauznstuniunlneinensaedns o (o-lo-&)
LATH 100 Arts and Science for Human Development
Fvrdarunau Tudl

Aauznislunwlng sinvenislinwilneluaiunisyn n1sa n15e1u Ns@BuLan1sAn Wean1s
doanslavngnaeananzay
Art of using Thai language and of speaking, listening, reading, writing, and thinking skills for

accurate and appropriate communication
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LAEN 103 English Level 1
Futaruneu gl

Tasvasns hensal uavdnnawdinguluvsuniiiesvesiunislynivdinguludiauszsiiu
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English structure; grammar and vocabulary in the context of daily language use; dealing
with integration in listening, speaking, reading, and writing skills; reading strategies, sentence

writing, listening for the gist, pronunciation, and classroom communication

AAND @oc AWNDINGWIZAU lo o (o-o-&)
LAEN 104 English Level 2
Fdaunen Ty

o

fdwn dwnu heinsal wasmslansdinguluuummisdientagtu Fwenisaunuilunga
g0y ﬂWSﬁwmmmamgaiuamumiaj@ha vinwrnadeulussiugenn uanidemmaoiuuaznistades
éﬂﬂﬂ

Vocabulary, expressions, grammar, and contextualized social language; essential
communicative skills in small groups; simulations in various situations; writing practice at a

paragraph level; and reading and listening from various sources

AAND @od AWNDINGEILAU an o (lo-lo-&)
LAEN 105 English Level 3
Jafuneu Ty

o w

nagnsfiddlurtnurnislenfied nisorunarnisifannunaanad mayaludiausesiiu was
mil,%auszﬁuéwﬁwLLazL%'mmmé‘?us] suvinuzees  fe  hensal  mseendeaazddiny Ly
awsinguitlrludiausesuarmsemidsinims wasilevifsatudealan

Essential strategies for four language skills: reading and listening from various sources,
speaking in everyday use and writing at a paragraph level and short essay, including sub-skills i.e.,
grammar, pronunciation, and vocabulary; focusing on English in everyday life and in academic

reading and issues that enhance student’s world knowledge
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LAEN 106 English Level 4
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Integrating four English skills by practicing reading news, research articles, commentary,
and academic texts, for comprehension and critical thinking, from various sources focusing on
the issues that enhance students’ world knowledge; listening to news, lecture, and speech via
multimedia and the Internet; making conversations in various situations including speaking in
public, giving oral presentations and making simulations; and writing essays in various types using
citations and references; also practicing sub-skills such as  grammar, pronunciation, and

vocabulary used in appropriate context

AFNG oo AN UNENTHRH1IMeTINARE 19BN o (en-0-b)
LALA 107 Professional English for Business Communication
FdsRunau gl

ﬁﬂ‘l?}%ﬂ’ligaa’liﬂ’]‘lﬂ’]éjﬂﬂQMLﬁﬂ‘ﬁHﬁjﬁﬁ]@éNﬁ@@?%W NIPYUBNAITHALIIENUNIITINT N1T
ﬁWLauaﬁzTazﬂamﬁjﬁa wAlAN191959M9N3A1 NsdomIuaznisoRuneluivssqumiegsio mmgmm
wilaludessssuilonufoinindeen megsnalusyavana Aasssuwazasserussalunisaniugsna

Professional English skills for communicating in business; writing business documents and
reports; business negotiation techniques; communications and discussions in business meetings;
knowledge and comprehension in the international business socializing etiquettes; business

moralities and ethics

ARND @ow AYIDINEENTUNTINEITD o (-o0-b)
LALA 108 English for Conducting Surveys
FveRuneu Tl

wannsiiugulunsidrng inveawidinguiionisaeansiunisvhdrsn nmshdsadudi
Basic principles in conducting surveys; communicative English skills for conducting

surveys; collaboratively conducting surveys
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LAEN 109 English for Digital Communication Skills
Fuaiuneu Tad
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Integrated communicative language skills, i.e. speaking, listening, reading and writing, and
knowledge necessary for the effective intercultural communication and collaboration using the
digital technology in the globalized world; introducing and applying the interdisciplinary digital
literacy, the digital citizenship, and the 21st century skills in English-speaking contexts;
demonstrating study skills in using, selecting, evaluating and creating the digital content in various

forms for the university-level communication in English
(0.) w0 AnEINILUTuNgw Literacy Tuana3sei we

(0.0n.0) N§u MU Literacy

AFFAFA oo NNFUNNARN Y o (o-o-&)
LALA 178 Phutthamonthon Studies
Jedsduneu i8]

wwIRnkaznguNdAglun1sAnwgusy N svesuslununswnennsuama Ussingl
TAUTITU NISwHVENuUIY iesyghakasdny Hrnauasunludlunisfinuiiuiignenvsunna
Concepts and theoretical notions in the study of a community; the community

development in Salaya districts, local tradition, culture, and medicine; economy and society

(o.m.l0) N&u Health Literacy

¥y a & 9
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RAER 101 First Aid and Basic Emergency Care
wdeduney lud
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Introduction to first aid and basic emergency care in hyperventilation syndrome, asthma,
anaphylaxis, syncope, heat stroke, seizure and epilepsy, food poisoning, bleeding controls, splint
wound dressing; basic cardiopulmonary resuscitation and used of automated external defibrillator
in cardiac arrest patients; calling for emergency medical

services; development of general physical fitness in first aid and emergency care

MAN oo& wolsdnuitaguan © (o-la-a)
SPGE 165 Aerobic for Health
Jedaduneu Taid]

naauuelsTnuuuIAsEIL Yadnam nsuiniiusazaulaensde

Standard aerobic dancing; personality; injuries and safety

(@.6n.6n) ﬂ?j&l Science and Environmental Literacy

ANNN 000 ayulwsluddnuszandu o (a-o-c)
PYGE 101 Herbs in Daily Life
Fpdadunen Tud

ndnngnumansLiowny onsuazadosdoaulnsluiinUssdriu aygulnsassuguyagu
gnandiyUsyuuunuluna wasndnsunanayulnsfinuseslusumeen Bnsdenlvayulng
wanfusgunmanasulng wazeralng fvaonsouasiinuninlunisguagunimdosnu mawie
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Basic principles of pharmaceutical botany, herbal food and cosmetics in the daily life,

herbal medicines used in the primary health care and common herbal products in drugstores;

using herbal drugs and health supplements; preparations of some herbal formulations

MNIs @om ATILLYNVYS B (o-o-)
SCSE 103 Waste Separation
Adaduneu  ludl

nsdan1svezueuds umas asauUszNeY AaaNUAnIenIenIn il wag IInevesveslugutl Yoy
5umiﬂsﬁwuiufz;mmu nsanUey kL INsiamsvesilana

Solid waste management; Sources, composition, Physical, chemical, and biological properties
of municipal solid waste; hazardous wastes found in municipal waste; waste minimisation: waste

management practices
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SCSE 104 Geoscience and the Environment
FdsAunou laud
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Basic principles of geoscience; an overview of the earth’s environment, earth materials,
minerals and rocks; internal and surficial earth processes that shape the earth’s surface, water

cycle, earthquakes, volcanic eruptions and other geohazards

MM eols  NITAUNUNHENFUuazNansENUsadIANLaLEILIndDY © (v-0-&)
SCSC 102 Physics Discovery and Impacts on Society and Environment
Fvrderunaun budl
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History of important discoveries in physics (such as theory of gravitation, Hertz experiment,
electron, X-rays, spin, theory of relativity, semiconductivity, superconductivity, Higgs bosons)

principles in these discoveries and subse-quent development, impacts on society and environment

MM oo ANs1AEnsLUBIAY o (-0-b)
SCSC 104 Introduction to Astronomy
Fyrdarunau lud
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Basics of stargazing; Earth, Moon, Sun, planets and objects in the Solar System; stars,
neutron stars; black holes; exoplanets; life; galaxies; cosmology; electromagnetic waves; cosmic

rays; special relativity; astronomical study in the past and present

WAN oo 11BINIUAZAIAT7 © (o-o-a)
SCGE 104 Sky and Stars
Jdaduney  lud
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Location in the sky, objects in the sky, stargazing and related equipment; astronomical

phenomena and physics explanation; impact of astronomy on the human lives

AN ool wufau luwalulad o (8-0-c)
SCGE 105 Nanotechnology Concept
Jedaduneu Taid]
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Introduction to nanotechnology, definition and development; effect of size; bottom up
approach; self assemble; quantum mechanics and quantum nanostructure; nanomaterial,
nanoparticle, nanotube; molecular mimic, molecular simulation; biomimetic; protein engineering;
DNA structure as an information transfer; drug delivery system; nanoelectronics and quantum
electronic devices; molecular electronics; light interaction and nanodevices; fabrication of
nanodevices; equipment used in nanostructures, scanning tunneling microscope, atomic force

microscope and surface analysis; future application

IWNH @ob INYIANANIVDIAUAT o (0-o-&)
SCGE 106 The Science of Music
deduden  ludl

yumeadvingmanidenund s way eanusd udnnisiugrumsinenmansiioswuly
MIAnEIvIAUAS W ndnnarmanivenAseInuss wasnTiaTvAdindureudeinuss NS
awunesu nsiwaevieluda adnenansvesdulades wmalulagvesnunilulagiu

Scientific perspective into music, sound and musical instruments; basic scientific principles
encountered in the study of music such as the laws of mechanics and analysis of sound waves;
spectral analysis; harmonic analysis; mathematical description of musical scales; modern music

technology

(0.00.€) n’sj:il Intercultural & Global Awareness Literacy

MM eod  NTHBEITUATUNEUBNAUNIINGAIENS © (v-0-&)
SCSC 106 Scientific Commmunication and Presentation

JdsAuneu  ludl

no
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N15A0ATWAZNITUNAUBNAIIUNNIINGIANENT LUTINITUEUDUDYA NMITHUUNANLD N1TTLUAN
159011398 MaeuunANInINTg A5587105IUNWeunuidewarnisedilagludnaennuveaydu
Scientific communication and presentation with emphases on data presentation, abstract

writing, proposal writing and article writing and academic integrity as well as proper citation

AFND omd AN58TULAZNNSIRYUNDNTHREN1TN1WNBINY o (e-0-b)
LAEN 136 Reading and Writing English for Communication
JdeAunau ]

s ukansWsuluanIunITanIg o NM39AUTIY TAUNTIN NTAAULAZILATIZNYOAIILAIN
MSAUNUT NTUTTYIYUALNNTEIUVBAUNINIVING Y1IET TITUYDLAIINUARIAG 9

Reading and writing of different contexts: discussion, discourses, dialogue interpretation

and analysis, lectures, academic texts, news, and reports

AfND wlolo asinauenauluniwdanguadnslana o (o-0-<)
LAEN 222 Effective Presentations in English
JdeAunau gl

nstauenanuluavivneg  eglvnwdingulaesngneeannan  nslweyasens

dau waula wagdusgansam mwiilylunisdiauenany Msusseieveyaneada nagnsiunis
WU LagyinweNTIuTiyaLasuNIsseuInaendin
Presentation skills in the students’ fields of study using appropriate and accurate English;

clear delivery of the message; interesting and effective language use; language for statistics

description; presentation strategies and research skills enhancing life-long learning

ARND oo A5F0E1RLAWIDINEANEIUNTTAL o (b-o-&)
LAEN 223 Situational-based Communicative English
sAuneu Tad

msininwen1sle N1sue Mseu LLazmiLs?JEJummé'\mqwﬁﬁﬁLﬂiﬂuamumifﬁﬁhm wily
Finusrsriuarluanvivvenindnu nsdeasmensdeussnamzean msifeukarnseIey Ay
wsealluinAnwlunsiavenanulaegsrasunauasivssdnsnm

Practicing listening, speaking, reading, and writing skill relevant to different situations in
both the daily life and in students’ fields of studies; writing skills and preparing students for doing

conducting presentations fluently and efficiently

el
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(o.en.&) nga Civic Literacy

MM o0& AINgAEnsNoInY o (en-0-5)
SCSC 105 Local Science
FydsAunou laud

MINYENIINGIMERT NTTUIUNTITIUTTINYENITINGIMENT IMeIManInediiu Nsiseugiiients
WMIAULDY ASYILASIUINGIAERSNDINUTTELEY NSYNIATIWINYIAENSNDINUTL LY
Scientific skills; learning process for scientific skills; local science; self-awareness learning;

short-term local science project; long-term local science project

MM eosl  NNWIITAIMENTUDITN o (o-o-a)
SCSC 107 Integrated Career Skills
daduneu

msinTnurkasmieunsenmshnunddidansinm madeulsy¥s msdeuanmneadasny
nMsdsuBssmudandmng msdumuaiany madtauelows msUsadiunstaunalulad
IIYIVITUNTALATINY LLazmiUﬂﬁ@&%@gaﬁwaamﬁﬂi

Integrated career skills and preparation for career after graduation, CV writing, letter of
application, statement of purpose, job interview, pitching, technology foresight, ethics in job

application, confidentiality

GEGUTROLY wadnvaanguuazn1smautuiiu o (o-o-«)
SHHU 161 Group Dynamics and Teamwork
IdsAuneu Tl

AINEYBINATANG 53TUYIR Uselavuedngy uazngAnssungy mMeiauni nsviaudu
1 maw;ﬁwﬂicjm mi?iamimaaﬂaju mif{i’mmiﬂmm%’mlﬁwmﬂdu a‘%aﬁiimazmimmaamju

Meaning of group dynamics; nature, types of group and group behavior; team
development; teamwork; group leadership; group communication; management of group conflict;

group ethics and manners

ne
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(@.en.0) N&a Finance and Management Literacy
WM oox  MTAMULUUTNHENE o (o-o-&)
SCSC 108 Investment in Physicist Style
daduneu  ludl

N1T0DULATNITAINU mmvﬂg’]aﬂﬁnffuiwﬁﬂam‘iamuLLawﬁﬂmiwmﬂﬁﬂé ﬁum%JW'&jL‘ﬁ'amiamu
miﬁ’mwamammumﬂmiamu miu'%miwagmmiamu miémﬁm’liﬁulﬁamiamu MIeUUNIATIZN
wdnnsne nslnTwamdnninemedadenianade

Saving and investment; similarities between investment and physics principles; investment
assets; measurement of investment performance; portfolio management; reading financial

statements for investment; reading stock analysis; technical analysis;

HUAY oam Unn1seanaaIniugInavRIaLEn © (io-0-a)
SHED 133 Marketeer for a Small Business
v1darunau lud

mmgﬁugmuawqwﬁﬁLﬁsnsgaqﬁ’umsmmm ﬂmﬁumiywmqiﬁaﬁuumﬁﬂ NANNITINUHUGIND
mﬂ%ﬁmmmmiﬁaugﬁwmmm ﬂ’]iL’%EJugys?’ssJLwﬂﬁmﬁﬁUﬁu Ansgvansaumeiolydoseulay
L%ﬂﬁﬂﬂ’]i@@ﬂLLUUU%@ﬂiSN%u%ﬂLLﬁSU%ﬂﬁ L%ﬂﬁﬂﬂ’]iﬁ]aﬂLLUUﬂﬁﬁaﬂﬂLLaSUiﬁﬂéﬁquﬁ‘ ﬂ’]‘iﬁ;NI;HLLUU
FINIUUIAAN ENV;‘U%ﬂ@UIUﬂWiLﬂULﬁ?W“U@Jﬁqiﬁﬁ]‘u‘u’]ﬂLgﬂ @mﬁwaamﬂﬁurgﬁw ATNAAANIIDTTIAL
woRnsTuNsAnUINTIIIEaL wazn1syhnmsranaLuUnedlas

Basic knowledge and principles of marketing and small business founders; concepts of
business plan and self-learning with innovations; information retrieval and analysis for the social
media; techniques for innovation design of products and services; Techniques for marketing and
advertising; development of small business prototype; elements of being ownership; value of

leadership; Emotional Intelligence; positive thinking behaviors and wellness; forms of Guerrilla

Marketing

dUHA ol nmsdagulamenisuinsamiumadudusznauntseaddvia b (e-o-)
SHSS 123 Decision Making in Management for Entrepreneurship in the Digital Age
sAunau Taidl

o

anuzanuilaigatunsindulanenisuims nsdugdszneunisyaddvia wwnluuuaznis

o

wWasuuwlasludenulugafdvia wsesdisuasinaliansinaulanianisuims n1susmsianves

v
o o

HUIZNOUNS ARaIngneidviavesUszneunts Jywmuareuassaveanisidugusenaunistuganaa
nsfiAnwINsAndulannnsuImsvesUseneun1seaddva ngunefiisivestunsidunusznaunisyn

o a o

Advia 93855IUNNNITUIMISVOIRUTENOUNTEARITE waznseanwuunMsiuyUsenaunisenndviaua

ee

WNUTINT
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Knowledge and understanding about decision making in management; entrepreneurship
in the Digital Age; trends and changes of society in the Digital Age; tools and techniques for
decision making in management; time management for entrepreneurs; digital literacy for
entrepreneurs; problems and obstacles of entrepreneurship; cases studies of entrepreneurs’
decision making in the Digital Age, related laws for entrepreneurship in the Digital Age; ethics in
the administration of entrepreneurs in the Digital Age and entrepreneurship designs in the Digital

Age and business plans

(o) NUINIVIANIL

(0.0) AYWNU

MY ool UUAN1mMENTIIne o o (o-ar-0)
SCBI 102 Biology Laboratory |
IdsAuneu Tl

nslenaesgansiau lassasauasnnfiveasaa Mmaafeunveduana eloiviardnd n1suus
\Wwaa NugAEnsuaziugmanslelssving dninegl uagngAnssu
Microscopy, cell structure and function, movement of molecules, plant and animal tissues;

cell division, genetics and population genetics, ecology, and behaviors

MY oo UUAN1ImandInen e o (o-ar-0)
SCBI 104 Biology Laboratory Il
sAunau gl

ANuvaInvaIevesdlitinluatandnsluiues) Wskiann Wela Ay wazdnd nsasawaaduiug
wag N15IASYYRIMIBeY suUYsEam uar MmIsuaugdn nsmelanay nslvaisuveuden
The diiversity of monera, protist, fungi, plants and animals, gametogenesis and embryo

development; the nervous system and sensory system, the respiratory and circulatory system

Y7 obe F2neal o © (o-o-c)
SCBI 121 General Biology |
Jdsduneu Tyidl

A AVIANNTIANEYEIANTUB LB ABNALTLIANAYRIAWITIN NEsrumelougszuUAETIn nsdndidy
vouan nmamelalusedumas nisduasieiuas tugeansuazmsUszgnaly wuafamadiaunms
nsAnwANLdLTLSEA T Iwazeynsisy dnmineuariiivendeouiny

The carbon and the molecular diversity of life, the energy transfer through the living

systems; the organization of the cell, cellular respiration, photosynthesis, genetics and its
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applications to the concept of evolution, phylogeny and systematic, ecology and conservation

biology

MY? oo Faneiall o o (en-0-5)
SCBI 122 General Biology I

Jedaduneu Tyl

ATIUAINNAIEVINITINNIeYEEITIn AumaInviaENIsTIn YR gﬂéWQLLasmﬁwﬁﬂ’]iﬁﬂm
YOIAIUAT VIR AMUTINTENTANMTOIENT WAz TUTIMATMUNTINTYuTRIe esuar TE UL
oYe2mneY vosdn)

Biological diversity of life, plant diversity, plant forms and functions, animal diversity, forms

and functions of animal organs and the organ systems

WA 00 uAaRad a (on-0-B)
SCMA 118 Calculus
Av1darunau Tudl

alln neaailles Teuuazautivesayius syiusvasianduiivads Tanduaeniiyiu Wanduiavd

‘q./

fnds WandusSlnaufia WandusSlnudfnndu Wendulemesluanuastandulamesludnuniiy n1svoyiius
Tnemsu3ens syiussutugs namadeoyitus MsUssgnansmeyius susuuilufmuauazvdninamla
Jma Ufengiusiagnmsmuinus malan1snusius Uiiuslussauuy madszgnanmsnuiius dd
ofunnazeaynsuetiun Minduvematefuds aauasanuneiesesianduremateduls eyiusees
NanaTsey s TILLAY By LTTIY

Limits; continuity; definition and properties of derivatives; derivatives of algebraic functions,
logarithmic functions, exponential functions, trigonometric functions, inverse trigonometric functions,
hyperbolic functions and inverse hyperbolic functions; implicit differentiation; higher-order
derivatives; differentials; applications of differentiation; indeterminate forms and I’ Hospital’s rule;
antiderivatives and integration; techniques of integration; improper intergrals; applications of
integration; infinite sequences and infinite series; functions of several variables; limit and continuity

of functions of several variables; partial derivatives; total differentials and total derivatives

MAN oo AUNSITIRYNUSERY o (en-0-b)
SCMA 168 Ordinary Differential Equations
Fdafuneu adl

Nswuginaunseytusansly aun1sdeyiusuausuaunis aunmsdeyiusluduausuiu

=

nila MIUTTENAANNMITTUAUNTY aUNTRRUYRUSTAUSUAUARY NMIUTEENRANNTEUAUABY AN

[

FUAUGY TTUUANNTITAUAU WY3NY Aesiiuuun nsiuaddaay manuaziang
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An introduction to ordinary differential equations; linear first order differential equations;
nonlinear first order differential equations; applications of first order equations; second order linear
equations; applications of second order equations; higher order linear equations; systems of linear

equations; matrices; determinants; linear transformations; eigen values

IMNAU @om Lﬂﬁﬁ.")‘lﬂ ® o (en-o-o)
SCCH 103 General Chemistry |
Jsfunau (T

USnaensdunius lassassesnon nuiuseiadl wnivessinlungvanwasunsuddu addunse
\WHTILARES LANEINaDY
Stoichiometry; atomic structure; chemical bonding theory; representative and transition

metal elements; organic chemistry; nuclear chemistry; environmental chemistry

MAY oo il o o (e-0-5)
SCCH 104 General Chemistry Il
Jedaduneu Tyl

gaumnaransiadl taumansedl aunawail augaloseu Tivuedl wna veuval wavvosuds
Chemical thermodynamics; chemical kinetics; chemical equilibrium; ionic equilibrium;

electrochemistry; gas, liquid, and solid

MAY eoe Ujtiansiadivialy o (o-ar-0)
SCCH 107 General Chemistry Laboratory
Fpdaduneu T

wadartlumaed wasnsvnaesiiievestuidevluivadivily: gumed saumansiad luivin
il Madaasenansdunie nsdaassnanseiunis malesemiBaUinn U§Rsensauanasnsinen
youds warn1sdiaedlinana nsiindinwgmsdeasaugmand nisiindinugnsvinusuiugdu

General techniques in chemistry and experiments related to lectures in general chemistry:
thermochemistry; chemical kinetics; electrochemistry; synthesis of organic compounds, synthesis of
inorganic compound; quantitative analysis, acid-base reaction and titration; solid state; and

molecular modeling; practicing communication skills in chemistry; practicing teamwaork skills

<o
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SCPY 157 Physics |
Frdsdunau Tudl

aaumam%uazwamam%maaaﬂgmﬂ NULATNANIY LUUAULaZNITYY FEUUBYNIA msindoud
bUUMU Wamam%mawaﬁmmﬁdm%n auﬁ’ﬁmmﬁmw&jwaaami MsAouLULLNINTA NarmanTves
vodlva qmmwamam% AAuuALALAANS

Kinematics and dynamics of particles, work and energy, momentum and collision; system of
particles; rotational motions; dynamics of rigid bodies; elastic properties of matter; oscillatory

motion; fluid mechanics; thermodynamics; waves and optics

WMNE o0& Adnd o (en-0-5)
SCPY 158 Physics |l
Jedaduneu Tyl

Trivhuazuanndn 299slivinszuanse waslihnszuaady aunauumdnlin nguiduivsaim
naAERSAIBUAL Nandosnay Nanadaaes
Electricity and magnetism, DC circuits, AC circuits, electromagnetic field; theory of relativity,

guantum mechanics; atomic physics; nuclear physics

WMNE octe UuAnsidndiUasdiu o (o-m-6)
SCPY 191 Introductory Physics Laboratory
AUsAunaU WA o&e (MI0LTIUNTIUNL)

A5AARITEAULLBIAY LNEINUUNNINVBLUSIEIY WNE 0ds NENE o way WMNE o= NANE b

Introductory level experiments in some topics in SCPY 157 Physics | and SCPY 158 Physics |l
(0.0) AUINIVNANE (LRWIZUIAULAZLANIZLADN)

wld woo  madeulusunsunenfiamasuaznisiinssivaya a (a-o-&)
SCPY 200 Computer Programming and Data Analysis
Jprladunen  wva o

yinveya Muus fsuiuns dwau verrwds Tassarsmuaunislue waaddu Wendu n1adeu
TUsuNIUaIng mi%’ULﬁyﬁLLazmiéﬂaaﬂ‘Ja;‘Jja mimmuaaﬂa MIUATIZRUUUANDDY miUizqﬂGﬁGﬁuﬂﬁL%u
TUsuNsu

Data types; variables; operators; expressions, statements, control flow structures; arrays;
functions; object-oriented programming; data inputs and outputs; data plotting; regression analysis;

applications of computer programming
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SCPY 211 Classical Mechanics |
dafuney  md odw

aumans nnisiadouiivesiau TuwuduuasTusmudnda ndsnu mandeuivuuinisnia
AUN1581N3099 ﬁﬁgmLLiﬁEj@usjﬂmwaﬁmqam%u NafEn3 lUNSaUBNIBITRAIINSS m'imﬁlauﬁl,mu%gu
voeinguianis nguduinsaniey

Kinematics, Newton’s Laws of Motion, momentum and angular momentum, energy,
oscillations; Lagrange’s Equations, two-body central-force problems, mechanics in accelerated
frames, rotational motion of rigid bodies; special relativity
WNd oo Ltﬂa@é'a%gugaé’w%'uﬁn?\lﬁnﬁ © (o-0-&)
SCPY 224 Advanced Calculus for Physicists
NTIHUNOU WA oo AN oo

oyusay ayWusYeasduinda ayWusTI nanle NINTTIBULUUMELABS A1ENEN ATAIEA
fhAnuaINTes AuMIvetoDslanT-a1NTes fitalaskeaintu wdufinga Sufinfadaau Buiin¥adeiufia
nouivesniu nquilanesioud nquivesalang

Partial Differentiation; differentiation of integrals; total differentials; chain rules; Taylor
Expansions; maxima; minima; Lagrange Multipliers; Euler-Lagrange equation; orthogonal curvilinear
coordinates; multiple integrals; line and surface integrals; Green’s Theorem, Divergence Theorem;

Stokes’ Theorem

WA oame waiwianlnin o o (en-o0-o)
SCPY 231 Electromagnetism |
ptadunen  wvd o&

aunallviwadn dneluviuasndsenlin SEmeninuasisnisuendauds aualiiiluaans lddnn
%m‘?jm?uuazﬁzymﬁwau awuLmanadn Reulvveuwnuumdnadn auuwuwdnluaans nmswilenh
waimdnlarh aunsuungiies

Electrostatic fields, electric potential and energy, methods of images and separation of
variables, electric fields in matter, linear dielectric and boundary-value problems; magnetostatic
fields, magnetostatic boundary conditions, magnetic fields in matter; electromagnetic induction;

Maxwell's equations

(ct(cd
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SCPY 234 Vibrations and Waves
daduney  wild odw
Simple harmonic motion, damped harmonic motion, forced harmonic motion, coupled
oscillation, transverse waves, longitudinal waves, electromagnetic waves, waves in more than one
dimension, Fourier method and convolution, waves in optical systems, wave mechanics, non-linear
oscillations
mam?iauﬁaﬁuaﬁﬂasjwiw mam?iauﬁaﬁuaﬁmwwﬁw mam?iauﬁaﬁuaﬁﬂuwﬁ’aﬁu 19

NTALNIUUUARIU AFUAILTIN ARLANLE aAuLmAnlv AAuluaeazaudi BrsiFesuazaou
Trgiu adulussuumauas adudena nantaunisuuuludaau
WnE b EUNIIRYRUSAMSUNNENd o (a-o-c)
SCPY 236 Differential Equations for Physicists
FNTHUNOU WA 0ok AN 0o

UizmmmammsL%aauﬁuﬁ‘aéwiw 3§ﬂWiLL;ﬁmﬂﬂiL%QEJHWU'&EJEJI”INIWEJ n15andusy aun1sessians
Fnoufiiueynsu FBnsvedlnistidea wawasndu Manduunuun Wanduaesass nsuvasarvana ns
uasi3esuasdsTaums Aisninanlandu aynsuides Jamaisu-dgis Mandudeain aun1seyius
EJEJEJ ANSLENAILUS aumiﬂ?{u ﬁiJﬂ’]'ﬁﬂWiLL‘Wil gunisanuand ﬂMﬂWiLﬁéllIﬁﬁ@?‘U ﬂ%ﬁaﬁifu

Types of ordinary differential equations (ODEs); solution of simple ODEs; reduction of order;
Euler equation; series solution of ODEs; method of Frobenius, Bessel functions; Gamma function;
Legendre functions; Laplace transforms; Fourier transforms and convolution; Dirac delta function;
Fourier series; Sturm-Liouville theorem; orthogonal functions; partial differ-ential equations;
separation of variables; wave equation; diffusion equation; Laplace equation; Helmholtz equation;

Greens functions

Wd e WYatlaBadudmsUTnAEnd o (e-o-&)
SCPY 248 Linear Algebra for Physicists
AN AN eoR WA obc

msﬁ%ﬁumiﬁunmma% ma@mmmailﬁmaﬂﬁﬂwaﬂ aumﬂugﬂnﬂma%‘umLguma NAAN ITUIY
U%Qﬁwﬂma% U {R MUty arududassidaau seuaiou nsasugu mdnugianisuas
nnwesdnuzamy Msulanduay JUnuudeaes Wiumesausnnssuiuans miﬂizqﬂﬁ%ﬂﬂuﬂﬁwﬁa
wulufdng

Vector operations; vector products and identities; vector equations for lines, circles and planes;
vector spaces; basis; dimension; rank; linear independence; Wronskian; change of basis; eigenvalue
and eigenvectors; linear transformation; quadratic forms; symmetric tensor of rank two; applications

of linear algebra in physics

(c(cd
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SCPY 251 Modern Physics
dafuney  wvd odw

neuiduivsamiiiey ninnzvesdulazoyn TAs9aT90EA0L NAFARTABSY Vg uf AU
vosowmanlalnsiau exnoniifivarsdidnaseu lmana Adnavesvesuds Aanddandesuazoymayagiu

Special relativity; wave-particle duality; atomic structure; quantum mechanics; quantum theory
of hydrogen atom; many-electron atoms; molecules; solid state physics; nuclear physics and
elementary particles
e ben  UfURNsHANduazaBRvumus © (o-a-m)
SCPY 293 Physics Laboratory and Introduction to Statisitics
dafunen  wild oxe

MIuankaIALnazLy (;f’JLLUiEjIlJ mqwﬁvw%aﬁ?ﬁmﬂufjﬂmﬂ MsUsaaA MINAFDUALLAFIY

nsannosiBuay MInAassiaNALTnuEAeIiUNTTn MseanLUUNITAaes MsTufinng waglns1en

e nsUszenalyanuunvzdusazadfluujuinisidna

Probability distribution, random variables, limit theorem, estimation, hypothesis testing, linear
regression; physics experiments with emphasis on measurement, design of experiments, recording

and analysis of data; applications of probability and statistics in physics experiments

MNE oxe Uﬁﬂ'ﬁmsﬂanéij”unma o (o-o-a)
SCPY 294 Intermediate Physics Laboratory
daduney  mla e
msmmaauﬁmﬁu ﬂa?ﬂ?{fﬂ% suaﬂl‘wa ﬂgu mmgau VLWV:IJW ’eQ]Lgﬂ‘Vli’e]ﬁﬂﬁ‘ ﬁmmamg ﬂgu
wimEnllvih Adndevmeu uay Jandosiand
Experiments in mechanics, fluids, waves, heat, electricity, electronics, optics, electromagnetic

waves, atomic physics and nuclear physics

WMNE e ueNiEnduuuzin o (e-o-lo)
SCPY 299 Introduction to Physics Research

daduney  wE oo WE odw

wruesfidnd way urnsosavaTiRevestuiang fegresmAdensiandludagiu foens
NATYITAUUTYYINS

Major subfields of physics and the breadth of interdisciplinary research related to physics;

contribute; examples of current research in physics, examples of undergraduate research projects

@D
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SCPY 300 Computational Physics |
daiunen  mmd boe WNd b
FFeFavdmiuunszuvaumsivaginuuuiduauuar LB uEy N15MANSEIIINTIE NIIATLES
é’al,awaqauﬁ’ué ﬂ']ima;m?wqmmﬂﬁ%’wéu MsmAnTeiavresinus Fadnavdmiunnaunisids
ouitusasiyuaraunsdseyuiusos nisussenalvlutymilana
Numerical methods for solving systems of linear and nonlinear algebraic equations;
interpolation; numerical differentiation, minimization of convex functions; numerical integration;

numerical methods for solving ODEs and PDEs; applications to physics problems

WA mom  MOBYNGU a (a-0-b)
SCPY 303 Group Theory
Fdedunen e boe WA be

ﬁmmﬁugm ﬂfjm"lfzmaﬂ ﬂqlmjaa \WHTIN NuUNveIaInTes mmé’uﬁuﬁ‘amga AANEENYR AAAHIYA
AMgaiadugIu AzaLdugIu ﬂajmama@m VWA Funutaanevlile aseausnaes Unda
vostsuasngqufioolnlniadd nquuesnisuyu nauseiiies msUszgnAAana

Basic definitions, cyclic groups, subgroups, cosets, Lagrange’s Theorem, equivalence relations,
equivalence classes, conjugacy classes, homomorphisms, isomorphisms, product groups;
representation theory, irreducible representations, character tables; Schur’s lemmas and the

orthogonality theorem, rotation groups, continuous groups, applications to physics

e moe  Mslneisuaulegeudmiutiniand o (e-0-b)
SCPY 304 Complex Analysis for Physicists
diunen e boe WA be

nsiasgsudsouiiugiu Wenduiudwoussnans Mandumansan Wendulinseuay
aqﬂiuaagﬁuﬁ mwﬁﬂuaﬂﬂ%LLawqwﬁLﬁ@ nsUssifiunmesduiinfadiinueu Amdn nisuszidiun1ves
Bufinfadnfnveumeisnsdauenaa NTTMBYNTI NMIAAILUY NMIdUULINTT-aTalaiila n1suuag
WUUUSHWUS

Elementary complex analysis; functions of complex variables; multivalued functions; analytic
functions and Laurent series; Cauchy and residue theorems; definite integrals evaluation; principle
values, definite integrals evaluation with branch cut; summation of series; conformal mapping;

Schwarz-Christoffel mapping; integral transforms

oy
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SCPY 305 Understanding Statistics with Coding for Physicists
daduney mild boo
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Fundamentals of probability theory; independent events; conditional probability; Bayes'
theorem; random variables, binomial distribution, Poisson distribution, geometric distribution,
uniform distribution, normal distribution, exponential distribution; central limit theorem, errors
propagation, significant figures, estimators, confidence intervals; hypothesis testing, goodness of fit,

least-square regression; applications of coding in understanding each topic in statistics

v v
[

NG mobd "“mmmwaga**uuﬁug'm o (en-0-D)
SCPY 306 Introduction to Data Science
Adsiunen  mila woo
NIOUNUNISEDR mﬁmiwﬁl,l,aml,amma%ayja danesfiuanae ﬁm%’umsﬁ'auﬁmaamém dmiuau
PILNTUUIUTEAN mmﬁamjm UAENIINANDY
Statistical inference, data analysis and visualization; machine learning algorithms for

classification, clustering, and regression

MWNE moo unsaviauaziAod o (en-0-o)
SCPY 311 Fractals and Chaos
Sdaiunen e ode
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Fractals and chaos, iterated function systems, stability of fixed points, period doubling,
bifurcations, chaos; Lyapunov exponents, intermittency, quasiperiodicity, phase locking, basins of
attraction, dissipative maps, area-preserving maps; Julia and Mandelbrot sets, phase plane analysis,

structural stability, limit cycles; Poincare sections, time-series analysis, power laws
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SCPY 312 Classical Mechanics Il
daduney il boo
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Fiud ﬁly’.lLLﬂ’.JIQﬂiJG}ﬂ’JU@jLLaz‘gﬂLLUUﬂ’Iigwﬂﬁijﬂu ANTVULAZATITATLLAY ﬂauﬂﬂﬁﬁ%summiLﬂﬁlauﬁ‘ﬂaﬂijﬁlQLLsﬁﬂ
Lﬂ%ﬁ wamam%maﬁmqm%a LV]UL“UEJ%‘UEN?]’J"I&JL%EJ‘EJ aumiaamaa% ﬂ’]'ﬁé’]ﬂﬂﬂﬂ‘ﬂ@ﬂgﬂﬁjwﬁﬂm’]ﬁli
wafosnmvesnvyukuUluiinedn

Principle of virtual work, d’Alembert’s principle; calculus of variations, Lagrangian and
Hamiltonian mechanics; coupled oscillations and normal modes; collisions and scatterings;
kinematics of rigid body motion, dynamics of rigid body, inertia tensor, Euler’s equation,

precession of a symmetric top, stability of torque-free rotation

WWE mem  NaAIERsvNlYA o (e-0-b)
SCPY 313 Fluid Mechanics
ndaduney  wd ede il boe
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Fluid properties, fluid statics, Bernoulli’s equation, fluid kinematics, Eulerian and Lagrangian
flow descriptions, equation of streamline, control volume analysis, conservation of mass, continuity
equation, linear momentum equation, differential analysis, fluid deformation, vorticity, inviscid flow,
Euler’s equations, stream function, velocity potential, plane potential flows, flow superposition,
viscous flow, the Navier-Stokes equations and some solutions for incompressible flows, dimensional

analysis, flow similarity

WNE mso  NAFIEATADUAYN o a (a-0-b)
SCPY 320 Quantum Mechanics |
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Basic ideas of quantum mechanics, Dirac notation, postulates of quantum mechanics;
Hermitian operators, Schrodinger equation, particle in a well; angular momentum operators,

harmonic oscillator, identical particles, variational method, perturbation theory

WWE mlom  NAANAASAIDUAN I o (an-0-b)
SCPY 323 Quantum Mechanics |l
paduneu  mvd mbo
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Time independent perturbation theory, Zeeman effect; WKB method; rotation groups and
angular momentum operators; two-level systems; time dependent perturbation theory, interaction

of atom with radiation; scattering

W mloey  WAndozmouuaziiaades o (e-0-b)
SCPY 327 Atomic and Nuclear Physics
daduney  mla eeo
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nevauBIeteynaNeauli auLLLmEn wazaduLLmEn v MswasuanurYetezRey Thadeau
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Atomic structure of hydrogen-like atoms (single-electron atom), many-electron atoms; atomic
response to externally applied electric field, magnetic field and electromagnetic waves; atomic
transitions; nucleon, nuclear forces, nuclear models and their spectra, decay processes, nuclear

reactions, cross sections

Wd moc  Wandozmaudmaass o (an-0-b)
SCPY 328 Experimental Method in Atomic Physics
pafuneu  d mlow
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nogmenuuUneq gunsanfuinlosy wasunsnaonuuUltoraon szuulnsmamanslinideniousy
Modern experimental methods in atomic physics, Laser cooling, Bose-Einstein condensation;

atomic clocks, trapped ions, atom interferometer, cavity quantum electrodynamics (CQED)
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SCPY 330 Thermodynamics and Statistical Mechanics
dafuney  mla edw
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Thermodynamic systems; laws of thermodynamics; thermodynamic potentials; phase
transitions; microstates and entropy; Boltzmann statistics; ensemble theory; quantum statistics;

density operators; symmetry of many-particle wave functions; ideal Bose gas; ideal Fermi gas

WHE oeln wsiwmAN WA o o (n-0-5)
SCPY 332 Electromagnetism Il
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Maxwell’s equations, Green’s identity and Green’s theorem, boundary conditions, orthogonal
function, Poynting vector, Maxwell’s stress tensor, scalar and vector potentials, advanced and
retarded potential, gauge transformation, electromagnetic waves in matter, skin depth, transmission

and reflection, transmission lines, waveguides, radiations; special relativity, 4-vectors potentials,

relativistic electrodynamics

WNd ane DLANNITNE o o (a-0-&)
SCPY 334 Electronics |
Fdeiunen  wld odw
Tideanu ﬂg‘uaﬂaﬁm é’aﬁuﬂszmmﬁamﬁmﬁw 2eashrinszuaady Mslassmiasevy @i
fih eUwend Bidnvsednaifaay WAU-HaBU 199INTINAIENSTINTUIANGNS
Basic electricity, Ohm’s law, capacitors and inductors; AC circuits; network analysis;

semiconductors; opeational amplifiers; digital electronics; flip-flop; medium scale integration logic

circuits
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SCPY 335 Electronics Il
daduney  ld eae

FPUALANIA daIMBUNN e MWNLUUAIRDA dynnaBuNT/ADMITLUUDLIAEN FINTLUY
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AABN) qﬂmajt.wmaaﬁla qﬂﬂizﬁLLUaaﬁzyzgmaﬁ% (ouwaanidunidnea) qﬂﬂﬁajuﬂaaé’zyzymﬁwﬂ%
(AIneartuounasn) gunsaiuuiuneda gunsamusauduuudaunInson

Microcontrollers, digital input/output, analog input/output, matrix switches, 7-segment (1-4
digits) display, LCD display, sound speaker, event interrupt, timer interrupt (start/stop watch),
stepper motor control, DC motor control, PID control, RC servo motor, 12C bus, RTC (real time clock),

SPI, ADC, DAC, 1 Wire Bus, EEPROM

wg mad  M3Iadanamsiandlaglydaiuiadeiv o (-0-b)
SCPY 336 Physical Quantities Measurement using Modern Sensors

paduneu  id o& WIE o&s
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Physics principles of sensors; measurement of distance, speed, acceleration, time interval,
angular speed, electric current and voltage, magnetic field, temperature, sound frequency, sound
intensity, speed of sound, light intensity; accuracy and precision improvement of the measurements,

the applications of the measurements using sensors

WNE maey N1TUTERBFLlUNENS o (a-0-)
SCPY 337 Invention in Physics
Adiiunen  Wild bee
ﬂﬂiUiz%ﬁLﬁamﬁu%amiaaﬁauﬁﬁ’a msvilassrunadnluidnafivunssuiunmsuasinugves
M3UsEAng MI0DNLUY 5NN LAYNITATIAULUY
An introduction to the invention with a practical approach; mini projects in physics

emphasizing on the processes and skills of the invention; design, problem solving and prototyping

&
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SCPY 338 Robotics
daduney mild boo
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Position and orientation representation, forward kinematics, inverse kinematics; robot dynamics;

trajectory generation; motion planning; robot control; robot design; robot perception

W acls  SiAUAARTIUGS a (m-0-b)
SCPY 342 Advanced Optics
daduney  mild bae
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Fresnel diffraction, diffraction grating; matrix method for polarization, polarization in
anisotropic, medium; Fourier optics; non-linear optics; optical properties of materials, optical
properties of metamaterials, theory of multilayer films; introduction to quantum optics; selected

topics in modern optics

WMNE & ATUTZTENALALYDS a (a-0-)
SCPY 343 Laser Applications
pfefunoy  wild on
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An overview of laser operating principles; interaction of light with matter; characteristics of laser
beam; pumping processes; operating principles of lasers; non-linear optics for lasers; holography;
lasers in scientific applications; lasers in optical communications; lasers in industrial applications;

lasers application in medicine

Wid aee  walulagidulediuas o (en-0-b)
SCPY 344 Fiber Optics Technology
Anladuney  wila one

oufvemethaduduag mwﬁmauf?uiaﬁmaa wnlotuasiafie LLasmiU%qmﬁi‘zﬁy

wlerhuasiiandnivlodng uwasiudauaginsaniuas gunsanauletuas gunsasugiauletiuas



seauligen M »3 O n O wen AMZINIAIENT

uAlo dnanTIne1ransiadin a1vivinand madvland

nsdeasauletuas Taswnaauleduas wiesdloduadmiussuuauleviuas wuleduaslidady
ﬁaszjuaﬁmaiﬁﬁm%fums"dﬁs&;ﬂﬁﬁgﬂaﬁwLLan

Theory of optical waveguide; theory of optical fibers, specially fabricated optical fibers and
their applications; photonic crystal fibers; optical light sources and detectors, fiber optic devices,
fiber optic sensors; fiber optic communications, fiber optic network, optical instruments for fiber

optic system; non-linear fiber optics; selected topics in fiber-optic applications

Wnd e iAuAEnsealre a (-0-b)
SCPY 345 Modern Optics
Apaduneu  ld oae
yqufnduuiminling msfunsesndusaddufinains 4 daumansdasnads nanlsedu
nsunsnden NMadsnuy ySesirumans awes aletiuas faumasmoudy faumanslaiaau
Favorirumans Ty
Electromagnetic theory, propagation of light wave in media, geometrical optics, polarization,
Interference, diffraction, Fourier optics, lasers, fiber optics, quantum optics, nonlinear optics,
contemporary topics in optics
W el LATEgANEASHENE a (a-0-b)
SCPY 352 Econophysics
pfaduneu  ild bloe WA oms WA bes WA mloo
MdNNIANAITILAENUBIETINIR MaNAn1en1siu Adnalunainnisdu nMsnszteanuunasidy ns
La‘uLLUUEju MSARBUTRULUSIIY NIPUIUNITVOUET NIvUIUnITAlNLAGRN ﬁumi@‘lgﬁué‘?lﬂﬁimmﬁ@ﬂ A3
fasrmansans wuuiaesesuuan-lvadmiuausiuadlunisamu mﬁaimﬁauuamwmﬁu
wuusaesnsindulavesunazaulunain NInsranefveInIUIA
Invariance principles and laws of nature, financial markets, physics in financial markets,
probability distribution, random walk, Brownian motion, Levy process, stochastic process, stochastic
differential equation, option pricing, Black-Scholes Model for hedged portfolio, Hamiltonians and

stock options, agent-based modelling in financial market, wealth distribution

WE e wurRamsiEnduazanuanlefieanaindou o (en-0-b)
SCPY 355 Conceptual Physics and Misconception
Anaduney il e&w WA ed
nénnsiuguvesianaluie namans audivesaans adu QUVNAMANT Tulvusindn Aanage
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Fundamental principles of physics in mechanics, properties of matter, waves, thermodynamics,
electromagnetism, modern physics and physics laboratory; an overview of research and theory
related to misconceptions in physics; using research to find student misconceptions; misconception

in various topics in physics

Wnld aoe  Wande3ee a (a-0-b)
SCPY 364 Solar Physics
deduney  wvd odw
authiesmuromsoring lsaiflosuar igdnsvowmsoiing lestuadles lalsun mgades ou
vg Faloanilos Mulnszuugioy meluvesniseniing
Basic properties of the sun, photosphere and the solar cycle, chromosphere, corona, solar

storms, solar wind, heliosphere, origin of the solar system, solar interior

wla moe  nquiduninsainiialy a (a-0-)
SCPY 365 General Relativity
Jdiduney  mild b

wuillvlan muiwes wndn YudsuIy svsseiiduiigauniuin analag TawaFousily analuums
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Manifolds, tensors, metric, parallel transport, geodesics, curvature, general covariance, gravity
as space-time curvature; Einstein’s field equation, linearized gravity, gravitational waves; Newtonian
limit, gravitational time dilation; Schwarzshild solution; classical tests, interior solution, black holes,

cosmological solution, physical cosmology

WWd ebd  asAEninuand o (e-0-b)
SCPY 366 Galactic Astronomy
deduney  wvd odw
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\Rerves

An overview of observational techniques used in astronomy, radiative process, distance
measurement for astronomical objects, stellar evolution; discoveries and types of galaxies, Milky
Way Galaxy, local group, spiral galaxies, elliptical galaxies, active galactic nuclei, galaxy formation,

galaxy evolution, and recent research in the field

(e
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SCPY 371 Solid State Physics
defuney  wvd moo
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Crystal structure, reciprocal lattice, Fourier analysis of the basis; crystal binding; phonon and
thermal properties; free electron Fermi gas; energy band; semiconductor crystals; Fermi surfaces and
metal; superconductivity; diamagnetism and paramagnetism; ferromagnetism and

antiferromagnetism; dielectric and ferroelectrics

WMNE meolo waNNISMNEiAndvasulumalulad o (en-0-b)
SCPY 372 Physical Principles of Nanotechnology
Jdaiunen  wld moo
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Physics of the quantum well, wire and dot; physics of semiconductor nano-devices; the
fabrication of semiconductor nano-devices; quantum transport; single electron transistor; optical

techniques in nanotechnology; spintronics; nanodevice modelling

WE aeln  agBidnnsadindnicuas o (en-0-o)
SCPY 373 Opto-electronic Materials
Jdaduney mild baoe
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Structure properties; light propagation in media, light propagation in waveguides; electronic
structure of semiconductors; optical properties of semiconductors; light detection; light emitting

diode and laser diode; signals modulation; display devices; fabrication and processing of opto-

electronic devices

&
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SCPY 383 Introduction to Solid Earth Geophysics
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The earth and solar system; plate tectonics; geomagnetism and paleomagnetism; seismic wave
and wave propagation; earthquake seismology; the earth’s gravity and gravity anomaly; heat transfer

within the Earth; geochronology; the earth’s internal structure

WNE =& N1TAN5IINISTUNANAA283Tduudng o (e-0-b)
SCPY 385 Geophysical Prospecting — Potential Field Methods
Idaduney  wa ode WA od
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Physical properties of rocks; electrical methods; magnetic methods; gravity methods

wld ace  UFTANIsHENAdug © (o-a-e)
SCPY 395 Advanced Physics Laboratory
padunou  ld bee
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Advanced experiments based on topics in physics such as optics, quantum mechanics,

statistical mechanics, nuclear physics and materials science; presentations of experimental results

Md oo WENATAIUIN o (en-0-)
SCPY 400 Computational Physics II
Jdeunen il moo
%umaui%‘@aﬁuam%uqﬂ mssraeadaiaarlununaransnatadn namansnIeuiy NamansLisanm
wmdnlvivin uagAnauszgne
Advanced numerical algorithms, numerical simulations in classical mechanics, quantum

mechanics, statistical mechanics, electromagnetism, and applied physics
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SCPY 402 Signal and Image Processing
pfaduneu  mvd boo
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Signal types, signal sampling, signal filtering; Fourier transforms, Z-transform, wavelet

transforms, neural networks, color space and conversion; image filtering, image segmentation, image

registration, geometric transformation, image compression, image analysis, computer vision

IWNE o N5 BBUTUSHATULUUIUIU a (-o-o)
SCPY 403 Parallel Programming
daduney  mla boo
an1UnenssunoufinmesuuLruL Madeulusunsuwvusuiuaie Budile Tomuwdud Fyfie uas
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Parallel computer architectures; parallel programming using MPI (Message-Passing Interface),

OpenMP (Open Multi-Processing), CUDA (Compute Unified Device Architecture), and OpenCL (Open

Computing Language); parallel numerical algorithms

WMNE o IBLTIAUVEMTUANNIITIDYAUS o (en-0-b)

SCPY 404 Numerical Methods for Differential Equations

daduney mld bas
FEnane1Tn FaaunTnsin RUTImEAR SRTeEUnASY N5ESR3A MIIATIERATIIETES
Finite-difference method (FD); finite-element method (FE); finite-volume method (FV); spectral

method; grid generation; stability analysis

WNE o wamansvaslualdsAuIn o (e-0-b)
SCPY 405 Computational Fluid Dynamics
daduney mla moo

aumsmuamwamam%ﬂuaﬂma 5?1‘15}&43LQWW‘U@Q?!@JM?L%Q@HW‘LJ%EJ‘@EJ FBsmenamansvasinalds
fna M3sassnsivanuulimiiauazuuuniln mssraeinslvauuududalulauazTusala n1sshansnns
Tnawuuanfiunsuazuuudulau

Governing equations of fluid dynamics; characteristics of partial differential equations;
computational fluid dynamics (CFD) techniques; the simulation of inviscid and viscous flows;

simulation of incompressible and compressible flows; the simulation of laminar and turbulent flows

(]



seauligen M »3 O n O wen AMZINIAIENT
uAd.lo MaNgATINemansingn auIvwand AN
WHlE @ob  NMIUANINTNYBIYBYANININEIAENT o (-0-5)

SCPY 406 Scientific Visualization
pdaduneu  mvd boo

ﬂ’]iiJENLﬁU‘UEN%JHEEj ﬂ%qﬁﬁ ﬂ’liﬁgﬂﬂ’]WﬁU”lllﬁLﬂa’]‘g m':?a':fywmwaummmag ﬂ?iﬁ;’]dﬂ”l‘W’ﬁUWlI
LWULQ}EJ% mia';wmw%aada

Human visual perception; color spaces; scalar field visualization; vector field visualization,

tensor field visualization, data visualization

W <oz MaAmIETigauazndaundy a (en-0-b)
SCPY 408 Optimization and Inverse Problems
gdedunen  wvd boo
"3’%‘1/11%mmzﬁqmimﬂﬁﬂsﬁwﬁ Pvnawsnziiganuumnsiianin Jameeundusuuidaaunayla
oy Fsgalsiedu nseyuudadn
Gradient-based optimization methods, metaheuristic optimization methods; linear and

nonlinear inverse problems; regularization methods; statistical inference

Wd oo Namansvasluavugs a (n-o-b)
SCPY 410 Advanced Fluid Mechanics

FTIAUNOU  INNEA en@en

'
a

gvnadin Nugiunisivavesvesina ngawsny mslvanyuiu nslvavesdng nMsinsemadia Ad
Anulaaties nstuasuududale niswdeulmsuuduliu
Hydrostatics; fluid flow basics, conservation laws, vorticity, potential flow; dimensional analysis;

waves; instability; compressible flow; turbulence

e oo ARULAITAEY o (an-0-b)
SCPY 411 Nonlinear Waves
Fpdeduney  wvd omo

ﬂaﬁﬁﬁugmﬁm%msmﬁﬂwmsmmwaLaamaﬂammﬂ%aagﬁuﬁ‘éaa MFAsIEINIUNIUILeNg U
uaznyIIAT MTemaiosnm dasnads Wendudeng aunsufidenisuns maneiinues
anany sruuitanansognnseau lednou

Basic techniques for determining the nature of solutions to partial differential equations;
singular and multiple-scale perturbation analysis; stability analysis; geometrical methods; elliptic

functions, reaction-diffusion equations; pattern formation; excitable systems; solitons

(o
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SCPY 412 Computational Nonlinear Phenomena
defunen wvd moo

mumudsgiing madeulusunsuddmiudymmaandusenanswiln msunszuvaunsivade
luidaau waLaaamaaauﬂWiL%ﬁayﬁugaﬂﬁmlﬁLGTNLé?uLLasanﬂﬂﬁL%q@qﬁugéaalﬁL%aLgu \wAgaNT08lALLA1
nsnerfiaulsaiia szuuAeeafin szUUNSIARLeY

Review of Unix commands; C programming for physics and graphics; solving systems of
nonlinear algebraic equations; solution of nonlinear ordinary and partial differential equations;

cellular automata; generation of fractals; chaotic systems; self-organizing systems

wld dom  WavaRawluUTINgnsallaiBadu a (a-0-)
SCPY 413 Special Topics in Nonlinear Phenomena
Aprdaduney  mvla moo
mu%ﬂum‘uﬁmﬁL?{m%aaﬁwimgmiaﬁaiLGTNLE?u wu MIlesgmiafissnmues lednou warans
vodlwAneuiifigs mauneduluszuuilannsngnnszgu
Researches in specialized fields relating to nonlinear phenomena e.g. stability analysis of

solitons, higher dimensional soliton dynamics, wave propagation in excitable systems

WHE cox  STUUTUDOU o (e-0-5)
SCPY 419 Complex Systems
pdadunou  mvd moo

feuazienwesszuuiueey umAaiuguilelunmsusseessuuduseu Ussinnuagiosnsues
\waganeelnxn nsUszanalnglvauumnans nauinsivadusng nquins dssamvessyuuiaiens
ANTNNLNIUYDITTUUATOIE SEUUNATRULSZUUIAS Y ﬁ;@ﬁ%ﬁ@%ﬂﬂgﬁ@ém O syUULATeUY
wuiaulsyam windanesiu sruuuumladeou

Definitions and examples of complex systems, basic concepts used to describe complex systems;
types and examples of cellular automata; mean-field approximation; the percolation theory; the graph
theory; types of network; the robustness of networks; dynamical systems on networks; origin of scaling

laws; game theories; neural networks; genetic algorithms; complex adaptive systems

WNE oo Wandvasayniayagiu a (-0-o)
SCPY 421 Elementary Particle Physics
dsduney vl bee
wamamiﬁ‘ﬂuaqawmmﬂayu JaUAEARSLIE RSN duns doTuzBanien ﬂ{]‘UaﬂVLWE’JijLLiJu
Tiwwaransisrousia Inviwaransvasnnsnuazanasou mausilaslulauniing sunshseieenioou

TR0



seauligen M »3 O n O wen AMZINIAIENT

uAlo dnanTIne1ransiadin a1vivinand madvland

Elementary particle dynamics; relativistic kinematics; symmetries; bound states; Feynman rules,
qguantum electrodynamics, electrodynamics of quarks and hadrons; quantum chromodynamics;

weak interactions; gauge theories

WNE <mo Wandwaraun e (-0-b)
SCPY 431 Plasma Physics
pfsdunou il ode WA edw
5ITURVDINAENT YUAVBINAIFUN wamam%mmaqmva mwﬁﬁ]aﬂ qmnwamam%@mmmﬁﬂ
rAuaiafiosnn Anuduiiu Tassasa mstieaiudniausman miﬂizqmﬁ
Nature of plasma, types of plasma; particle dynamics; kinetic theory; magnetohydrodynamics,

waves instabilities; turbulence; structures; magnetic reconnection; applications

wnld em¢  Ugysyrusshugdnsutniand o (en-0-b)
SCPY 435 Artificial Intelligence for Physicists
gdeduney  wvd moo

gwuimmmﬂzgﬁymszawé Uizifﬁﬁumﬂzyzmﬂizﬁwé mmmmﬁmmﬂizﬁwﬁ Funuiideyan nns
wndeym Bn1seum Jaymmsiinduluaudeuludedi mmg AIING m’ﬂﬁmama ANTINUAY A3

v a o o

finauls Bdsadidmumslumapaiiliuuuey Bn1eFougdeedn matouguenaios MaFouguuuiing
auAu MaFeuguuulufinisauny maSeuguuuimataiuuse mateusdein nsfuguenaes Inens
vju‘auﬁi A15UTHINBNISTINTIR MSaUALE NSASNETIALEIRLIN

Foundations of artificial intelligence (Al), history of Al, branches of Al, intelligent agents;
problem solving, search algorithms, constraint satisfaction problems; knowledge, logic, reasoning,
planning, decision making; probabilistic methods for uncertain reasoning; statistical learning methods;

machine learning, supervised learning, unsupervised learning, reinforcement learning, deep learning;

machine perception; robotics; natural language processing; game playing; computational creativity

WnE <> A19ITEU3VRIATEILAZINYINTTVDYA o (en-0-o)
SCPY 436 Machine Learning and Data Science
Jndsduneu  mNE moo

FnsannvularnIsIILUATEn 35N150R008LUULTREY I5N1TanaekuUlLdREY T euUIUNbNG

a

fign k # FBnsonnesuuvaeiafng MTRATIFVLUULUILENLB LAY MAATIEvngy n1sandia Bnsiden
#eena FBnsBudunuuadu 3Bnsuan Bidenuuudassuasisnalsiedu nsidenisnges Fn1sanaey
wuudurey Bn1sonnssiuuatals FBmauvunula Bietesnnweifime Taswigussam madsugdedn
regression and classification, linear regression, nonlinear regression, k-nearest neighbors, logistic
regression, linear discriminant analysis; cluster analysis; dimensionality reduction; resampling

methods, cross-validation, bootstrap; model selection and regularization, subset selection, ridge
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regression, lasso regression; tree-based methods; support vector machines; neural networks, deep

learning
W ooy 1ASIVBUSTAMLTBULAZNSISEUSITIEN a (en-0-b)
SCPY 437 Neural Networks and Deep Learning

pdaduneu  mvd moo

TasseUszamiiton siiavedassmeusyam winfwesuarlawesniises madougddn
Iﬁiﬂ‘lﬁﬂﬂi%ﬁﬂ%LLUUE’%QVLU‘{JJ'N%J”I LWEJ%L‘U‘WV]‘EEJ’LJ LWEJ‘%L?JWV]?EJULLUU%@’]EJ%U ﬂ?iﬁﬂiﬂiﬂj’mﬂ‘i%a’m %%M’]ﬂ"]
winzaw mvfualeawemnniives lasmnsUszamuuuaeulagiu dusviasnlud® duasvasmlul®
RRNRIERIE IﬂiﬂjwﬂszmmLLUULﬁmw“uLLazLﬁuuﬁﬁﬂﬁ Tassneuszamenudededn lassvneuszan
yutuuUiea arwsisverdunazem %ﬂamuﬁg’nwuﬁﬂiza ﬂ”IiL%EJugLLUULaiQJLLNL‘TJ&ﬁﬂ miﬂizqmﬁ%
TaserneUszam

Artificial neural networks, types of neural networks, parameters and hyperparameters, deep
learning; feedforward neural networks, perceptron, multilayer perceptron; training neural networks,
optimization methods, hyperparameter tuning; convolutional neural networks; autoencoders,
variational autoencoder; generative adversarial networks; deep belief networks; the vanilla recurrent
neural network, the long short-term memory, gated recurrent unit; deep reinforcement learning;

applications of neural networks

WNd @0 ARAAEASFINIINEMIUNgB)AIDUAY a (en-0-b)
SCPY 440 Mathematical Foundation for Quantum Theory
eduney e bloe WA e WA be

arwnazidu U3giisaidsm annisvesszuuLaznanaiin Adanala anmizg MItdunis nqud
aansa M Tmumana vesdeas nsia stuuUsvneu ssuudn danmeiaiu nsthn

Probability, Hilbert spaces, states and effects, observables, duality, operations, the spectral
theory, time evolutions, channels, measurements, composite systems, open systems, entanglement,

decoherence, transport

Wild e ViAumandisnnsuduiacdu o (a-0-5)
SCPY 441 Introduction to Quantum Optics
Andaduney il mloo

melturesaun aouglaBeisun nmsvanUassuazgeadumsunisdvesernon Wanduladeisun
WUUATBUAN NTEANENERALATINATLNINADA N15TUSALULINNIA dnueTudndednuiu nadanisinln
nou adAvedlniney n1suvatanasiuudamiivesviaifinies 1MSUNINADALUUEE--ULLLAA nsaUA
wuumewsi TaBeisusuuuiminh meuauuugUesandueavediinou Aauiay
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Field quantization, coherent states, emission and absorption of radiation by atoms, quantum
coherence functions, beam splitters and interferometers, quadrature squeezing, number squeezed
states, photodetection techniques, photon statistics, spontaneous parametric down-conversion,
Hong-Ou-Mandel interferometer, quantum eraser, induced coherence, superluminal tunneling of

photons, entanglement

WNd <o N1SNAABININAUAIENILTIADUAY o (on-0-b)
SCPY 442 Experiments in Quantum Optics
FUsAunen WNd ebo

o

Tireunazuasiuialninou ﬁﬂuqﬂmaﬂﬁawh \@ies dpseny e talilnou e
SUMUINIMBUSY MIvaaesdudanas nsusznaliuasuuududn nsvnassnislugnvitaneidameusiu
nsmaaeuiugutesnamanintauiy mslilneuwdufaivg nadennenduasnisifunisimseudu Tnl
POUAEILUUTANTLY MInTIadeuanaLTRazvesiindlnedin msnsraesERUBsmeUiL N3
\dougneidinieusin msduaudnieusi

Photons and photon sources, basic optical components, lasers, amplifiers, photodetection
techniques, quantum noise, squeezing experiments, applications of squeezed light; quantum non-
demolition (QND) measurements, fundamental tests of quantum mechanics; photons as qubits,

post-selection and coincidence counting, heralded single photons, characterizing photonic qubits,

quantum key distribution, quantum teleportation, quantum computation

WNE €& AUANANTAUNALUDIAY o (-0-5)
SCPY 443 Introduction to Quantum Information

Anrdaduneu  mvla meo
auaziiunazansauma asnUsznauTeImguiieoudy Mssiadsmeudy nsiauuutertily
ALY NIIANTUNTATAUMALTIAIDUAN NITANIATIAIDUAN VIO WA TAUNATIAIDURY
Probability and information, elements of quantum theory, quantum cryptography, generalized
measurements, entanglement; quantum information processing, quantum computation, quantum

information theory

Wild @0 TavednassMeilEndsauade e (en-0-b)
SCPY 450 Selected Topics in Contemporary Physics
Fdafuneu  wla boeo

vveifeiuaulalutagiiluaniemsiievesiuidna

Research topics of current interest in a particular specialized field relating to physics
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SCPY 451 Forensic Physics
dafunen  ma eds WA o&

ﬂﬁﬂémanﬂﬂiLﬂﬁauﬁﬁL?{afs%aaﬁvﬂﬁmm'mﬁqn 9URAYMARI1T mqsﬂuuaxm%qmzqu namans
vadlvadmumsinsznasuideniionunaiiia ﬂ%ﬂémmmm;auﬁ’m%’umesajt.wﬁaluﬁuaxmi
WasuuasgamgiivesdeTiavdaname aduuasirumansdmiunimmandngiluaniuiiiame
lyhvhuazusindndniunuiigaundngiu Adnaadelmiifevestueioslieiinmeiugdunuigon
NangIU

Physics of motion concerning falling from the height, traffic accidents, firearms and ammunition,
fluid mechanics for bloodstain pattern analysis; thermal physics for fire scene analysis and
determination of the post-mortem temperature; wave and optics for evidence searching in a crime
scene; electricity and magnetism for crime detection; modern physics relevant to advanced scientific

instruments for crime detection

WHe <o IMerAraasnisAsuuUasvesgiiennis a (en-0-b)
SCPY 452 Climate Change Science
padunou  id o& WA o&s

Aana TAseasng u,azﬂalﬂmizﬁEJmwé’mumm%umimmﬂLLasmmawi 1ndnsiadl unaiFeunsyan
gl Gaia UsziRenanslan nansevuvesianssumywe wuudiaesglennie 3mnssussdl Msudn n1siiv
uarnIsianLamdsy msluarniseysnumdsnu uafiy vesiis uazmsuuslelua nswdnoims
mwgmam%mmmiamlﬁaﬁauﬂizﬁm Uisﬂmﬂiiaml,azwqﬁﬂisuwwé

Physics, structure, and energy transfer mechanisms of the atmosphere and oceans; chemical
cycles; greenhouse gases; the Gaia theory; history of the Earth; effects of human activities; climate
modelling; geoengineering; production, storage, and the distribution of energy; the energy use and
conservation; pollution, waste, and recycling; food production; economics of greenhouse gas

reduction; human population and behaviors

e c&n  TaflEndilosdu o (e-0-b)
SCPY 453 Introduction to Biophysics
didunen  id ods WA o0&

UrngmIokiedifang aunanauazaunanilueas naransaiAvesnisuanieanyeddu wamans
HWaunsibomu nsruiumswuadueaa stuniendomy nssaeadrmunasdweuinislades
ludhang

Biophysical phenomena, mechanical and chemical equilibrium in cell; statistical mechanics of
gene expression; introduction to evolutionary dynamics; transport processes in cells, introduction to

epidemiology, and introduction to deterministic and Monte Carlo simulation in biophysics

o
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SCPY 462 Radio Astronomy
FUsAUNoU WA ek

#190IN7A  MINTIVNFYIUINYLaEYINTUNIL NaRdlnInsIALIngLarBunesilselines
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NNUANT D Qndvesneainlulasiov

Antennas; signal detection and noise; radio telescopes and interferometers; radio waves in
media; radio emission from the Milky Way, stars, interstellar medium and other galaxies; cosmic

microwave background

WWE o FeBARadN o (an-0-b)
SCPY 463 Cosmic Rays
deduney  wvd beo

amsnmesiidaoaiin nuiduivsnmiiay Adnaveseyniayagiu nalnnisisseymiandanugsly
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An overview of cosmic rays; special relativity; elementary particle physics; acceleration of
energetic particles in space; the origin of solar energetic particles; other energetic particles in and
around the solar system; origin of galactic and extragalactic cosmic rays; particle detection; transport

of energetic particles in space; cosmology; cosmic-ray research

MNE oo As1FERsuazNdndansidngns o (-0-b)
SCPY 467 Astronomy and Astrophysics
AUsPUneN WA ode WNE 0dw

FEUUAILATIEN NanagSey Nanavesninny NuanT wnawine

Planetary systems; solar physics; stellar physics; galaxies; cosmology

WWd oz TRTBRAESINIIANSIANERS o (an-0-o)

SCPY 468 Selected Topics in Astronomy

piiunen  Wd eda WA 08
shreitefiuadlalutigtuluaviamediismestuanmans

Research topics of current interest in a particular specialized field relating to astronomy

o&
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SCPY 469 Selected Topics in Astrophysics
ARUNIU WNA ede NNE odw
vedenuaulaludasduluaviameiiigivesiuidananismans

Research topics of current interest in a particular specialized field relating to astrophysics

Wnld ewe  Wandvasaansatuntugng el o (on-0-o)
SCPY 475 Theoretical Condensed Matters Physics
pfsfunou  ld mole WA mem

IYUUVAIEDUNTA nsmeulydduiides mUszauuwuusya-en Wenduniu wnunmusse
wazdurudninu lavgund uwuusaesnsdidnasoudmiulans nuivesvanesi nauins
sumuvesdumsielureananesd Mandulndidnasn anmnisiluh faBeennund Usngmsains
thiaean nuiiidiea aunisvesnmdanuvesinibeein fihdinuuui o ssuviifinnuiiuesiausy
LLUUR?’]@EN%JUUT;G] ﬂ’]iLiJEdﬂlEJ‘lJLWﬁSSM’JI’Nﬁ’Jﬁ’lLLaSQu’JULLUUQZI@VW; ﬂ"liLU?ﬂlEJuLWﬁLLUULLEJULﬂ@i‘gu mmuﬁu
WMAN @IUNIIINBITRsUSE LAY Yesmmadu uwudasdua-suunin uay mstheniionmaiigs
ingAlumsiwasumanuumeusiy vinialelansiil aanslslaunsy

The quantum many-body theory, the second quantization, Hatree-Fock approximation, Green’s
function, Feynman diagram, and Lehmann’s representation; normal metals, electron gas model of
metals, the Femi liquid theory, perturbation theory of Femi liquid interaction, dielectric function,
electrical conductivity; normal superconductors: superconductivity phenomenology, the BCS theory,
the gap equation of superconductors, type Il superconductors; strongly correlated systems, Hubbard
Model, Mott’s Metal-Insulator phase transition, Anderson’s Phase Transition, magnetism, resonate
valence bond state, spin liquids, Bose-Hubbard model, high-Tc superconductors; criticality of the

quantum phase transition, holographic duality, holographic matters

W oo FAAANEASUATIAINTINTEN a (en-0-b)
SCPY 476 Materials Science and Engineering
prladunen  wa mee

Imaa%ﬂwmawamazﬁuﬁz Iﬂiﬂﬁ%ﬂ\i‘ﬂ@ﬂ‘uaﬂLL%QLL‘U‘UNgﬂ mmhiauuﬂmﬂuwﬁﬂ ﬂ’]iLLWil audn
Wanaveslany ﬂ’ﬁL’gauf\]’mﬁ’leulﬂLLa%ﬂa"LﬂﬂiS‘ﬁUﬂ’J’]QJLL%Q mméyumm uruAaERaznsuUaanaly
Tove nssuiivsnnusouveslavsuaslavenan winfinduazuny wodes nssuIsnistugunodues ms
finnseu Janulu

Atomic structure and bonding, structure of crystalline solids; imperfections in solids, diffusions,
mechanical properties of metals; dislocations and strengthening mechanisms, failure, phase diagrams
and phase transformations in metals; thermal processing of metals and alloys, ceramics and glasses,

polymer, polymer processing, corrosion, nanomaterials

oo
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SCPY 4717 Materials Characterization
deduney  wvd mole
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Nanomaterials, structure determination, optical properties, theoretical studies of materials,
surface morphology, scanning electron microscope, transmission electron microscope, thermal

properties, optical microscope, Fourier transform infrared spectroscopy

Wd ko MIdsramesIaiNanddedtadulaziiou o (en-0-b)
SCPY 480 Geophysical Prospecting - Seismic Methods
daiunen e o
mqwﬁamw@wﬂu aaulmaziiou msﬁu%agaﬂ?%ulmauﬁau ﬂﬁﬂizmama%ﬁzgaﬂﬁﬂmaxLﬁau
msulassaswvedanmenaulmaziiiou

Elastic theory, seismic wave, seismic data acquisition, seismic data processing, seismic imaging

e el m3dsradleadulwasiiounuuaziou o (an-0-b)
SCPY 482 Reflection Seismology
dafuney  mNE odw
mqwﬁmiaxﬁammﬂ?ﬂﬂmazLﬁau miLﬁ’U‘iTaaﬂaLLasmsaaﬂqumiLﬁU‘Jayja ANSUTTUIANALAY
finuveya
Seismic reflection theory, data acquisition and survey design, data processing and data

interpretation

wld @se  msshassmsssaifanduuuluvnwmthuaznisfeundu o (an-0-b)
SCPY 485 Geophysical Forward Modeling and Inversion
diduney mld moo
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goundu

Computer programming using MATLAB, finite difference method; seismic refraction forward
modeling, gravity forward modeling, direct current resistivity forward modeling; an introduction to

the inversion theory, methods for solving inverse problems, the application of the inversion theory

o)
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SCPY 486 Selected Topics in Geophysics |
dafunen  ma eds WA o&
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New or current appealing topics in gseophysics; the topics will change from term to term

e @ee TvenasslussaiNand b o (e-0-b)
SCPY 487 Selected Topics in Geophysics I
Ididuney  ld ode WA odw

waelng viethueiimduduitaulafeatussdliiand Wvesnivdoulvluunaznabeu

New or current appealing topics in geophysics; the topics will change from term to term.

MNE e neusiuiulnadosdiu o (on-0-D)
SCPY 488 Introduction to Seismology
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Seismic wave from earthquake; earth structure and seismic wave; seismic wave propagation;
statistical seismology; basic earthquake data analysis; earthquake location, magnitude, and intensity
deter-mination; earthquake sources; earthquake mechanism; moment tensor and moment tensor
decomposition; earthquake magnitude correction and calibration; earthquake cycle; earthquake
engineering; earthquake hazard mitication; earthquake precursory; earthquake prediction and

earthquark forecasting; seismotectonic of Thailand

W €xo  ATRNIU o (o-a-0)
SCPY 490 Training
dafunen -
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At least 45 training hours over a minimum peried of 4 weeks in a factory or an institution
recommended by the Department; a formal report of acceptable quality must be submitted to the

Department.

o
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SCPY 497 Project in Physics |
Indedunon  Uinwgaou
tnAnwagaenhlasamsinemansuunadnluivefiutaulavnuidng gaUszasafeiitefn
tnAnwlnganTimaihitouararsmuamnsolumsundymvioUszgnalaeiusg
A minor research project is assigned to an individual student to study a problem or topic of

interest in physics; the objective is to give students training in research methodology and to build up

capabilities in problem solving or the application of knowledge

WHE @z 1A5ININAHENd e o (o-o-a)
SCPY 498 Project in Physics I
JpaRuney  mmd e
hinwaznewilassmsinermans ssonadulasinsneiiesainlasinsmieidnd o (uid cee)
vizardulasenisluy
A research project is assigned to an individual student; this can be a continuation of Project in

Physics | ( SCPY 497)

WHE e Auuunluidnd o (o-0-&)
SCPY 499 Seminar in Physics
Aprladunen  wla mee
nmaiaueuazeiusmeluveianaiiieudestulasnuiiindnuidniide wuiinisensds
LLMaIQﬁﬂﬂaEJ"NQﬂg@Q m'ﬁmswﬁuaz&'mm%gaaéﬂﬂ%aé{’mé LLaSﬂ'ﬁﬂj’WLﬁuE]NaﬁuﬁLLaﬂﬂaﬂﬂ’ﬂiJL‘ljlﬂf-\]‘ﬁ
Qﬂﬁuaﬂ
Presentations and discussions of topics related to the students' research project with an
emphasis on appropriate referencing; faithful data analysis and interpretation, and presentation of

research work with correct understanding of the underlying knowledge
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o | ueseiu dunine e, Ph.D. (Applied Physics), Soe T, Jityen A, Kongkaew T,
Univerisity of Tsukuba, Japan Subannajui K, Sinsarp A, Osotchan T.
D b&eER X-ray photoelectron spectroscopy
M.Sc. (Applied Physics), study of chromium and magnesium
University of Tsukuba, Japan doped copper ferrite thin film. AIP
D oged Conf Proc. 2020; 2279(1):140002.
M. @End) uinerdeuiing
D&y
b | WeYlRy 9158¥5UANA W, Ph.D. (Physics), University of Nuchsirikulaphong N, Emarat N,
Pennsylvania, USA. : b&ene Arayathanitkul K. Should we teach
.. (Mand) umInendeuiing free-body diagrams before or after
D bd&ane Newton's Laws?. J. Phys.: Conf. Ser.
2022; 2145(1):012067.
o UNENMUGUS Lam%’mﬁi W, Ph.D. (Applied Physics), The Nuchsirikulaphong N, Emarat N,
University of Edinburgh, UK Arayathanitkul K. Should we teach
D lo&am free-body diagrams before or after
.U, (WEnd) wninendoudina | Newton's Laws?. J. Phys.: Conf. Ser.
Fo&n 2022; 2145(1):012067.
< |wevididun WA, Ph.D. (Physics), Case Western Jirakittiwut N, Patipong T,

e 1UNEY AL

Reserve University, USA
D lo&del
WU, (WAna) uInerdeuiing

bé&de

Cheiwchan chamnangij T, Waditee-
Sirisattha R, Vilaivan T,
Praneenararat T*. Paper-

based sensor from pyrrolidinyl
peptide nucleic acid for the
efficient detection

of Bacillus cereus. Anal Bioanal

Chem. 2021;413(26):6661-9.
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Usz¥vu
¢ |wenid punena 2. Us.9. (Aand) uminedeuiing Amatyakul P, Wood SH, Rung-
D o@dEs arunwan T, Vachiratienchai C,
W4, (Eng) wnAnendouiin Prommakorn N, Chanapiwat P,
: b&&en Siripunvaraporn W¥*. An assessment
WU, (Wang) N Ingasuiing of a shallow geothermal reservoir
tw&&o of Mae Chan hot spring, northern
Thailand via magnetotelluric
surveys. Geothermics. 2022;
95:102137.
a.lolo 819158UsEIMANGAT
o / %a_uquaqa o 1 ) L dl o < a
Gl L funie | Al (@1v1)/aandu/Adndusa **HAMUNIIYINTG
g UUIZAINIUAT - y . -
7 AYIN13 ﬂ'l‘éﬁﬂ‘lﬁﬂ ‘VILNEILLWia‘Téjﬂ e 318013 I‘LIiEl‘U ¢y
Uszu1vu
® YIYLAIN 09U E‘V\IIWIa fA.(Weiy) | Ph.D. (Physics) University of Aharonian F, An Q, Axikegu, Bai LX,
Chicago, USA. : b&mne Bai YX, Bao YW, Bastieri D, Bi XJ.et.a
B.S. (Physics) University of Absolute calibration of LHAASO
Cincinnati, USA. : b&bc WFCTA camera based on LED. Nucl
B.A. (Mathematics) University of |Instrum Methods Phys Res A. 2022
Cincinnati, USA. : b&lbow ;1021:165824.
© WeAnAINe N . Ph.D. (Physics) Massachusetts Cherdwongsung P. Awiphan S.

Institute of Technology, USA.

D bé&do

B.A. (Physics) The University of
Chicago, USA. : b&ee

Kittara P, Matan K, Nakharutai N.
Detectability of exomoons by
examining the signals from a
model of transiting exoplanets
with moons. J. Phys.: Conf. Ser.

2022;2145(1):012009
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o |weriuns  Tuueds s | Us.a. (REnd) uminerdeuding Changruenngam S, Modchang C¥,
& Bicout DJ*. Modelling of the
o © - o A transmission dynamics of
.U, (WENE) W Ineauiing: ) )
carbapenem-resistant Klebsiella
Fodes pneumoniae in hospitals and
design of control strategies. Sci Rep.
2020; 12:3805.
< | wodndnn FsAsuns 361, Ph.D. (Polymer Science and Khositnithikul R, Laisuan W,
Engineering) Case Western Setthaudom C, Sriwanichrak K,
Reserve University, USA. : b&&e | Kunakorn M, Srikhirin T
M.S. (Polymer Science and , Lumijiaktase P, Vongsakulyanon
Engineering) Case Western A*. Application of QuantiFERON
Reserve University, USA. : oe&ma | ELISA for detection of interferon-
.. (nfl) @adumaluladnse | gamma autoantibodies in adult-
ﬁ]auLﬂmﬁU‘iﬁ D lo&ane onset immunodeficiency
syndrome. Lab Med. 2022,
53(1):12-7.
¢ | wrssunes wisulns S Ph.D. (Physics) Virginia Kaenphakdee S, Putthithanas P,

Polytechnic Institute and State
University, USA.: b&e&

M.Sc. (Physics) Virginia
Polytechnic Institute and State
University, USA.: b&me

W, (AdamansUszans)
NI IFUUAAG

odans

.. (MEnd) wminendouding

D lod&ambd

Yodyingyong S, Leelawattanachai J,
Triampo W, Sanpo N, Jitputti J,
Triampo D*. Zinc oxide synthesis
from extreme ratios of zinc acetate
and zinc nitrate: Synergistic
morphology. Mater. 2020; 15(2):570.
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b | Wglsedy dswusisnsal| 3. Ph.D. (Geophysics) Oregon State | Amatyakul P, Wood SH, Rung-

University, USA.: b&clo arunwan T, Vachiratienchai C,

w.u. (WAnd) uwinendoufina Prommakorn N, Chanapiwat P,

D lo&n& Siripunvaraporn W¥*. An assessment
of a shallow geothermal reservoir
of Mae Chan hot spring, northern
Thailand via magnetotelluric
surveys. Geothermics. 2022;
95:102137.

o | weluAa woulnil swau | 5A.(WAw) | Ph.D. (Physics) Warwick Niranatlumpong P, Allen MA*. A 555

University, UK.: lo&mel timer IC chaotic circuit: chaos in a

B.A. (Physics) Oxford University, | piecewise linear system with stable

UK.: o&enen but no unstable equilibria. IEEE
Trans
Circuits Syst I-Regul Pap. 2022;
69(2):798-810.

& | WenIwel NINNIARGST Nl Ph.D. (Physics) University of Cholsuk C, Suwanna S,
« Notre Damg, USA.: b&&e& Tivakornsasithorn K*. First principles

WA (WAna) umInendending | study of small hole polaron

D odaw ) formation in doped olivine

.. (Nang) LiFe1-xCoxPO4: Effects of Li

UHTANEITENATANERT ; o&em | deficiency. Mater Today Commun.
2021; 26:102043.

« | wevdy e1sursinng W Ph.D. (Physics) University of Nuchsirikulaphong N, Emarat N,

Pennsylvania, USA.: b&ena Arayathanitkul K. Should we teach

v, (Wand) uinerdoniina free-body diagrams before or after

D lo&ne Newton's Laws?. J. Phys.: Conf. Ser.
2022; 2145(1):012067.

oo | witun W Ph.D. (Physics) Case Western Cheiwchanchamnangij T, Lambrecht
Ls?j'msmmsgqmgyﬁq] Reserve University, USA.: b&&a | W. R. L. Quasiparticle self-consistent

MU, (RNENE) W Ie1auNina
oé&ée

GW band structure of CrN. Phys.
Rev. B. 2020; 101: 085103.
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@ | W1wsuUINg lodanduns W Ph.D. (Physics) Macquarie Juagwon T*, Jityen A, Udomrat S,
University, Australia : b&ens Osotchan T. Multiwall carbon
Nl (‘Wﬁﬂé) ﬁ;manﬂ‘izﬁ nanotube blended with metal
UANINYIRY: o&ml phthalocyanine and metal oxide
WM. (WEna) paste electrodes for classification
UHTANEIEENUATANERS: bdow | of sweet taste from different types
of sugar. Chiang Mai J Sci. 2021,
48(2):568-79.
oo | wEdaniush WIALATEY weA. | Drrer nat (Physical Chemistry) | Chaloeipote G, Samarnwong J,
University of Innsbruck , Austria | Traiwatcharanon P, Kerdcharoen T,
D o&ns Wongchoosuk C*. High-
L. (eilBeiEna) ﬁ;maﬁﬂiiﬁ performance resistive humidity
UANINYIRY: lo&me sensor based on Ag nanoparticles
M. (1nd) f\;madﬂszﬁwﬁwmé’ﬂ decorated with graphene quantum
: o&enen dots. R Soc Open Sci. 2021;
8(7):210407.
om | WHUTUNS algydl we. | Ph.D. (Applied Optics) Imperial | Satthong S, Saego K,
College of Science Technology | Kitrungloadjanaporn P, Nuttavut N,
and Medicine, London, UK. Amornsamankul S, Triampo W.
Doded Modeling the effects of light
M.Sc. (Applied Optics) Imperial | sources on the growth of algae.
College of Science Technology | Advances in Difference Equations.
and Medicine, London, UK. 2019; 2019(1):170.
Clodax
MU, (Mand) uinerdeviina
Codas
o | UNENIUGNA LONTTHA W Ph.D. (Applied Physics) The Eambaipreuk A*, Arayathanitkul K,
University of Edinburgh, UK. Emarat N, Sharma MD. Ways of
s b&an incorporating active learning
WU, (MAnd) uminerdeuing | experiences: an exploration of
D oo worksheets over five years in a first
year Thai physics courses. Eur J
Phys. 2021; 42(3):035703.
o |WENYEg NI5191 wA.  |Ph.D. (Physics) Cambridge Cherdwongsung P. Awiphan S. Kittara
University, UK.: b&ao P, Matan K, Nakharutai N.
M.Sc. (Physics) Cambridge Detectability of exomoons by
University, UK.:: b&ee examining the signals from a model
B.Sc. (Physics) Cambridge of transiting exoplanets with
University, UK.: b&eo moons. Journal of Physics
Conference Series . 2022;
2145(1):012009.
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oo |unandadn etmuy weA.  |Ph.D. (Physics) College of William [Thammada W, Suewattana M. First-
and Mary, USA.: b&ew principle study of local and
M.S. (Physics) College of William |electronic structures of yttrium-
and Mary, USA.: b&e& doped Ba (Zr,Ti;,) Os. APAMF. 2018;
B.S. (Physics) Lehigh University,  [124(9):644.
USA.: bé&clo
o |W18s¥N1AE InAD3 W, Ph.D. (Measurement & Kaewon R, Pawong C, Chitaree R,
instrumentation) City University, |Lertvanithphol T, Bhatranand A*.
UK: lo&emner ) Utilization of the cyclic
WU, (Wang) umInenasuiina:  |interferometer in polarization phase-
o&emen shifting technique to determine the
thickness of transparent thin-
films. Opt Appl. 2020; 50(1):69-81
o ‘LHEJ’JE]‘VI%r ARTTIIUAS wA |Ph.D. (Physics) Stanford Aharonian F, An Q, Axikegu, Bai LX,
University, USA.: b&&o Bai YX, Bao YW, Bastieri D, Bi XJ.et.al.
B.A. (Physics) Columbia Absolute calibration of LHAASO
University, USA.: b&&o WFCTA camera based on LED. Nucl
Instrum Methods Phys Res A. 2020;
1021:165824.
O maq%wﬁ GRERIVH WA Ph.D. (Mathematics) The Cholsuk C, Suwanna S,
University of Virginia, USA.: b&&o |Tivakornsasithorn K*. First principles
M.S. (Mathematics) The University|study of small hole polaron
of Virginia, USA.: b&a® formation in doped olivine
B.A. (Physics) Lehigh University, |LiFel-xCoxPOd: Effects of Li
USA.: b&ee deficiency. Mater Today
B.S. (Mathematics) Lehigh Commun.2021; 26:102043.
University, USA.: b&&m
®o maqmﬂﬂ agjm wA.  |Ph.D. (Physics and Astronomy)  |Laorpipat S, Fuangthamnthip P, Yuma

Kyoto University, Japan: b&&&
M.Sc. (Physics and Astronomy)
Kyoto University, Japan: bé&&e
v, ({End) unasnsal

URINYIFY: e

S, Tantipoj C*. Attitude of Thai
dental practitioners towards the use
of botulinum toxin in dentistry. Int J
Environ Res Public Health.

2022;19(3):1878.
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o |[WUsAIU Funsng wel.  |Ph.D. (Applied Physics) University |Soe T*, Jityen A, Kongkaew T,

of Tsukuba, Japan: b&ew
M.Sc. (Applied Physics) University
of Tsukuba, Japan: b&ed

MU, (RNENE) YN IeaeNiea:

Subannajui K, Sinsarp A, Osotchan T.
X-ray photoelectron spectroscopy
study of chromium and magnesium

doped copper ferrite thin film. AIP

bé&ao Conf Proc. 2020; 2279(1):140002.

b |[uedeal yyaAsian 9 Ph.D. (Computing) University of |Chanthanasaro T, Boonyasiriwat C.
Utah, USA.: b&&le Numerical study on characteristics
M.Sc. (Geophysics) University of  |of sound and wake generated by
Utah, USA.: b&&le flow past triangular cylinder at
M.Sc. (Computational Engineering|various incident angles. Journal of
& Science) University of Utah, Physics: Conference Series. 2021,
USA.: b&es 1719(1),012034.
m.v. (WEnd) wninendouding
(el

ban  [UBLNYTE ANTANTY 9. Ph.D. (Astrophysical Sciences) Aharonian F, An Q, Axikegu, Bai LX,
Princeton University, USA. Bai YX, Bao YW, Bastieri D, Bi XJ.et.al.
YA Absolute calibration of LHAASO
Master of Physics (Physics) WFCTA camera based on LED. Nucl
University of Oxford, UK.: b&&en |Instrum Methods Phys Res A. 2020;

1021:165824.
b ([Wenif BU1RLNA 8. |[Use. (End) wmivendoudine  |Amatyakul P, Wood SH, Rung-

loddw
m. (Rand) uinendouiina
s w&&n
M. (REnd) umiavenduuiing

s w&&o

arunwan T, Vachiratienchai C,
Prommakorn N, Chanapiwat P,
Siripunvaraporn W*. An assessment
of a shallow geothermal reservoir
of Mae Chan hot spring, northern
Thailand via magnetotelluric
surveys. Geothermics. 2022;

95:102137.
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9. Ph.D. (Physics) University of
Cambridege, UK.: b&&s

M.Sc. (Nanoscale Physics and

.. (NAnd) AN

UNINYFY: b&do

Engineering) Chalmers University

of Technology, Sweden: b&ee

Sapankaew M, Dumnernpanich W,
Jompol Y. Near-infrared
photodetection using random
networks of single-walled carbon
nanotubes with asymmetrical work-
function electrodes. Materials

Research Express. 2021;8(6):066303.

o |[WEAYT PNIAT

9. Ph.D. (Condensed Matter Physics)

USA.: béew

bé&co

University of Wisconsin-Madison,

MU, (NENE) W IeaeNiea:

Somdee A, Suewattana M,
Chunwachirasiri W, Osotchan T,
Sinsarp A. Adsorption of metal-
phthalocyanine molecule on
aluminum (100) surface: The DFT
study; Science and Technology Asia.
2018;23(1)

:67-76

b [WNggnENeY dosana

9. U5.0. (REnad) uninerssuina:

b&da

b&&n

MU, (NEN) W IeaeUiea:

Ohtaki T, Tanaka S, Kaneshima S,
Siripunvaraporn W, Boonchaisuk S,
Noisagool S. et.al. Seismic velocity
structure of the upper inner core in
the north polar region. Physics of
the Earth and Planetary Interiors.
2021,

311:106636.

b |W9ANIB1387 TUNAS

0] Ph.D. (Physics), University of
Rochester, USA : 2559

b

[Glcdets)

WA, (WEAN) W Iendeuiing:

MU, (NEN) W IeaeNiea:

Chantasri A*, Guevara |, Laverick KT,
Wiseman HM*. Unifying theory of
guantum state estimation using past
and future information. Phys Rep.

2021; 930:1-40.
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b |W18DLEEIULAS Y19 51397 9. Ph.D. (Physics) Universidad Aharonian F, An Q, Axikegu, Bai LX,

Auténoma de Madrid, Spain:
&

B.S. (Physics) Universidad
Auténoma de Madrid, Spain:

b&ns

Bai YX, Bao YW, Bastieri D, Bi XJ.et.al.
Absolute calibration of LHAASO
WFCTA camera based on LED. Nucl
Instrum Methods Phys Res A. 2020;
1021:165824.
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M.Eng. (Electrical Engineering) University of
South Australia, Australia: b&ena
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o | wesIvdy Tuadan 2.
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L&'
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@ | wenRuy Feviaulsan 2.

&3

Ph.D. (Physics) Brown University, USA.. &
M.S. (Physics) Brown University, USA.: b&e&
A.B. (Physics) Cornell University, USA.: b&ee
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