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MUGE 100 General Education for Human Development

(0.0) 1183 TUNFUA WU & VUILAN

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

FIFIND ®om AWTINYITEIU 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 AWTINUYITLIU & # o (o-o-&)
LAEN 106 English Level 4

AFAA @0 mwanguiilensioansnisgsiveenaiionndn * 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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ngu MU Literacy
mefn ou)-UURA-auaTmunued)
FFARA ool NNFUMNNARN Y b (v-0-c)

LALA 178 Phutthamonthon Studies

ngu Health Literacy

JU9R @0e mﬁﬂgu‘w&nmauaz@ua@'ﬁuﬂwgﬂLau%uﬁu o (o-o-&)
RAER 101 First Aid and Basic Emergency Care

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

nga 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 ssiiineuasdaanday on (en-0-0)
SCSE 104 Geoscience and the Environment

MIN @0l nMsAuNUSTANduaTRansENUAed AL LarAwndon © (o-o-c)
SCSC 102 Physics Discovery and Impacts on Society and Environment

W eoc msmansided on (en-0-o)
SCSC 104 Introduction to Astronomy

AN @oc iosiuaza9a1 o (o-o-&)
SCGE 104 Sky and Stars

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

WIFN @0 WYIAENTVDIAUAT © (v-0-@)
SCGE 106 The Science of Music
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ININ @0
SCSC 106
AAND @md
LAEN 136
AFND bl
LAEN 222
AFND wlom

LAEN 223

ATERATHALULAUBNANUNIINGANERS o (b-o-@)

Scientific Communication and Presentation

N1391ULALNSWLUNBNITFRANTNTYITINGY an (n-0-)

Reading and Writing English for Communication

mydaueranuiunedinguegisling © (o-0-&)

Effective Presentations in English

N13H0E13ANIWIBING BALANIUNTT] © (o-o-c)

Situational-based Communicative English

ngu Civic Literacy

ININ @o&
SCSC 105
ININ @0
SCSC 107
ALY @e

SHHU 161

ngu Finance and
ININ eom
SCSC 108
AUAY @emen
SHED 133
dUdA e

SHSS 123

ANYANERSTBIDU

o (en-o0-)
Local Science
NwLIITWEMT VTN o (9-0-c)
Integrated Career Skills
walnveanguwasn1sviauludi o (9-0-c)
Group Dynamics and Teamwork
Management Literacy
nsasuwuulniand o (v-0-c)
Investment in Physicist Style
dnnsnaindmiugsiavunan o (9-0-c)
Marketeer for a Small Business
msdndulamenisuimsdmsunisdudusznaunisendiiia © (o-0-&)

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

WAN oo | AUMITIeYRUSATY on (en-0-0)

SCMA 168 Ordinary Differential Equations

WAL @oa | AT o o (en-0-1)

SCCH 103 General Chemistry |

WAY eoc | I b o (en-0-1)

SCCH 104 General Chemistry |l

WAN eon | UURNsATivall o (o-ar-o)

SCCH 107 General Chemistry Laboratory

WM ool W?mé ® o (en-o0-)

SCPY 157 Physics |

WHd oz | Wand b o (n-0-0)

SCPY 158 Physics Il

W ot | UJURNSHENA L UnAY @ (o-an-@)

SCPY 191 Introductory Physics Laboratory
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WNE woo mn%auiﬂmmsmauﬁamaimsmﬁmmzﬁ%@aﬂa o (o-m-&)
SCPY 200 Computer Programming and Data Analysis
WHd bee | NAFEATLUVATU o o (en-0-o)
SCPY 211 Classical Mechanics |
Wi bloc Lma@é’asi'?uqdﬁm%fuﬁﬂﬂaﬂé o (o-0-@)
SCPY 224 Advanced Calculus for Physicists
WG oene | wilvdnlnin o o (-0-p)
SCPY 231 Electromagnetism |
Wld oo | M3dukazAAY o (en-0-D)
SCPY 234 Vibrations and Waves
W b | aunsiliveuiusdmsuiniand o (v-0-@)
SCPY 236 Differential Equations for Physicists
Wd bew | Nupdndadudwmsutiniand o (v-0-@)
SCPY 248 Linear Algebra for Physicists
Wid b | Wandyalnl an (sn-0-)
SCPY 251 Modern Physics
WMaE o ﬂﬁﬁaﬂﬁ?\lﬁﬂéuazaaﬁ%muzﬁw © (@-m-6n)
SCPY 293 Physics Laboratory and Introduction to Statisitics
W b ﬂﬁﬁamﬁ\lﬁﬂé%uﬂmq © (@-m-6n)
SCPY 294 Intermediate Physics Laboratory
Wld e | ATeMsTENSTuLIZh o (e-o-b)
SCPY 299 Introduction to Physics Research
WWd moo | WEANATIMIWIN o (en-0-o)
SCPY 300 Computational Physics |
WA mbo | NAFERIAIBUAL © o (en-0-o)
SCPY 320 Quantum Mechanics |
Wld meno | auvaransuaznaransais o (en-0-o)
SCPY 330 Thermodynamics and Statistical Mechanics
Wd moe | Nandeznoulazundss o (en-0-o)
SCPY 327 Atomic and Nuclear Physics
WNE e | DLEANTONNE o © (o-0-c)
SCPY 334 Electronics |
Wia meg | iaumansyalnl an (sn-0-)
SCPY 345 Modern Optics
e e | UTRmsTiAndduas © (@-6n-e)
SCPY 395 Advanced Physics Laboratory
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WA <o | NISHNSIY o (o-en-0)

SCPY 490 Training

Wd el | lasINIneia@ng o o (o-c-a)

SCPY 497 Project in Physics |

Wd ez | lasInIneil@ngd o o (o-c-a)

SCPY 498 Project in Physics I

Wd e | dununluil@nd © (o-o-)

SCPY 499 Seminar in Physics
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nauIvIRINAIEAS uazraNNIwmasdmIuNand

e mom | Nufnay o (en-0-1)
SCPY 303 Group Theory

wd moe | MRS sseudmiuTnTiEnd on (en-0-0)
SCPY 304 Complex Analysis for Physicists

WE mo¢ | wleednsemsstadmiutniland on (en-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

W o | INeIMIVUEUA o (en-0-1)
SCPY 338 Robotics

Wild oo | ANALTIAIIN b on (en-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 | WTauardmIuaNNITTI0UINUS on (en-0-o)
SCPY 404 Numerical Methods for Differential Equations

Wid o | namansveslualteduan o (en-o-o)
SCPY 405 Computational Fluid Dynamics
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WNE <o miLLammwsuawTa;damﬁmmmam‘ en (en-0-0)
SCPY 406 Scientific Visualization
WNE <o mamﬁwmmzﬁqmLLasi’jzymé’auﬂé’U on (en-0-0)
SCPY 408 Optimization and Inverse Problems
wila @ne | Yaygseivgdmsutiniland on (er-0-0)
SCPY 435 Artificial Intelligence for Physicists
WNE oo miﬁauﬁmaqm?aaLLaze;mnm'ﬁsd"ayja on (en-0-0)
SCPY 436 Machine Learning and Data Science
e cened ImdﬁhanizaW]Lﬁ&JmLazmﬁSauiﬁmﬁﬂ on (er-0-0)
SCPY 437 Neural Networks and Deep Learning
NENTVINAAEATUUUATU QUUNAAIEAS uaznar1anTain

WHd oo | WSATALAYLADDE o (en-o-D)
SCPY 311 Fractals and Chaos
Wild melo | NamEAsuUatU b on (en-0-0)
SCPY 312 Classical Mechanics |l
WG mom | Nadansvedlva o (n-0-o)
SCPY 313 Fluid Mechanics
WA o0 mmam%maﬂua%qa on (en-0-0)
SCPY 410 Advanced Fluid Mechanics
Wil oo | AAUlTWEY on (e-0-0)
SCPY 411 Nonlinear Waves
Wi <olo | Usingnisadliidadundaiium on (en-0-0)
SCPY 412 Computational Nonlinear Phenomena
A com | Favefiavlulingnisailadadu an (sn-0-o)
SCPY 413 Special Topics in Nonlinear Phenomena
e o | STULTUTU on (en-0-0)
SCPY 419 Complex Systems

nguivinacmansatauny Wandasnauuazlauana Wandiamdesuazaynia
WA mloen | NAFIAATAIDUAL o on (en-0-0)
SCPY 323 Quantum Mechanics |l
Wild oz | WaAndornouBvaaes o (on-0-o)
SCPY 328 Experimental Method in Atomic Physics
WA oo | WANdvRIDUNIAYATIY o (en-0-b)
SCPY 421 Elementary Particle Physics
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W menlo | waltndnlilin o o (-0-p)
SCPY 332 Electromagnetism |I
W e | BLAANTOTENE o o (o-o-&)
SCPY 335 Electronics I
Wia oo | MyInUSunaunmnsil@ndlaglyiituiadelng an (sn-0-)
SCPY 336 Physical Quantities Measurement using Modern Sensors
Wla mews | M3UsERNSIUAEN an (sn-0-)
SCPY 337 Invention in Physics
Wd @ne | A@ndwaaN o (en-0-o)
SCPY 431 Plasma Physics
nguvIviAuAEnswazn1sUsEENg
W anclo | irumansTuEs an (sn-0-)
SCPY 342 Advanced Optics
WHa e | M3UszEndiaies an (sn-0-)
SCPY 343 Laser Applications
wd mee | walulagidulodues o (en-0-o)
SCPY 344 Fiber Optics Technology
Wld eco | AdlaAEnIgIUIINGmTUNg U AtoUsY o (en-0-)
SCPY 440 Mathematical Foundation for Quantum Theory
WHWE €co | TAUAERIITIMBURLIUDIAY o (en-0-)
SCPY 441 Introduction to Quantum Optics
WA €clo | NMINAABINIYIAUAIEASLTIAIDUGN o (n-0-o)
SCPY 442 Experiments in Quantum Optics
Wd @con | ABURNETEUNALTDIAU o (en-0-o)
SCPY 443 Introduction to Quantum Information
nauIvanadnduszend
Wd e¢o | WveRnasIsHandsiuae o (n-0-o)
SCPY 450 Selected Topics in Contemporary Physics
WA mdlo | LAsugenansiland an (sn-0-)
SCPY 352 Econophysics
wid mee | wnAnmsiidnduazanunlafinaiapfou o (en-0-o)
SCPY 355 Conceptual Physics and Misconception
mild <de | UANENE o (en-0-)
SCPY 451 Forensic Physics
Wa €lo 531/1mmam%msmﬁammawamﬁmmﬂ o (en-0-o)
SCPY 452 Climate Change Science
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e eem | TrilEnd Doy on (en-0-o)
SCPY 453 Introduction to Biophysics
NaNIVINTIAIENT
Wia moe | WAndgSuy o (en-0-1)
SCPY 364 Solar Physics
Wa o | nguiduinsniwily an (en-0-)
SCPY 365 General Relativity
Wld oo | ATIenaninIuand o (on-0-o)
SCPY 366 Galactic Astronomy
WA @olo | ASIANEARTINg on (en-0-o)
SCPY 462 Radio Astronomy
Wd o | Sednoaiin on (en-0-o)
SCPY 463 Cosmic Rays
Wd oo | MTIAansuaridndansienans on (en-0-o)
SCPY 467 Astronomy and Astrophysics
e @oz | Fwedadssneanseans o (on-0-o)
SCPY 468 Selected Topics in Astronomy
e eox | FavednassneiEndansianans on (en-0-o)
SCPY 469 Selected Topics in Astrophysics
nguIyiandvasaans Wandiag uazurlumalulad
WG mede | WAndanuzuds on (n-0-b)
SCPY 371 Solid State Physics
Wd molo | nannsneiandvesunlumalulad on (en-0-o)
SCPY 372 Physical Principles of Nanotechnology
WA oo | JanBiannseiindniauas o (n-0-o)
SCPY 373 Opto-electronic Materials
WA <o | WANAvoaasATULULLTING 6] on (en-0-0)
SCPY 475 Theoretical Condensed Matters Physics
W <oo | Janeaniuayieinssuian o (on-0-o)
SCPY 476 Materials Science and Engineering
W e ma%%’ﬂé’ﬂwmzmwwwaﬁa@ o (o-on-&)
SCPY 477 Materials Characterization
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nguIYssainand

e e | sediflAndveslantuiiugiu o (en-0-o)

SCPY 383 Introduction to Solid Earth Geophysics

Wd mee | Msdrsiannsssaliandaieisauudng on (en-0-o)

SCPY 385 Geophysical Prospecting — Potential Field Methods

Wild eso | Mydmiansssdiiandmeisadulmaniiiou on (en-0-o)

SCPY 480 Geophysical Prospecting - Seismic Methods

wild o | 3dTadendulmaifiouwuuasiou on (en-0-o)

SCPY 482 Reflection Seismology

W e | Msshapwnsssaiianduuulinatuarnsteundu on (en-0-o)

SCPY 485 Geophysical Forward Modeling and Inversion

e ez | Fwodnasslussafland o on (en-0-o)

SCPY 486 Selected Topics in Geophysics |

e eze | wodnasslussanEnd b on (en-0-o)

SCPY 487 Selected Topics in Geophysics |l

e ees | Issiuduluadosdu o (n-o0-)

SCPY 488 Introduction to Seismology
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MUGE 100 General Education for Human Development
JdeAunau laidl

madudadiaiidunywdauysel Ussinuddgifinansenuiedinuuasdwndeuluuiunves

AULEY YIUIN1IANNIAERsAN 9 egrndussasiuiionivniadevesdsuifiudidy wauazideuie

- <

doanstiunguithmneldmuinguszan Sullngeu snenuAaiuiivainvaleuazyuuesfiuaneng 1y

@

divseaudnvesnguuavinusiuiuluiinlunisaueiBunJynivseuuimenisdanisuszaudify

o

aghadusyuumundnnisideilesdu Usvillunanssnureslseiiudfgiadsuinuasaunodinuuay

o

dwndenlnglvauasynuiiolfedfudsuuarsssumildogainuge
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) MundI¥AnwMILUTUNGUATYN

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

Aauznislunwlng sinvenislinwilneludiunisya n1sile n15810 Ns@euLazn1sAn Wean1s
doanslangagneinamanzay
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
Fvrdsdunau 1aifd

Tasvads hensel uavdninwdinguluvsuniiiesvestunislynivdinguludiauszsiiu
sLuﬁﬂwmmawimﬂmiﬁﬂmmsﬁa A 814 WaZWEUNIYISINGY Sauﬁdﬂaqwﬁumiémuwmm A3
deulussduusglen msituitedulannudidy nseenides wasnsndeasluduFeussduunaunun

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 o o (o-lo-&)
LAEN 104 English Level 2
Fdaunen Taid]

o

fdwt dnu heinsal wesmslanvdinguluuiummisdieniiagtu Fvenisaunuilungu
do nsvhunuwaNgRluaniunsaling Fnveniadeulussdugenth uandomnisenuuaznisitades
$99)

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 o (lo-lo-&)
LAEN 105 English Level 3
Jafuneu aid]

sl o 9)

nagnsfiddlurtnuenislenfied niserunarnisilinnundasingg mayaludiausesiiu was
nsdsussiudeniuarSesaudug  saveinuzdes  de  hensel  msesndoawazddnd iy
mwdinguiloluitnusesruwaznmseudivnins wesioniietudeealan

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
Futaruneu 1aifd

yimmiﬁ’ﬂmmmﬁaﬂqwTmamﬂﬂémﬁjn ANy ArwAnuiy wazidevmainins e
anunlanazAnegeiasz Mnunasinglagiiulssiiudanglfind@nuniifotudetlan Hnnnsils
117 MIUTTEERargUNTTIIIndeaRiAeuarBumedidn nisaunuluanumsaline saamstinn
Tuflgusu msthiauewagnsyiunumauyd Annadeudosmrugiuuulnelensdadauasussaynsu
Misuminisiiniineeges wu leansal niseenideauarimdmiluuiunivnzay

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 ool AN UNENTHRH1IMeTINARE 19BN o (en-0-b)
LALA 107 Professional English for Business Communication
FdsRunau Laidl

ﬁﬂ‘l?}%ﬂ’lia‘lafﬂiﬂ’]‘w’léjﬂﬂﬂwLﬁ@hﬁuﬁjﬁﬁ]aEJ'NﬁE)Eﬂ%‘W NIRLUBNAITHALITIENUNIITINY N1T
ﬁWLauaﬁzTazﬂamﬁjﬁa wATAN191959M9N3A1 NsfomIuazniseRuneluivssumiegsia ANNIAY
wildluFessssuilonufoinindeen megsnalusyivana Aasssuwazasseussalunisaiiugsna

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

AFND @ow AMYIDINEENTUNTINEITD o (-o0-b)
LALA 108 English for Conducting Surveys
FveRuneu Taid]

wannsfiugulunsidrng inveawidinguiionsieaisiunisvhdrss 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

FydsAunou aifl

MNWEA11NGUTIYTNINTNNTNA 115718 NMT81ULaENITTEULAYIAAIUTE AL ONTS

Ansiadeansuarnissinnusenieiaussiulaglumalulagfidvialugalan1fidng wusiuwazUssyndanud

anuilanazmsledendava nsdunadissidiauazinuzlumnsswi 21 luuiundifinislantwsenge

'
A aa o

dionsdeans levinwzmadouiiensludonass Ussiliuwaraiaiomviedendvialugiuuusieg dwmsy
nsdoans iunudnguluseduaminedeled

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 AnEIN2LUTuNgY Literacy TuAana3sei wo

(0.0n.0) NGU MU Literacy

AFFAA ool NNFUNNARN o (o-0-a)
LALA 178 Phutthamonthon Studies
Jedsduneu g

wwIRnkanguNdAglun1sAnwguyy N svesuslununsLnennsuama Ussingl
Tausssu Msunmgiudig iesegianasdsny Aamazunldulunmsfnuiiunginennsuuna
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

ya a & 9
3172 @06 NTUFUNEIUIARAZQUANIIUUBZNIAUVUAY b (o-o-<)
RAER 101 First Aid and Basic Emergency Care
wdeduney Ll

ausiiugiuieaiunisnsuguneuauazguadilivtisanidutuiu Usenaude n1sgua
DessulugUaelsaveuanansual lsadin nmzufisewiednasunss nmsluaumunad lsnauunn 013y

Fnuazlsnaudn nmvemsiduiiv msiuden n1snunszgn MsanuwsiauInkNe N1sUguneuagUae
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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 aifl

nauselsdnuuunnsgIu yadnam nMsuiniiusazaulaensde

Standard aerobic dancing; personality; injuries and safety

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

ANNN 000 ayulwsluddnuszaniu o (a-o-&)
PYGE 101 Herbs in Daily Life
Fpdafuneu Taif]

ndnngnumaniiiowy onsuanaiosdonaulnsluiiossdriu agulnsassuguyagu
gnandiyUszintuunuluna wasndnsuronayulnsiinuseslufumeen Bnsdenlvayulng
WA fausiguamanaulng wasetayulng Meonsouasdnuamlumaguaguamidosiu nswdey
wan Al nsegine

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 e@om ALY NVYS B (o-o-)
SCSE 103 Waste Separation
Adaduneu  lifl

nsdan1svezueuds unds asauUsznaY AaaNUANIeNIenIn il wag IInevesveslugutl Yoy
Susmefiwuluyguvu m3anvey wamsnsdansveeilldia

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 aifl

ndnnsiugIuessiivel nsimvesanmindesnedlan Yanuedlan fuuasussn
nszuunsmelukagnszuumsuuiuivestandiviliAnsusauuusag vufalan fgdnsih usudulm
glwszda uasssalftRsudug

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  NITAUNUNAENFUuazNanITENUFADFIANLALEILINEDY © (v-0-&)
SCSC 102 Physics Discovery and Impacts on Society and Environment
Fvrderunau bl

@

UsgTRnsnunuiiddymaiand (su nouiusiliiues nmeassonding Sidnnsou S9di8ng
adu nquiduivsnw annefing nudawes anmefihiienn Snalugen) ndnmsmyingeans
YBINIAUNURAL SRR an NaNTTNUAeS LAz AINEDL

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 g

4 a

nsgaudesiu lan amsdund meeriing eniesgiuaringluszuugios amgny andanseu
NQUeN mamiwﬁuaﬂizumﬁaz 34133 nwand dnsnaiven aduudmdnlnih aigmﬂsl,ua’gmﬂ duving
ALY M3AnwITUATIeansiuefnwasdagiu

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
Jodaduney  lid
msusndunsuutiesih Sngiiddyuuiosiih ndnnsganuasgunsaifiivives Usingmsal
ﬁismnﬁé’mmsnmam%uazmia%maimaiﬁgmmi’mﬂ%ﬂé HANSENUVBIANTIANARSHONSANTITINVRY
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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 laid

fugrunlumalulad SemuazUse TRnsiau navesuun uwiAnanasguy n1suseney
fled namansArsuiulaslassassulualeudy Januilu symauily veurlu Mmadeunuumeluana
wuudastlusgiuluana nsdsuiuussuudinim madmnssulusiiu laswadsiidueiunsaieven
voya sruUMIidie wiludidnnseind uasdcsshugdidnnsedindmoudu Bidnmseindssaulnana
Sunszenfuuaargunsniunly nsusehugaunsaiuilu wdesileflalulassadreunly ndosgansaend
LUUNEREL ndBsganTILIeEARLLATIATa AT EIUAY MIUszgndluouian

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 (o-o-&)
SCGE 106 The Science of Music
dsduneu  Tud

yumeadvingmanidenund s way eanusd udnnisiugrumsinenmansiioswuly
MIANEIVIAURS Wy ndnnarmanivenAseInuss wasnTiATvAdndureudeinuss NI IATIRDs
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  NITHBEITUATUEUBNANUNIINGAIENS © (v-o0-c)
SCSC 106 Scientific Commmunication and Presentation

JdsAuneu 1l
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1599011398 MaeuunANIRINIg 955871055 TeunUIdewarnsddalaglifnaennuvedau
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 AN58ULAZNSIRYUNDNSHREN1TN1WNBINY o (e-0-b)
LAEN 136 Reading and Writing English for Communication
JdeAunau 1aid]

N9 ukaznTWsuluanIuNTali1g § N199AUTIY TAUNTIN NTAMINLEEILATIZAVEAIINDIN
MSAUNUT NITUTTEIWUALNNTENUVBAUNIAVING Y1IET TITUYVDLAIINUNARIAS 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 1aid]

msthauenanuluavdveing  egleamwdinguldeggniesnuivan n1sliveyastd

dau daula wagdusgavsam mwiilylunisdiauenany Msusseieveyaneada nagnsiunis
WU LagfinwenTIReTavdLasunisiseusnasndin
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 Taidl

msflnvinwznsits Mayn nse wazmaiBsunusainguiisnduluaniunsaiseg walu
Finuszsriuuarluaainvestindnw n1sdeansienisidoussamingan nMadeuuasnaa3ey Ay
wiouliindnwilunstiiauenanuldegsnaoswnainaziiuszdndnm

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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SCSC 105 Local Science
FydsAunou aif

VINYENIIMEIANEns NTLUIUNTREUTTINYEMAINeImMans Inermaniviosdiu n1sieusiients
WMIAULDY ASYILASINUINGIFAERSTD9NUTTELEY NMSYNIATIWINYIAENSNDINUTE LY
Scientific skills; learning process for scientific skills; local science; self-awareness learning;

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

MM eonl  NNWLIITAIMENTUDITN o (o-o-a)
SCSC 107 Integrated Career Skills
daduneu  lifl

MsHnTinuELavmssunsaun i unrdsdusansinen Mslleudseid madeuannineaingny
nMsWuisssnuaaadining nsduniwaliu msdausleie Msuseidunsimuimalulad
IIYIVITUNTALATINY LLazmiUﬂﬂ@&%@gaﬁwa&mﬁﬂi

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 wadnvaanguuaznismautuiiu o (o-o-«)
SHHU 161 Group Dynamics and Teamwork
IdsAunau Taidl

AUVINEYRIMATRNGgN 535UR Ustiavuaengs wasngiinssungy nmsweundiy n1sinenuiu
fiu nnzfihngy msdeansvesngy nsdnnisanudaudwesng s3ussuLATINEMYRINGY

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 ooc  MTAMULUUTNHENE o (o-o-&)
SCSC 108 Investment in Physicist Style
daduneu  lifl

NIT0DULATNITAINU mmv‘ﬂéﬁaﬂﬁnffuiwdﬂam‘iamuLLawﬁﬂmimﬁ\lﬁﬂé ﬁum%JW'&J‘Lﬁamiamu
miﬁ’mwamammumﬂmiamu miu'%miwa%mmiamu miémwn’liﬁulﬁamiamu ATEUUNIATIZI
nannsng nsieszudnnsndmetiadeniavata

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 tnn1sanaaIniugInavuIaLEn © (o-0-a)
SHED 133 Marketeer for a Small Business
v1darunau g

mmﬁﬁugmuawqwﬁﬁLﬁsnsgaqﬁ’umsmmm ﬂmﬁumiywmqiﬁaﬁuumﬁﬂ NANNTINUHUTIND
mslsufmnssunsGeudfenues maSeuifemaiiamsiuay Jinneiasaunaiieldoooulad
L%ﬂﬁﬂﬂ’]i@@ﬂLLUUuijﬁlﬂiilJaug"lLLagU%ﬂ’ﬁ WATANNTOBALUUNTAAIALALUTEVIRUNUS NTES1IAULUY
FINIVUIAAN aqvﬂ‘ﬂisﬂauiumal,ﬂut.ﬁiywaaqaﬁwmmLﬁﬂ @mﬁwaamﬂﬁu@ﬁw ANAAINNIEDITHE
woRnsTUNsANUINTIIIZAL 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 olm nmsdagulamenisuinsamiumadudusznauntseaddvia b (e-o-)
SHSS 123 Decision Making in Management for Entrepreneurship in the Digital Age
FUsAunau Taidl
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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) AYINU

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

nslendesgansiead lassafauasnihfiveasad maafeunveduiana teleivuardnd n1suus
\was WugAmAnSuAzIUEAANsIBUsEYInT TneIneT wasngAnssy
Microscopy, cell structure and function, movement of molecules, plant and animal tissues;

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

MY oo UUAN1Ivandainen e o (o-ar-0)
SCBI 104 Biology Laboratory Il
sAunau Taigl

v &

AuvaInvatevesdlitinluatandnsluiues) Wskann sl fy wazdnd nsadravaddunug
wag N15ISYYRIMIgeN sruulsEam uar MmIsuauidn nsmglanay 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

Y2 obe F2nealu o © (o-o-c)
SCBI 121 General Biology |
Jydsduneu 1aidl

AIMANNTINEYEIAN SUB LB ABNALTLIANAYRIA TN NsruelougszuuAEiTin nsdndidy
vouwad mamelalussiuad Msduamesiuas stusmansuasnsUszgndly R imunns
NMsANwIANUENTLSBI TALINSLaEaYN SIS TNAINeLasTINe W TeysnyY

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? olble Fameiall o o (en-0-5)
SCBI 122 General Biology I

Jedaduneu il

ARSI NTIEE TN AnumannuatesTan ety giJi'NLLawﬁ']ﬁﬂ’ﬁﬁNm
YosdIseg VoY AmnuvaIIMaNeYaTInmYesdnd LasgUaazmiifinsyhauese Tesuarsruy
232899 VoIER

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-o)
SCMA 118 Calculus
v1darunau 1aidl

Al ndzrailes denuuavaufvetouius synusvasilinduiisads Handuasni3ay fanduiay

‘q./

nas Hendusstnaudd Aendusslnudanndu Asndulamesludnuasilantulawwesludnundu n1smeunus

@ '

Tngn15USene aunusdufuge nasaudeyiug nsussgndnsvieuius suwuudsldimuauasvndninasila
Uma Yergiusuasmamnusnus wadanismu3nug ysiusldnsauwuu msdssgndnismuiug deu
otfuduazeynsuetiud flanduremansius Aauazeuseiilesesilinduresanefuds eyitusdes
AR AT YRS TILAT YIS

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; hisher-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 ALY YNUSERY a (en-0-b)
SCMA 168 Ordinary Differential Equations
Fdafunen Taid]

Nswuinaunsleynusansly aun1sdeyiusdudusuaunis aunsdeyiuslidadusudu
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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 |
Jyafunay 1aifl

USunaensdunius lassasiesnon nquiuseiadl 1ndvess1nlundvanuasunsuddu Laldunsd
WWINATYS WASEILInADN
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 g

gaumnaransiail taumansindl aunawail augaloseu Triuedl 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
Fdadunen Taidl

wadartlumaed wasnsmnaesiiieavestuidevluiviaivill: gumed saumandiad luifin
il NsdRATIEREsBUNTE n1sdunszasetuvsd NMleeMaUsua Uhsennsaakaznisivinge
voauda uaznsdasslinana msiniinuznisdeasanuimaad msflvinwznisvianusufiugdu

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 Taifd

ﬁ]aumam%uazwamam%mada‘@mﬂ NULATNANIY BLUUANLAZNITYY FEUUBYNIA Msipdeud
WUUTYY Warnansveveingudunia audfrnudaveuvesans MaAdoufivuuniena namansues
vodlvia gauvmanans AL TiALANANS

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& Wdnd o (en-0-5)
SCPY 158 Physics |l
Jedaduneu g

Inifluazuaingn 299slihnszuanss waslwinszuaady aunaudmdnlai nguiduivsaim
naransAauRL Ndndermay Nandtaaes
Electricity and magnetism, DC circuits, AC circuits, electromagnetic field; theory of relativity;

quantum mechanics; atomic physics; nuclear physics

WMNE octe UuAnsidndiUasdiu o (o-m-a)
SCPY 191 Introductory Physics Laboratory
FTaRuneu M odel (M0LT8UNSDUNL)

A5AARITEAULL IR LNEINUUNNINVBLUSIEIY WNE ods WENE o way WMNE o= WaANE b

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

wld woo  madeulusunsunenfiamasuaznisiinszivaya a (a-o-&)
SCPY 200 Computer Programming and Data Analysis
Jerdadunen  wa o

ﬂaﬁm%aaﬂa fauds faduiiums et veanuds Tassaduauaunislue wedu ftandu nadeu
TUsunIuaing ﬂﬁi%ﬂL%ﬂLLﬁzﬂﬁiﬁﬂaaﬂ‘Jﬁlyja mimmuaaﬂa MTIATIZRLVVDADE miUizqmﬂ%ﬂﬁL%u
TUsuNs

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  mE odw

aurnans ngmsideuiivesiaiu lusudunasTusuiuBsg wdnu msiedeuiuvuundenia
aumsangeds damussgausnarsvesingaestu namanslunseudnedeiiinrunss mandeuiuuumu
voeinguianis nguduinsniniey

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 Ltﬂaqﬁaﬁugaé’w%'uﬁnﬂﬁnﬁ o (o-0-&)
SCPY 224 Advanced Calculus for Physicists
ITIFUNOU  MAN o= WA oo

ouiudeon eyusvesduiinda eyiussan nggnle nsnszaneuuUINgiaes Agsgn Avan
fhanuaInses aumsvesoosiani-anses fitalaskeaintu wdufinga Sufinfadady Buiin¥adaiufia
nouivesniu nquilanedious nquivesaland

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 oae wiiwidanlnin o o (en-o0-o)
SCPY 231 Electromagnetism |
ptadunen  wvd o&

aulihain dndlniuazndsaulnin FBmenmuarisnisuendauds auulninluaans ladidan
Sndadunardymavey awudwanads Geulweuwaulivanadn aunuwindnlugans nsuieah
wdwidnlalih aunsuunenad

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  ild oo
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
mspdeuiisnsuedinegenmes  niswedeuiiensueiinuuumin msedeuiisnsuedinuuutidu s

ﬂﬁ’mmdmmuﬁmu AALAILYIN AAUAINETY ARuLlWENT pAuludeswazauiR %miﬂﬁlﬁﬂ%uamau
gty aduluszuumanas Adudena nisniaunisuulsidady
WnE b EUNIIRYRUSAMSUNNENd o (a-o-c)
SCPY 236 Differential Equations for Physicists
FNTHUNOU WA 0ok AN oo

Ussiamassauntsideyiusednens Bmaunaunsidseyiusesins nsansudy aunisessiaos
Fnoufiiuoynsu FBnsvedlnistidea wawadlendu fanduunun fnduaesass nsuasarvana ns
wasiBesuazdeinuinig Asnnadilindu synsunides dgvaddu-aeTa fandufiann auniseyius
go8 NMueNiILls dUN13AAL AUNMINTUNS dunsandanda aunsieduleady nsuilindu

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 WyataBadudmsUTniEnd o (e-o-&)
SCPY 248 Linear Algebra for Physicists
AN AN eor WAM obc

nsenliunisiunmes Na@m’mma%uamaﬂé’ﬂwaﬂ ammislugﬂl,’mma%‘umLﬁumi& WNaY ¥UIU
U3ginnmes gu iF MUty arududasmidadu seuaiou nsasusu mdnusianisuas
NAMEIANYAZIANIE NMILUaLTu&Y JUnuudeaes Wil saNnsoufuaes mwizqﬂaﬂﬂgﬂ‘mzﬁm@ﬂ
ulunand

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

nuiduinsamiiiey ninnzvesraulazoyna tassaieznen namansaeusi nguameoud
vosoznoulslasion exnoufiiivarsdidnaseu luana fdndvesweands Manddundefuazoumayagu

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  UfURNHANduazaBRvumu © (o-a-m)
SCPY 293 Physics Laboratory and Introduction to Statisitics
dafunen  wild oxe

nswanuasAutasdu fulsdy nquiunvesinaudnats MUssanua MIvdeUANNATIY

mMsannesiladu MsneaesilEndiiuinunieatunisin mseenwuunIMaaes nMstuiineg wasiasiz

e nsUszendlyanuinvzdusazadfluujuinisiand

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

W b UFURNTHENVUNEANS o (o-m-a)
SCPY 294 Intermediate Physics Laboratory

ATIAUNBU  INNE oean

'
=

nsnAaaaneniu nadans vadlua aau audeu Wi Sidnnselind Virurians adu
wilwidnlni Adndezneu waz Taedusnand
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

AN WNE o&a WM o&s
wyusgeeand uay wvuswetanaIuIMnetveiuildnd fegwvesnidensidndlulagiu fegn
NUATYIZAUUTYYINS

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 |
Fdseunen Wd boe W bew
I BasavdmnsunnszuvannIsNvARAwUUTLEULas lUTWEY N1SIIANTEIINGIE NISIIALTA

§ ad a o °

FILAVYDIDUYNUS ﬂﬁmf\msﬁ;wqmmﬂﬁ%’ugu mMsmAnTeiavreslinug Fadnavdmiunnaunsids
outusaiyuaraunsdseuiusos nisussandlalullymiland

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

Wid mom  MOBYNGU a (a-0-b)
SCPY 303 Group Theory
padunen  mvd bloe MiE be

fenuitugiu naulendn ndugos lensau nquiuntesainses arudiiusauya Andauya Amadiye
amzaniiadaugn Azandugiu nauvenanas naudfaunu funuftaaneulsils masausnnes Une
vostriuasnquioslnlniadi nauuesnisnyu nauseles msuszndvailand

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

WE o Ml uIdreudmiuiiniiand a (en-0-o)
SCPY 304 Complex Analysis for Physicists
Adafunon  mild b Wil bes

msiasgisudsouiiugu fenduiudmeusgians fandumansan flendulinsesivey
oynsuaefiius noufjvesladuaznquiisdy msussiumvesduiindadiavey amdn msUszidiuaves
BunTadnAnveUMLTTNIAALENAIVT NIFTINBUNTY NITAIAILUY NIAILUULINS-ASALATE NMsuUas
wWUUUIHUS

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

nudenuhasdunngu wmmsaidasy arsnhezdusuuiifeuly vauivesued fuusdy n1s
WANUIWIWIN NUANULIITITE MSUANUINITVANA N1TUINUILBNFU NTUINUIIUIAR NTUANUIIUUY
W& nauiunvesifnguinans nisdwiunnumaedeu wuldin mMIUssinuan vsamsiula
nsMadeUALLAgIY ATALLUEINTSTR N1sonnes MaUszgndlanmsinstalumahanualatuiave
$i19°) VDIADH

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
Andsiunen  mla woo
nsouIUNIERR NslATEsikaruanIaTeya Sane3Tiurne dmsunsFeuduenaes dmiua
AIUNITHUIUTEAN MTLUINGH UagNTannee
Statistical inference, data analysis and visualization; machine learning algorithms for

classification, clustering, and regression

MWNE moeo unsaviaLazAaad o (en-o-)
SCPY 311 Fractals and Chaos
FUsPunen WA eode

unsATiawavneed szuuilindunuuing wiesnmuesganss munine nsuenluaedns iaeed Lav
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wigsnmuedlaseaine 19dnsdnin aadavesUanis NMTIATIEBLNTINAT NYITNAE

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 I
deduney  wvd boo
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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  NaAIERsvLlUA o (an-0-b)
SCPY 313 Fluid Mechanics
diiuney e ods WA bloe

autfvativa votlvaalin aunsveuusyad saumansvadlva N15UTTEBNSIaLUUDREIABSLAY
LUUAINTOY aNNSIFUNTERa NMTIATIUSInTAIUAN N1asnYels aunsAuRaLiies aunis
Tudn@ady n1sleeidseyius nsiinguvesvediva Ay milvauuulinia aunsvesessiaes
flendunszua TnmuTeannud mslrauuulnmuidealussuiu msgewiuresnsiva mslnauuuwila
aunsuies-alandiaznarasunsiuudmsunsivanuududalils nMieseiidedin anuaiiouuesnis
ua

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

WG mso  NAFIEATADUAYN o a (a-0-b)
SCPY 320 Quantum Mechanics |
Fdefuneon Wil e
mmﬁﬂﬁugmmmnamam%mauﬁu Fydnuwaluedfuan danauvesnamansnioudu daniun1swuy
wollnifiey aun1susefes aunmaluve fdliunsluuudingay dundniakuueniueddn sunia
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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

ngufinissumuiiliduiune Ysngnisaifusu Bmsduuaa-a-t nqunismyusasiadiduns
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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  WAndozmouuaziiaedes o (e-0-b)
SCPY 327 Atomic and Nuclear Physics
Fdaduney  mla eeo
Tnssasweterneuiiiidnuaradelelnsiou (exneuiiidannsouiien) evneuiiivanediannsou N3
novauewateymaueaulnil auuwndn uazaduudindnlni n1sasuanuzveternen Tndeou
ussihpded wuudiassduadva MsiealUnATy NSEUIUATEANEM SuRIN3ETIARYS NIARATI
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

Md aoe  NEndoznouBmaass o (n-0-b)
SCPY 328 Experimental Method in Atomic Physics
Jdaunen  mE ebe
Fnsneaesiiiuadtluiidndvesozney nsunulaglyuanawes mseundunuulua-lovalasd wndl
MezmouLUUA1RY aunsaliiuinlesuy wnsunsnaeauuUlveymen szuulnsmarmanslnisnieudy
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
daduney i odw

4

FEUUNNQUVNAAENT NYURIRMMNaranT Andoamvnamans n1swasuwdasignim aauy

3

Jan1aukazeulngl adfluadedul nauiestweuiuas adnigantaudy AMATEUNITANUNUILLY JUNINT
vosilsnduniuvessruunaIseynia MwgaNaRveslua negauARTEINET

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 a (n-0-5)
SCPY 332 Electromagnetism Il

FTIAUNBY A bme

o 4

AUNITUUNTAE LEJﬂé’fﬂ‘tﬂﬂj%ﬂﬂ'%uLLawqwﬁuwuaaﬂ%u Feulwvauian seslsnedailandu westifs
NNADS UTESATLALYEIINTIEE Anduuuanasuazfnduuunnmed dduihazdndnmnii ns
wlawna rauudwaniiiinlugans anudnia msaviounaznisdsiuiisesde awds vevhadu nsudsed
VU dUIMsn ALY Anduuunnees < I6 wamansiiiugeduinsnim

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 DLENNITNE o o (a-0-&)
SCPY 334 Electronics |
Jdeiunen  ld odw
Intitdesdu ngueslevin dufuUssquasiamieni waslinszuaadu mslnseiedous arsis
f1 saduend Blannselindidaay Wau-Wasu 21995RTINAERTTINTUIANAN
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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Wd mm@  Biannselind v o (lo-o-&)
SCPY 335 Electronics |l
dafunen  wld e

fruALanIA dauBunn/eWinnLuuAiInea dygnaBunn/oinuuusuIaen EIMTLUy
WNVISA NITUERINARILATY 7 du (1-4 ¥aN) NTUAAINADNANIIAT N1Ta51EI0NA NG BUMDTINIILUUD
u Buwesimiuumies (Msadruniinidunan) msmuauadiudwemes msmuuituowes n1s
AUANLUUTLER NMsmIuANLBwesLUUeITwesly gunsalwuuloauadla aunsnluuuesiia (Seanu
aaen) gunsaluuueaiile aunsalulasdygedd (ewaenduidnea) aunsaluUasdyaafiend
(AInealuowiasn) gunsaluuuiuneda gunsalnbeanuduuudauainsey

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

g mad  M3Iadinamsiandlaslydaiuiadeiv o (1-0-b)
SCPY 336 Physical Quantities Measurement using Modern Sensors

Jdeduney  mla e WA o&

wdnmsmeiiandvesiizul msiaszezme mstasnsusy msiashsuss msinrasnan msin
dsusudaun mstanszuauazamsadngliiin mstaaunawivan nsngamall nsinAudides ns
faenuimdes mytadnsiiades mylneuaunas nmsUfusseusiuguazanaisnssdanisia ns

1%

Uszgnalamsialaglasiug
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 N1TUTERBFLUNENE o (a-0-)
SCPY 337 Invention in Physics
Adiiunen  Wild bee
nMsUszAvsitosuiensafleufo mevilassruemadnlui@ndiidunssuiunsuasinuzres
nsUseiug nseeniuy mauniymn wasmsaisdiuluy
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

&o
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SCPY 338 Robotics
Jdeduney  wma woo

nsUTUUMLaENISTIANS saumansluTav saumansdioundu wamanivemjususd ns
a193flA9s MINaUNLNSIARBUT NMSAIUANYUELS N1seRNUUUULLA MsSUTueajusu

Position and orientation representation, forward kinematics, inverse kinematics; robot dynamics;

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

WA acls SiAUAARTIUGS a (m-0-b)
SCPY 342 Advanced Optics
Jdaduney  ild bae

NS EULLUUIISAILE nsnRadeUl Samswnsnsdmiulnailsedu nalsedulushnanueule
lansatn Viruamansnises viauransliladuy audiniwaswesian audfiniuwaweeiian ngufvesilay
vanetu  aurnansmeuideciy  Wvednassiuraumansatel

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

WNE & ATUTZTENALALYDS a (a-0-)
SCPY 343 Laser Applications
pfefunoy  wld one

AnsvEnMsTnuTenawes  Sunsiservetasiuiinats  Inswuasduies ﬂismumiﬂizﬁu
SnwuzlanIzIasaILanaes uann1suTsLaesItng19q viruaansliladudmiuiawes gelan
il mavszgndlslunuinemans nsussandlalumsieans nsUssandlalugraminssy nsUszgndly
Tunmensunng

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
Jnraduney  wila one

nquivesioveduduas nouivendulethuas dulevuassiafiey wagnsuszgndly

wiulorhuasilandnlnlodnd uwdsiudauaginsanuas gunsalduletuas gunsalsufiduletiuas
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msfeasiddleiuas Tasswsduletuas wdesdloluasdmsussvudulotua duletuadidadu
shrednassdmsumUssgndluduletiuag

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 iAuAEnseAlra a (-0-b)
SCPY 345 Modern Optics
Fpdafunen  mid o
nguinrduusimdnliih nsiumwesndunadufinatsing q dirumanfidasuads nanlaedu
nsunsnaen nMadsnuy ySeiirumans awed Wiletuas faumednoudy daumandldidad
Faveriaumanssaade
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
Fdduney  mid bloe WA b W bes WA mlbo
wdNNIAALTILAENUBIsTTNYIR Aa1AN1en1siu Aandlusainnisiiu msnszanemnuthadu s
EIIRNIEH MsAABUTILULUSIIY NSTLINNSTeNAT nsrUINMSAlnLAGRN auNsoUNUSIsEluAERAn N3
fasrmansans wuuiaesesuuan-lvadmiunrusiuadunisamu sflalniounarsiaiu
wuudaesnsindulavesudaraulunaIn N13nsENeFITeIANTIAT
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
Andaduney  wild e&w WA ed
nénnsiuguvesiandlusine namans audivesaans eau guvmarnans Tidhuivdn fandga
Tl uay URTRMsHENG nmsinvesuidouasnguiiiiievestuanuanlafieanedouluiidnd msly

mAfelunsifiemanulaneanndeuveiseu anulanieaianfouluitdndluiivesiieg

(e
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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
authidesiureomseing lsaiflouar iginsvowmseniing lestuaites lalsun wgades ou
e Faleailes nulaszuugSue aneluvenieniing
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

wuillvlad muwes wndn Yudsuu ssesmeiiduiigauniiuin analag TawaFousily anuliue
fenslamwosnanine aunisauuveslevalm! sldusadadu rduaruliiueae vesiimdeiadu ns
Savavetiamemtiueig MpoualnsTeIIsaTan MsnageULUUALAL Aneumely QAN N3
LL%ﬁﬁyMWL‘QUQf:]JﬂS’J’m%%Eﬂ INT@INEINIBNIN

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

Ansamveanadailelunsdunansaimn s ImEns nsEUILNTWHSE NIINTLYLNVDUNNING
aunnsvesnngnErianieg nmsrunukazslaveniuand nuandvernaiien nguniuandviesiu
Landzuinden Muandzuas nuandiusius mstinuaziiannnisveanuand uazsnideludaqiud
\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
Tassai1andn Tnsawdndrundu msdenevisSesveauds msbamieveman usuuazautinis
mudou mMavesdidnnseudastudll waundenu nanasteiath fuRaunsivaslany anmihdsean
TapruunuAnLagmsNALAn wslsuunuAnuazueuRmslsuunudn laddnnsnuaznslsdidnnsn
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
Fdaiunen  wld moo

Wanduesuomausiu mnmoufuuaznneusy HandvesgunsaiasunTufsing msussviaunsol
ansulufah nsvudemeuiy v udamesuuudidnasewier natsmaastuuilumelulad adunse
ind nsdaesuvgunsaiuly

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
daduney mld baoe

audAmalaseads nswduadluiinans nsuduaduriethady Taswaiadsdnnseindvesansi
fah audiniuaesasieii msasamuas telenUdssuawazlalonawes ﬂﬂiﬂgwﬁzywvwm
gunsaluanang n1sUssAvguaznszuIunIsuangUnsaldidnnsedndifuas

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
pfsdunou il od WA od

TanuazszuuaBerdngna ssdludsdugmu anmzwimanlanuazazuimanussnnia adubmaziiiey
warmsiadouiivuuadu nsfnwduuiuiulm uwsdiudimedanuazanuinUnivesusaliiugs n1senewm
anufounelulan nsmengvedlan lassaianeluvedlan

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 =& N1TAN5IINISTUNANAA2835duudng o (e-0-b)
SCPY 385 Geophysical Prospecting — Potential Field Methods
Jdaduney  wa ode WA od
auUAnsidndvesiu Adrsameaunulviin Fdsrameauiuusinan 8dr1rameauuliunas

Physical properties of rocks; electrical methods; magnetic methods; gravity methods

Wl ace  UFTANsHENADug © (o-a-e)
SCPY 395 Advanced Physics Laboratory
padunou  ld bee

mimaaﬁu’u@aLﬁmﬁuﬁa%amﬂﬁﬂé U WA NaransAIeuRl namandliveda Aanddundes
LLaﬁa@mam‘ KaNIFULAUBNANITNAADY

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
Jdefunen il moo
%umau%%‘@aﬁuam%uqﬂ nsnassdsmiavlumunamansaatadn namansaIauil naAansITEn
wilwanliih uazidnduszend
Advanced numerical algorithms, numerical simulations in classical mechanics, quantum

mechanics, statistical mechanics, electromagnetism, and applied physics

&l
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SCPY 402 Signal and Image Processing
pfaduneu  mvd boo

winvosdyaas Mstndvegedyayia n1snsosdygy i NMUUaUUIEES N1SUUALUULEA N3
waswuunidn Tassneusyam ﬂ%gﬁ?ﬂmzmﬂmmﬁﬁ NNINTBININ NITUUIEIUNN NFaanzLTaunIW
MMIuUamILsuIAan N15TUSANIN NITIATIZRAIN ABNRIADTIVIAL

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  mild boo
andnenssunrsufianesuuvruiy Mslaulusunsuuuuauiuiiag Wuitle Teuwwdud Jyfie uay
TolnuTuea 9anoINUTIRIAULUUTLIU
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 IBLTIAAVEMTUANNTITIDYAUS o (en-0-b)

SCPY 404 Numerical Methods for Differential Equations

daduney  mld bas
Wuar19d1in WauTndin WBUININTINR WAFAUNATY 1158519030 NITIATILRANNLEDYS
Finite-difference method (FD); finite-element method (FE); finite-volume method (FV); spectral

method; grid generation; stability analysis

WNE o waransvaslualdsAuIn o (e-0-b)
SCPY 405 Computational Fluid Dynamics
Fdaduney mla moo

AUNITAIVANNAANANTVRIINE SNYLIRNNEYDIENNTTRYRUSEDE FFN 1IN 1enarmansvelnaid
MU NMsiassnsivanvuldniialagiuunis nsirassnisivanvuiudnlilanaziusala n1sdnaesnis
Tnawuuaniuisuaswuutiudau

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

(]
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SCPY 406 Scientific Visualization

Jdeduney  mmla boo

nMsuesiureaywd Uglid n1sadenmauiuanans msadunmauwiunnees nnsadenimauny
wiuwes A IwTeya

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%mmzﬁqmimﬁmsﬁwﬁ Fvnawnziiganuummsiiain dapmndeundunuudadunayll
By Ranantaedu MsoyunuGEia

Gradient-based optimization methods, metaheuristic optimization methods; linear and

nonlinear inverse problems; regularization methods; statistical inference

Wd oo namansvaslvadugs a (n-o-b)
SCPY 410 Advanced Fluid Mechanics
Fdeiunen Ml mom
gnnafin fiugrunisinavesvesiva ngoudng mslvaviuiu mslvavesdng mslieseiidedd adu
awlidiadios msluanuudusals nmswdeulwnuududu
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
deduney v omo

ﬂaﬁﬁﬁugmﬁm%msmﬁﬂwmsmmwaLaamaﬂaumﬂ%aagﬁuﬁ‘éaa NTIATINNITIUNIULTABNGIY
LAz MTeeiaiosnm Bdasnads Hendudeng aunsufsenisund maneiinues
meany svuufiannsognnsydy ledneu

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

X
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SCPY 412 Computational Nonlinear Phenomena
defunen wvd moo

mumudsgiing madeulusunsuddmiutymmaiEndusznanswiln msunszuuaunisfivadie
Liadu nawagvosaunsideuiusaliglidadunaraunisdeuiustoslidadu wagaiseelnwm
nsneffiaulsaiia szuuaeeafin szUUNSIARILeY

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
miAfeluainiifemesiuunngnsallidadu wu msleneiadosnimues ledneu wamans
voslwdneuiifge nsuinduluszuuilanunsagnnsedu
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  STUUTUTOU o (e-0-5)
SCPY 419 Complex Systems
padunou  mvd moo

femuazietmesszuudugey umAaiuguilelunmsusseessuuduseu Ussinnuagsotsves
\wagaIeelau1mn nsUszanalaglvauuanans nauinsivadusin nquins dssamvessyuuiaiens
ANTNNLNIUYDITTUUATOIE SEUUNATAULSZUUIAS Y eniiinvesngdndiu nguiiny sEUULATeUY
wuududsvam windanesiu sruuuumldideou

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

MWNE oo Wandvasayniayagiu a (o-0-o)
SCPY 421 Elementary Particle Physics
dsfuney vl bee
WAFANTVBIDUNIALATIU FUAIARSIFEUTINEAIN aunng anuzdoimien nguesilsviuau
Indrnarmansideneouny Ininamansvosninsniazeinsou meausulasiulauiing sunsnseeegnsgeu

TR0
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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
dafunen  ma eds WA o&w
sTsUTRTRINATAN BlAveIAIaN NarmERsSTeIIunIA Neuaal ennwamansiduinan
rAuaiafiosnn Anudiutou Tassadhs maiieaiugidaudingn nisussgnd
Nature of plasma, types of plasma; particle dynamics; kinetic theory; magnetohydrodynamics,

waves instabilities; turbulence; structures; magnetic reconnection; applications

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

grusnvestiyauszing Usiivesygnussing aumealygiuseiug Sunuidtygn s
wrdagsn Fansaumn Jammsilrndulumudouludei AU3 A3INE MIIIMANA N15INUEY 113
dindula FBiBsadRdmsumsivinguadiliviueu BnsBouiideada msFouivoandes maBeuiuvuiing
muAy M3Feuiiuulsifinisauau msBeuiuuuininaiuuse msFeusideEn nmssuiveandes Ineinis
vjuauﬁ MMIUTEIRNWISTINTIR NsiEUnLd Nsadsassadariuan

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

WlE <> A19IT8U3VRIATEILAZINYINTTVDYA o (en-0-o)
SCPY 436 Machine Learning and Data Science
Jndsduneu  mNE moo

FFnsanneutarnIsILUAYia 35N15aR008LUULTREY I5N1sannpkuUlildedy A eutuntng

=

g k fi1 I5Msanneswuuaedaind N15ATeRRUULULENTudY N153AT189Ng0 N13ande 38n154den
feagne BnsBuduiuvadu 3Bn1sugn WiFenuuuiasuasisanlsietu madenwntes I5n1sanney
wuudurey Fmsanaesuuuanaly Basuuudulsl Biasesnmesiime Taswisuszam msouiidedn
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 ey 1ASIVBUSETAMLTBULAZNSISEUSITIEN a (en-0-b)
SCPY 437 Neural Networks and Deep Learning

dedunen  wwd moo

TassneUszaiiion viavedlassneuszam wisdiwesuarleosmnived masousidedn
TaswneUszamuuuasiurnann esiewnseu edlenmseunuunanesu n1silnlassnedsyam Samen
wianzay mavfualeaweinniives lasmisUszamuuuaeulagiu dusvaslud® duasvasmlul®
wuuuUsiasY Tassgdszamuuuifisyuiasduuing lnssmeussamanudodedn taswisUssan
yutuuUEea arwsisverdunazem %mmuﬁg’nwuﬁﬂiza NISEUTUUULETULINTIEN miﬂizqﬂﬁﬂ%
TAsevneUszam

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 ANAAEASIUTINEMIUNgBYAIDUAY a (en-0-b)
SCPY 440 Mathematical Foundation for Quantum Theory
iuney e bloe WA e WA be

mmnaniu Uiglidadin annzvesszuuasnanaiin mdunsls annizg nsdidunis naud
awansa NMyiTaivnana vesdeans n1ste svuulszneu ssuuila anmgiaiu nsting

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

decoherence, transport

Wl eze  TiAumandidentouiudediy o (n-0-b)
SCPY 441 Introduction to Quantum Optics
Jdafunen  wila oo

melmatuesaun aouglaBeisui msvanUdesuazgeadumsusiisdvesernon fanduladeisuy
WUUATBUAN NTEANKENERAAZINATLNINADA N15TUSALULANNTA dnueTudndednuiu nadanisinln
nou afavedlineu MiuUatanauuudmniiivnesvlaifined NINTLNINADALUUTDI-B-UNUAA N1TAUA
wuumousy Tadoisusuuumioni mauualuugUesaiiueavediaou arumiaiu
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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

TWnounazuvasniialnnou ﬁﬂuqﬂmaﬂﬁaﬁu s w3nwens Bnsanaialnney g
sUMUINIMBUSY Mavaaesdudauas nsuszandlauasuuutudn msvnassnislignianeidameusi
nsmeaeuiugutesnamansateuiy mslilnewdufaivd nadennenduasnisifunisimieudu Tnl
poURILUUTIIE MsnsiespuRuaNTRRINEvesdindlinedn n1snszaesiaduideeoudu ns
\ndeuineidmoudy nsAuIdRaus

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

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

Anriaduneu  mvla meo
anuazfunazansauma asnUsznauTemguiieoudy MssTadsmeudy nsiauuutertily
ALY N1IANTUNTATAUMATIAIDUAN NITATINTIAIDUAN VWA TAUNATIAIDURY
Probability and information, elements of quantum theory, quantum cryptography, generalized
measurements, entanglement; quantum information processing, quantum computation, quantum

information theory

WMNE o 1IVIARATININENFINENY o (en-0-5)
SCPY 450 Selected Topics in Contemporary Physics
Jdiduney  mE bde

vedemihaulalutagiuluaiviemeiiieivesiuildnd

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&w

WﬁﬂﬁmanﬂﬂiLﬂﬁauﬁﬁL?{m%aaﬁvmmm'mﬁqn 9URAYMARI1T mqsﬁuuaxm%qmzqu naAans
vadlvadmsunsiessianudendionunasiuie Handvesnnuseud miumgnisalindddviivaznis
Wasuulasgaumnivesdidediavdansme adulazvirumanidniunsananmdngruluaniuiifows
Inlhuazuindndniunuiigaindngu Nandadelmififevestueiosleinmeidugdunuign]
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
paduneu  id o& WA o&s

flAnd lassadn waznalnnsdiomdinurestuusseniauazamayns Sgdnaed unadounszan
nouf Gaia UsyiRmanslan nansznuvesianssuuyed wuudiassgiiennia eanssussdl n1nds nsiiu
uarnIsiaInLamEsy msluarniseysntndsnu uafiy vesiis uazmsuuslslua nswdnoims
mwgmam%summiaml,f?aﬁauﬂizﬁm ‘U'i%‘lj’]ﬂiiaﬂl,l,azwqaﬂ’iimﬂéwfj

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 cem  TanEndTesdu o (e-0-b)
SCPY 453 Introduction to Biophysics
daduney  md ods WA o0&

USINYNISaLTITIWENT aunanauavaunalluwed naransadiArenITwanIeanvedy warmans
Waunsitowu nsruiumswudduead stunivendoriu nssaeadrmunasndweuiniilades
Aulutidand
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
Jdiduney  ld o

GRERRIARG! ﬂ’liﬁ]‘i’)ﬁm’]éj WEU%‘VI gua uﬁiUﬁUWmi'Uﬂ’Ju ﬂaaﬂmmiﬁmmma EJULG]EJ?W‘EEJZJLG]EJ'E
ﬂammiumﬂma nsilasdnyny ﬁiuamﬁ]”mmuaﬂszmwmqLwaﬂ mﬂm’sqms 1NAINANITLTNINANAT L
Mnnuind duq givdsvesaeadnlulasia

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 FeHARAdN o (n-0-b)
SCPY 463 Cosmic Rays
ptadunen  mva b&e

nmsvestdneaiin nouduinsniniiey Wandveseuniayagiu nalnnisisseuniandsnugsly
2INA WHAINLINDUNIANGIUGIINANDITNE aumﬂwﬁwmﬁﬁuﬂ lunagsoue) seuvgSus unaaiila
Fedreaiinanmelulaznisuenniudnd msineynia msvudeynianasugilueinie dnsaine
AT USERDAdin

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

WMd @oe  ANsIANERSHasiandnsAEnS o (on-0-b)
SCPY 467 Astronomy and Astrophysics
ndaduney  wd ode WA od

sTUUMIATIEY andeses Mandvesnnngny nudnd Lonaninel

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

Md <o FUaRAETINIIANTINERNS o (on-0-b)
SCPY 468 Selected Topics in Astronomy
FTsRuney WA ods WA ol

¥re3suii 'wau“l,aﬂuﬂﬁ]wuiummLa‘wwwmmmmaaﬂumiwmam

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

o&
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SCPY 469 Selected Topics in Astrophysics
AIRUNIU  WNA ede NWE odw
wedeniaulalutasduluaviameiiievesiuildndasaans

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

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

sruuvaLayA MImeulnsdduiiaes n1sUssImwUUsvE-flen fendundu ununineswied
uazdurudiinug laveund uwuusaesnsdidnasoudmiulans nuivesvanesi nauins
sumuvesdunsizelureananessl fandulndidnedn anmnistilai fuhBssraund Usngniseinig
thiaean nuiiidiea aunisvesimdanuvesinibeen fihdinnuui o ssuviifinnuiiuegiausy
LUUIaeIuLISA Msdsumasewinsithuazauiuuuuient nswasumawuuiounosdu arnudu
wimdn anumsaiesuesiusziiaus veamamadu wudiasdlua-duundn uar maiBianiigumgiigs
ingAlumsiwasumanuumeusiy vinialelans dl 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 FAAANAASUATIAINTINTEN a (en-0-b)
SCPY 476 Materials Science and Engineering
prladunen  wa mee

lnssadesernouuaziusy lassadwewewduuundn anuliauysallundn nsuns audd
Benavedtany madousiniuniaznalnnseduanuuds anudumas wunmawaznsuUaualy
Tove nssuiivsnnufouvedlavsusslavenan windinduazuny woded nssudsnistuguwodwes ms
finnsou Januilu

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
defuney  wvd mole

Saquilu mavlaseadne audhmasas msAneitandmnud dugwinewesiuin  ndos
qanssaBianaseusianin ndesqanssauBianaseusilanisdwiu audfinanuiou  ndosganssmiis
wa anlnsalndliunsviinnisudasiuunises

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 (e-0-5)
SCPY 480 Geophysical Prospecting - Seismic Methods
daduney  wa ode
nufianmdangu adulmaniteu mafueyardulmanitou nsvssinanateyaeaulmaniiou
msmilassasrswedansendulmaziiiou

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

e el m3disradleaduliasiiounuuaziou o (an-0-b)
SCPY 482 Reflection Seismology
dafuney  ma edw
mqwﬁmiaxﬁaummﬂgﬂmaxLﬁau miLﬁU‘Jm&aLLasmsaaﬂLLUUﬂﬂiLﬁU‘Jﬁlga ANSUTTUIANALAY
finuveya
Seismic reflection theory, data acquisition and survey design, data processing and data

interpretation

wild eze  nssraswnsssaEnduuluviwthuaznisdeunsu o (en-0-)
SCPY 485 Geophysical Forward Modeling and Inversion
Jdeiunen Ml moo

nsBeulusunsudag MATLAB Fanasnaduny n1sshasswuuluanamihdmsudsnstnmvesnaulm
aviitou Mssrasauullmthdmiuiseaultuge Mssrasauullrmthdmsuisanmdumulni
nszuanss unthifeafunguinisdoundu Fn1seg Alalumsuntiymdoundy mavssgndlanguiing
gounau

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&w
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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
Jdiduney il ode WA odw

wauelmle viethueiimduduitaulafeatussdlidnd Wvesnivdeulvluusaznabeu

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

MNE e neusiuiulnadosdu o (an-0-b)
SCPY 488 Introduction to Seismology
Jdaduney  Wa ode WA od

aaulmaviiewnnuiuiulm Taswasdanuazaiulmaniiou nsndeufivesrdulmasiiiowine
unuAulTsad@ mi"?miwﬁﬁyaaﬂaLwiuﬁulmuf'jymﬁu MIFIMALS YR wazATITLYe ARl
wdsidausiuiulm nalnmsinuruiulm luaudsmurefuasmsuenluudinumes msUsuunuazas
Wieuaasgu vunawiuaulng I9ansuwsuiuln Imnssuukuuln msaaanudemeainuruuln
fyaasvenusuauaulm nsmansaluiuAulkaznsnensalwiuAulng Ieukuiulnugdasaing
voUsEmAlng

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

M <o NSRNITUY o (o-m-0)
SCPY 490 Training
daduney -

Tinstnaululssnuvioandusiie nmeldnsifureureaniain lnefisiaudaluegiwn <
s Tumaan @ fUnni wdomiadounsnuiiiinunmauedanisiregaduniams

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 |
Fdafunou  Usnwaeu
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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

WA e 1A5ININAHENd e o (o-o-a)
SCPY 498 Project in Physics |l
JpaRuney  mmd ceo
ndnwazdesilassnmsingrmans foadulasinisseiieninlasinismadidnd o (nna o)
wsaidulasenslul
A research project is assigned to an individual student; this can be a continuation of Project in

Physics | ( SCPY 497)

Wi gt duaunluidnd o (o-0-&)
SCPY 499 Seminar in Physics
Adaduney  mla mxe
nMaiaueuazeiusmeluveiandfiieudestulasnuiiindnuidniide Wuiinisgeds
udfinegiegnios mﬁLmﬂzﬁuazﬁmm%ay‘aaEJ'N%@E"{’@E‘I wazmsiauonanuiiuansiar i laf
gnsies
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

o
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