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*d <o WRARATINISTANdANTIANERS on (en-0-o)
SCPY 469  Selected Topics in Astrophysics

nguividndvesaans Wanddan wazunlunalulad

Wd eole  WANdanuzLTs o (en-0-b)

SCPY 371 Solid State Physics

Wid eelo  wannIISHANdvasunlumalulad on (en-0-o)

SCPY 372 Physical Principles of Nanotechnology

WA ooen FanBidnnsedndviauas o (-0-o)

SCPY 373 Opto-electronic Materials

#Nd g AndvesaansAulUuTImgu] on (en-0-o)
SCPY 475  Theoretical Condensed Matters Physics

WE <olo Janeansuazimngsuian o (en-0-o)

SCPY 476 Materials Science and Engineering

NG oo ﬂﬁiﬁﬁ%’mé’ﬂwmuawwmaﬁa@ o (lo-en-&)

SCPY 477 Materials Characterization

naulvIssANENd

Wa e ssdiAndvaslanduiiugu an (sn-0-)

SCPY 383 Introduction to Solid Earth Geophysics

WA ee  NIIENTIAINSEIAUNENAMEIaUIANE on (en-0-5)
SCPY 385  Geophysical Prospecting — Potential Field Methods

e @ko  METIINIesIETAndf e Endulmaniieu on (en-0-o)
SCPY 480  Geophysical Prospecting - Seismic Methods

# edvnmsUTulTsAesue i * 183 mln vl
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mhein (nu-UuR-Anwimenuie)
wild e Msdmadiendulmasfiounuuasiiou o (en-0-o)
SCPY 482 Reflection Seismology
WE @z¢  Msdaewnsssaianduuuliutnmiinaznsdounau m (e-o-o)
SCPY 485 Geophysical Forward Modeling and Inversion

W @xo WteAnasTlusTaNENd o on (en-0-o)
SCPY 486 Selected Topics in Geophysics |
W @ee WeAnaTIlusTINENd © on (en-0-o)
SCPY 487 Selected Topics in Geophysics I
e ees Imewsiupulnalosy on (e-0-0)

SCPY 488 Introduction to Seismology

(o.a0.0) NHUIVNRNIZIRONVDMENFATUTUYINTNIYINT
(BdvnanedifuremanansUsyy19snIITINSLUURATIS )

VNG moe  NITIATIEAIUIUToUAUSUTNTENE on (en-0-o)
SCPY 304  Complex Analysis for Physicists

#Id e NaFERsLULAtU b on (en-0-o)
SCPY 312 Classical Mechanics |l

#INE moen  NAFNENSAIDUAL o on (en-0-o)
SCPY 323 Quantum Mechanics I

#d el waiidnlih o o (-0-p)

SCPY 332 Electromagnetism II

(o.on.en) NHUIVNANIZIRDNVBMANFATUIUYINTNIIYVINITUUUNEFIS U

UnfnwndnansuIygnnaivInswuuiiagisu ssdesfenisouselvseiuindinfne
Dunegdnianedon agheilios o 11831 Tnonuiiugeuren1ansdiivine uave1ansdisuinseundngns

(o) WUV UADNLED
wanansUsaInInIgivInTg liitoanin b iedn
wanansUsyansnsinnswuuiidgisty  lidesnd o Wehn

Unfinwne b ndnges anunsaldenSeuneinlag Mlaaeuluuvinendewding vve
WINIMENdEuY MelussmalazaesUssnd Wwlvidenias lneanuiiugeurese1nsdnuineg wagenansed
HSUlnYeUNANgNS

# edvnmsUTulTsAesue i * 183 lnlvl
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Uil o
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mhein (nu-UuR-Anwmenuie)
U
W elow el © (o-0-c)
SCBI 121 General Biology |
WMV o0k RN svanTinel o o (o-a-0)
SCBI 102 Biology Laboratory |
WAL ®oem Wil o o (-0-o)
SCCH 103 General Chemistry |
WAU 0oc uAARGH o (en-0-)
SCMA 118 Calculus
WNE o&w f@nd o e (en-o-')
SCPY 157 Physics |
WHld oo UfTRnsiandidesiu o (o-e1-0)
SCPY 191 Introductory Physics Laboratory
Jwdnwialy
FIFIND eom/@od NTYIDINGY LAY o/ on (o-b-&)
LAEN 103/105 English Level 1/3
AFAN @00 Aaunsldnwilneitenisieans o (o-o-¢)
LATH 100 Art of Using Thai Language in Communication
UUAN ©0o mﬁﬁﬂmﬁﬂﬂLﬁaﬂﬂsﬁmuwwwé§ ® (o-o-0)
MUGE 101 General Education for Human Development
UUAN ol é’mmﬁﬂw%ﬁamﬁﬁ@umwwé@ o (o-lo-&)
MUGE 102 Social Studies for Human Development
UNFN @om ﬁa‘d%‘wmn’mﬁamsﬁmmwwé@ © (o-o-m)
MUGE 103 Arts and Sciences for Human Development
594 wo (eb-ob-me)
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SCCH 107
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SCMA 168
WA o0&
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FuAnsnaly
AFND @oc/@oD
LAEN 104/106
ANV @oco
LATH 100
WUFAN @06
MUGE 101
UUAN 9ol
MUGE 102
UUAN ®@om
MUGE 103

Vo

=
nAn1sAneIvane

el o

General Biology |l
UURNmMENTINeT o
Biology Laboratory Il

il o

General Chemistry |l
UftRmaadvhly

General Chemistry Laboratory
aun1sLBeyNusansay
Ordinary Differential Equations
Wand ©

Physics |l

o '] &
AMIBINGY TZAU /<
English Level 2/4
= 9 o o 5
Aaunmshinelneien1sdeans

a wva = v

mhefn (nu-UuR-Anwimenuie)
o (n-0-)
® (o-n-0)
an (en-0-o)
@ (o-m-@)
o (en-0-)

o (en-o0-o)

o (o-o-¢&)

o (o-o-¢)

Art of Using Thai Language in Communication

= o - o S
msAnwiluiionsiaunyed

© (&-©-m)

General Education for Human Development

Y = -:4' o @
FNANANTN PNBNIINRAIUINY WY

o (o-lo-¢&)

Social Studies for Human Development

a & o o «@
ﬂaU?WUWﬂWSLWSﬂWSWWUWN‘L}HS

© (@-©-a)

Arts and Sciences for Human Development
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NN wo&
SCPY 205
*Wd wob
SCPY 206
* MW wow
SCPY 208
#INd bos
SCPY 211
NMNE bob

SCPY 212
#11ld b
SCPY 251
#F19ld bee
SCPY 291

e
= v
AANTSANENAU

miefin (noui-u

urapdatugsdmiuiindiand
Advanced Calculus for Physicists
Ayadlagadudmsutniand

Linear Algebra for Physicists
Authaziluezadadmsuiniiand
Probability and Statistics for Physicists
NafansLuUaty o

Classical Mechanics |

QUUNAAANT

Thermodynamics

Wandealul

Modern Physics
UTRMITENATUNAS o

Intermediate Physics Laboratory |

lunguinnien feglunuiaindneiall o

FYNANIZUIAU

*MNE wow
SCPY 209
#11d woe
SCPY 204

W bboe

SCPY 221

#INMNE oae
SCPY 231

HINNE balo
SCPY 292

NWE HHH

EIeEY

=
nan1sAneIdane

AN eyRuSansutnHEnd
Differential Equations for Physicists
na@sulUsunsuneuimesamsutiniand
Computer Programming for Physicists
NAFAASAIDURN @

Quantum Mechanics |

wiwanlwih o

Electromagnetism |
UfTRn1sHANdunans

Intermediate Physics Laboratory II

a & &
FuRne Il o

Alunguivmen Neglunandynfnenily e

lunguivnen Neglunandyfnynily m

& 4 = a
LBNLIYUINYIUN

139518391

a va =

o (en-o-'o)
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© (&-©-a)

wo (eb-e@o0-anb)

o (en-o-'o)
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5794
I boe  ASIFERSIUDIAY
SCPY261 Introduction to Astronomy
WNE oo SN ILALELINAD
SCPY280 Geoscience and the Environment
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SCPY 314
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SCPY 300
*MNE enloey
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N onexlo
SCPY 392
INNE @
SCPY 394

NWE HHH
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= ¥
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naMmansana

Statistical Mechanics
dlannselind o

Electronics |

M3 AdY wazvirumans
Vibrations Waves and Optics
AU @

Seminar |

URRnsHANddug o
Advanced Physics Laboratory |

AP ANIZLEN o [1ABNAN (.0.0) 130 (B.a.l0)]

a & &
FAne NIl

EIeEY

=
AAnIsAnEIUang

Wandigednunn o
Computational Physics |
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Atomic and Nuclear Physics
U o

Seminar Il
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Advanced Physics Laboratory |l
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SCPY 173 Nanotechnology Concept
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SCPY255 The Science of Music
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SCPY 353 Local Science
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SCPY 304 Complex Analysis for Physicists
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SCPY 314 Statistical Mechanics
#ld aelo ualudnlnidin o o (n-0-5)
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“NE e DLEANTBINE o © (o-0-c)
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#ld mdo  N5EU AR uaZTAUMmERS o (en-0-o)
SCPY 351 Vibrations Waves and Optics
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SCPY 391 Seminar |
NG encten Uﬁﬂﬁmiﬂﬁﬂﬁ%’u@ﬂ ® o (o-n-o)
SCPY 393 Advanced Physics Laboratory |
s #4# SvAneninll e © (o-0-@) %39 m (on-0-b)
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FvnanzUAy
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SCPY 312 Classical Mechanics |l
#Id o NAFNERSAIDUAL b on (en-0-o)
SCPY 323 Quantum Mechanics I
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WNE enedlo fuuun o o (ero-b)
SCPY 392 Seminar |l
Wl e Uﬁﬂ’amiﬂﬁﬂﬁ“ﬁguqﬂ © o (o-a-0)
SCPY 394 Advanced Physics Laboratory |l
Fvdnenall e o (en-0-) 138 b (9-0-@)
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Mm.0.¢ WHUTLEAAINITNTEANBANUTURAYOUNAANSNTSITEUITEAUNANGAT (PLOS) g3183un
(Curriculum Mapping)
wanslunAHIN &
m.a.b A1BUIETIEIU

(@) NUINIVIARNWINIIY

neju%mqumam% #9AUAERAS (Humanities and Social Sciences)
ieiin (Maef-ujia-Anedeauied)

NN @00 MIANYIMAlUNENM SHRINY Y © (o-la-m)
MUGE 101 General Education for Human Development
JUsAunau -

Prerequisites -

AVATINY ATNEREY uazANduTLSe T AnwlUA I AN Ariany Arudesledumiug
sgriangAnssuiuauaulfvednla anuamnsalunisAndiaszvidansizviegailinsuyiu auaudives
Tafindiflauszasd mslinszivndedouaznanszvureavnnisal/aniunsal/damn uasnsdauaseiuun
maudly Jesdutlaym wieuduuseiamnmnmsal/aniumsal ieanusslovdsonues By uasdn ns
Uszgndmnudifletausuumadlytynsdlinwm

The meaning, significance, and relation of General Education to other vocational/specific
subjects; the relation between behavior and mentality; critical thinking; the qualifications of ideal
graduates; analysis of causes and consequences of events/situations/problems; synthesis of solutions
to, precautions against, or improvements in those events/situations to benefit individuals and their

community; and the application of knowledge to solve the problems of case studies.

UUFN ool FeAuANwNENITHAILINY WY a (o-lo-&)
MUGE 102 Social Studies for Human Development
JdsAuneu -

Prerequisites -

pdnnsuasn i uiRendesiuanunsalinanisel dgmitddyvesdseaineuasdsnulan eni
TiwuN15v0901385TsURAE AN Sald A luUTEIRMEaRS STUUMaLiiaan1TUNATEY TEUUATEENA SEUU
qua nsiaszivsladeuasranssnuveannisal/aaiunisel/ Jgw wasnisdauasiziiuimiaudily
Josiullym sSeuuimeuiuussiamnmnnisel /aaunsal/ilenmustlovironuios (ou uasdmy n1s
Uszgndrnuiiftetausuurmadladymnsdlingm

Basic principles and theory in relation to events / situations / major problems of the Thai and
global communities, for example, evolution of civilization; important events in historical, political and
public administration systems; the economic and health systems, etc.; analysis of causes and
consequences of events / situations / problems; synthesis of solutions to, precautions against, or
improvements in those events / situations to benefit individuals and their community; and the

application of knowledge to solve the problems of case studies.

©e)
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MUGE 103 Arts and Sciences for Human Development
Idedunay -
Prerequisites -

uywenwluein Jagtiu wazewan wmnsal/anunmsal/dgyifeivitamnnsiidiamasuday
Ignsveslseimdalvelazaedlan wIARLATYgRANeLES mﬁmiwﬁm@ﬁ]iﬁﬂLLaswamwwadmamiaﬁ/
anunsal/ g waznisdaasiziiwwimanily Jestulym viiouwimeuiudsaiamnmenisal/aniunisel/
dienaustlovidenuias §ou uardsan msUszgndnuiiioiusiuimaudlodamnnsdlfnm

Humankind in the past, present and future; events/situations/problems in relation to the
evolution of the arts and sciences in the Thai and global communities; concepts of the sufficiency
economy; analysis of causes and consequences of events/situations/problems; synthesis of solutions
to, precautions against, or improvements in those events/situations to benefit individuals and their

community; and the application of knowledge to solve the problems of case studies.
N§uIY¥1N1¥1 (Language)

AAAN ooo  Aauzn1sinelneiianisionns o (o-lo-&)
LATH 100 Art of Using Thai Language in Communication
JudsAuneu -
Prerequisites -
Aauzmsldnuing dinwenslinmeinglusmunmsyn nsite Mg Mslouwasnisan \Wionsdeans
Ipeegnieamuyas
Art of using Thai language and of speaking, listening, reading, writing, and thinking skills for

accurate and appropriate communication.

AAND @om NAMYIDINEIZAU o o (o-o-&)
LAEN 103 English Level 1
AvdeAunu -

Prerequisites -

Tassats hiensal uazdminmndainguluvsuniiAendestunslénudangulu®in Usesriu Tu
ANYALYBIYIUINTTINBENTIls YA 81U waslsunudengy iamﬁ’aﬂaqmﬁumi 91uUnAN MIPeuly
sedulselen msilaiiedularudidy nseenides LLazmiw“ﬂ?iamﬂu FuBsusrauUNEUNI

English structure, gramnmar 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.

1]
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AAND @od  ATWIDINOUIZAU o o (lo-o-&)

LAEN 104 English Level 2
INdeAuney  AAND eom
Prerequisite LAEN 103
AANT d1uu memm LLﬁuﬂ’Wﬂ‘Uﬂ']H']ENﬂE]T‘ﬂUUiUVWﬂJﬁ\‘iﬂllﬂ"\]ﬁ]‘Uu V]ﬂHuﬂ’]iﬁUVWﬂUﬂaMEJEJEJ n13
mwm’mauwﬂuamumimmﬁ invznadeuluseAvgeni uag Lu@ﬂ’]ﬂﬁa’mLLauﬂ’]i‘WdLiadm’Nﬁ]
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  ATWIDINOUYIZAU m o (o-o-&)
LAEN 105 English Level 3
JdiRunoU AN eod
Prerequisite LAEN 104

naqwﬁ’ﬁﬁﬁzﬁuﬁnmmﬂ%’mmﬁgﬁ N3ULEENTHIINUMAWNY NMInaluTInUsedniu wagnns
Feusziudontuasdssnudug sauainedes fie liensel nseenidsuasin Wunwdinguilld
Tuiinusysr Tunazniseudainns wesiemiieiudenulan

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 students world knowledge.

AAND @ob NAMYIDINYEIZAU & o (o-o-&)
LAEN 106 English Level 4
JdeAuney  ARNG eod
Prerequisite LAEN 105

ysannmsinuenedingy lnen1sine1udn unenaide auAnui wazdommednns Lieaa
WlawarAnee19IAsIvs mmméwmﬂimEJLﬁuﬂizLﬁus‘ﬁaﬂaEﬂﬁﬁﬂﬁﬂmiﬁmﬁuﬁmﬂaﬂ
Anmsilsdn nsusseneuavauanainndeiafiiiouardumedidn msaunuluanunsaline sautans
Armalufivuvu mstiausuagmsvhunumauyd fnnsdeudsnnuguuuulnglinissreduasussanynsy
ilsunnsiindnesges wu lieansal mssenidssuazidmiiluuiuniivanyen

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
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NENIYINYIAENS ANNAIEAT (Sciences and Mathematics)

W oalen  HudAAUITUmATULAE o (o-0-&)
SCPY 173 Nanotechnology Concept
IndeAuneay -
Prerequisites -

fugruulualulad TomuarUsy st navesuun uRnaINa19guL n1sUsENoUfLes
namansAuiukarlassasulualaudy Januilu ayniauily vieunly Msideuiuumelubng kuuiaed
Tusgauluana nisideusuusyuudanin nimnssulusiu lassadsdidueiunisanevendeya szuunis
theen wiludidnysetind uardsseAvgdidnnsedindmoudu Sidnmsedndsziuluana Sunshzeniuuas
wargUnsniunlu madsrivsaunsaiunlu infeslefldlulassadouly ndosansminuumzaniu ndeq
ﬂqamiﬂﬁmdazmauLLazLﬂ%"aﬁLm”nzﬁﬁuﬁa miﬂ‘szqﬂsﬂuamﬂm

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

*Nd b AINYIFEATVBIAUAS ® (9-o-)
SCPY 255 The Science of Music
FdsPuneun -

Prerequisites -

suspudivemanidenund iFee uax Weosnusd vannsiugumMeinemansiiagnulunmsineiu
AURT U ndnnamaniveAIomuns wasnsieTeiidindureadsaun’ MyleTeidaunaiu s
Besgieluie adamansvasdulades malulagvesnunsludagiu

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

*Wd ooe  AsEaARSIU0IRY e (en-0-b)
SCPY 261 Introduction to Astronomy

JdeRuney -

Prerequisites -

nsgaudesiu Tan asdund ansenfing aniasigiuas Inglussuugtoy angns amidinsou vaudm
ALATEUENsEUUASEY A4iTn nuand dn3nainen Aduusimanlii eynialuednia dsimsnindiay
nsenwsnuaseansluefnuas Jagiu

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

* 59e3mUnlvy
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SCPY 280 Geoscience and the Environment
FdsPuneun -

(o)

Prerequisites -

MU IEiveT Mmsmesanimwndeuvedlan Taquedlan fuuazussn nsruIuNTs
melusaznszuunsuuiufvesaniviiliAnsuiuuusine vufialan fpdnad wivdulm gunlisada
warssdATRfudug

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

*Nd n@en  AINYIFERSTIDDU o (en-0-o)
SCPY 353 Local Science
FdsPunen -

Prerequisites -

vinweninemans nszuiumsSeudvinugmeineimans Inermaniviesiu msSeudiienaidila
auos msvlassuAnemanitedusrezdu mvlassndnemansoBusresen

Scientific skills; learning process for scientific skills; local science; self-awareness learning; short-

term local science project; long-term local science project

NI NANITNUFIU (FYunL)

NENIYIYIINEN

WY ool UFURNIMENTIMEN © o (o-m-0)
SCBI 102 Biology Laboratory |

ndeduney -

Prerequisites -

nsléndosmanssa Inssasuasnihiivonsad mandeuiivedinana ieiefivuazdn? maudagad
WugeansuasiugeansidalssyIns 1ivel waznginssy

Microscopy, cell structure and function, movement of molecules, plant and animal tissues; cell

division, genetics and population genetics, ecology, and behaviors

MY oo URURNMMENTIINYT 8 o (o-m-0)
SCBI 104 Biology Laboratory II
IdRuneu -

Prerequisites -

anuvavanevesdslTinlusandnslues Wkam sl fiv uazdnd msaawadduiug uaz ns
LR3YURIAIDIU TEUUUTEAM WAy mﬁummiﬁﬂ msmglanay mslvaisuveudon

Diversity of monera, protist, fungi, plants and animals, gametogenesis and embryo development;

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

* 59emUnlvy
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SCBI 121 General Biology |
FdsAuneuy -

Prerequisites -

AmNNVAIMAaNEveIA T UnLBzRoN LA TulaNavesEliTIn wanumelougsruuAdiTin nsdadiduves
wad mamelalusgduwad nsdaaszrivas Wugmansuaznisuszgndld wiRnnadimuinis nsinm
ANUFNTUSITTANINTUAZEUN TSI TN wasTVine1deuinyg

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 applications

toconcept of evolution, phylogeny and systematic, ecology and conservation biology

MY olblo Fameall o o (e-o0-b)
SCBI 122 General Biology I
FdsRuneuy -

Prerequisites -

AUVEANNAANETNTNATNVEEEITIR Aura AN IaTIn B Y glJi'NLLawﬁwﬁmwT'mu%m
dusinen Yoty AuvannvaeMsTInmeesdnd uazsUsauazvifimsThauveseiuarszuUeIue
A9 VBIAE

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

functions of animal organs and the organ systems

nGUIVIANFIGENS

WA 00=  UAARAE o (-0-)
SCMA 118 Calculus

wndedunen -

Prerequisites -

a0 nesiaiiles Tomuarautiveseyius eyiusvesitedduiivada faifuaon-afiu faiduardimas
Handunslnadin Hendupslnudanndy dndulawesludnuasitandulawesludnundu nsmeyiuslaenis
U3y auriussuiugs nasinadeeyiius nsussyndnismeniiud suwuudilimmuauazndninasilalnia
Ufeuiusuasn1smusiug mallanismusnus Usiuslinsaiuy nmsussendnmsmusnus anduetiuduas
oynsuetiud fladduvesvanesuls afiuazanudeldosesilsiduremanesuls suustos nasads
AUNUTTINLALBURUTTIN

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 " 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

oo
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WA ooz FNNTTIBYWUSHTRY o (en-0-b)
SCMA 168 Ordinary Differential Equations
JvsAunau -

Prerequisites -

mMsuuziansdseyiusany aunsdeyiusidadusuiunils aunmadeyiusliBadususunils
mMsUszgndannsdusiunile aunsseuiusiBudududuass maUszgndaunssusiuans aunsdadusus
g9 ITUVAUNTTAAY Wn3ND Alnesiuuud

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

nguIv ALl

IMNAU e@oem Lﬂﬁﬁ'ﬂﬂ ® o (en-o0-bo)
SCCH 103 General Chemistry |

JdsAuneu -

Prerequisites -

USunauansdusiug lassainsezmen noufiussiadl wdvessgluvavdnuasunsuddu widuvsd iad
fupdes wnlidundon

Stoichiometry; atomic structure; chemical bonding theory; representative and transition metal

elements; organic chemistry; nuclear chemistry; environmental chemistry

WAY eo& 1AsinlU o o (e-0-b)
SCCH 104 General Chemistry Il
AdsAuneuy -

Prerequisites -
gauvmaransiadl saumansiall aunawadl aunaloseu Wiiuadl uia veunad uazveauds
Chemical thermodynamics; chemical kinetics; chemical equilibrium; ionic equilibrium;

electrochemistry; gas, liquid, and solid

WeY oos  UfTRANMTAVAlY o (o-m-0)
SCCH 107 General Chemistry Laboratory
Ideduney -

Prerequisites -

wedamlumaad warnmmeaesiifedestudenluivaivily: gumed sausmansiad Inifued
nsduATIeiansdunse nsduaszanseliunid mylasizmidel3ua UiAsensaawaznslnmse
voauds uaznisdaedlinana msiiniinuznsdeasanuinaad msflavinwznisvhausuiuldu

General techniques in chemistry and experiments that relate 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 teamwork skills

enen
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nguAyWand
MMNWE ol Wand o o (en-o0-)
SCPY 157 Physics |
AUsPuneun -

(en)

Prerequisites -

ﬁlaumam%l,l,azwamamimadaumﬂ NULATNSNIY TULIUALLAZNTSY FEUUBYNA Mspdeufinuy
MU Wamam‘%mawaﬁmqtﬁmﬂ%a amﬂamm%w&jwmami mMapdeuiivuunniena naraniveesina
QUVNAAANT AAULAZTAUAERS

Kinematics and dynamics of a 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

WNd o0& Adnd o o (e-o0-b)
SCPY 158 Physics Il
AdeAuney -

Prerequisites -

Iniihuazuaingn 29esliihnszuanss waslwihnszuaady awuwdvinlail nguiduivsaim
nafansAoudn Nandoznou Wandieaes

Electricity and magnetism, DC circuits, AC circuits, electromagnetic field; theory of relativity;

quantum mechanics; atomic physics; nuclear physics

WA oo UfTRMsTANAI0 e o (o-a-0)
SCPY 191 Introductory Physics Laboratory
IdsAuneY  NE e (MIDISBUNTIUAY)
Prerequisites  SCPY 157 (or in parallel)
nsnmapssziudeiu efuuwhdelusein e o T1ENE o waz md oes TENd
Introductory level experiments in some topics in SCPY 157 Physics | and SCPY 158 Physics I

NUINIVUAINE
#2vnd woe  Ms@zUlUsUNsUABNRMBSEmIULNWANE o (o-a-&)
SCPY 204 Computer Programming for Physicists
IdaRuneu -
Prerequisites -
sruuMarAUsEnUTIReNiwes nadeulusunsunynd elisteyaiiugiu nsmusulusunsy
ToyakUUDSITIUAZIUUNEETIMBS N153ANTTeYadUNRLAzIDYING ety n1sWeuldsunsuwuulaseaing
lassainedoya Nsesnkuukarnswilusunsy nsussendldlutymiand
Computer system and components, C programming, basic data types, program control, arrays
and pointers, input and output management, functions, structured programming, data structures,

programming design and analysis, applications to physics problems

# S183NHNSUSUUTIANEs U8
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SCPY 205 Advanced Calculus for Physicists

ITIAUNBY  INAN @om AN eom
Prerequisites ~ SCMA 103, SCMA163

aunTULAYMIGIINvesEuNTY BynTIMIaes Tlsiduvanediuus eyiiudden euiusyin eyusves
Buin¥a nnanle Agean Arnan shauainses Uiiusuanedu Adaldsimintu uesedavosinmes
dufinfadadunarduiinialeiuia nquilanesiaud nuivesland Sraudsfoudesu

Infinite series and convergence; Taylor expansion; functions of several variables; partial
differentiation; total differentials; differentiation of integrals; chain rule; maxima; minima; Lagrange
multipliers; multiple integrals; orthogonal curvilinear coordinates; vector calculus; line and surface

integrals; divergence theorem; Stokes’ theorem; elementary complex variables

*Md wod  NYARABLFUAMSUTNNENE o (0-0-&)
SCPY 206 Linear Algebra for Physicists

UIAUNDU AU @om WA @om
Prerequisites  SCMA 103, SCMA163

nsaliunistivnnees kagunnesuaziendnual aun1sluguininesveudunse 1nax seunu
vi3ng Anediuwd stuvaunafadu Vininnmes 51u R endwudu euludasmdadu souadou
nswABugY AepeLiusiuazInmeseseLfiu MIuandady suuuuidsass iuwesaumnsdusuans
nsUszendlinyndaduduluildnd

Vector operations; vector products and identities; vector equations for lines, circles and planes;
matrices; determinants; systems of linear equations; 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

*nld boz  ANunliunazadndmiutnWand o (o-0-@)
SCPY 208 Probability and Statistics for Physicists

ITIAUNBY  INAN @om AN @om
Prerequisites  SCMA 103, SCMA163

mMsdsiuanueaIaiadey lavluddy winrmnainedou ngufinraniesdusngiu mnnsalbas
muhazfuuuuiifouls nuivesued madanisiiu msBesadunaznsdany fuusdy msuanuasmi
UM N1TUAINWATTIE NITUANUILLIVIALIR ﬂ'ﬁLLﬁ]ﬂLLﬁNL@ﬂEU ATUANLAIUINA ﬂ?iLL‘i]ﬂLL‘\NLLUUL@‘U%ﬁWéJﬂ [k
Wunudy Ardaununans nquundediiaguinats msUszanaen fsenusiule msveaevanAgu Ay
wiugnsile Msanaes MsUszgndldninuinzsiluuazadfluufoRnisiand

Errors propagation; significant figures; error bars; fundamentals of probability theory;
independent events; conditional probability; Bayes' theorem; counting techniques; permutation and
combination; random variables, binomial distribution, Poisson distribution, geometric distribution,
uniform distribution, normal distribution, exponential distribution, random walks, Brownian motion,
central representation, central limit theorem, estimators, confidence intervals, hypothesis testing,

goodness of fit, least-square regression, applications of probabilities and statistics in physics

* 59e3mUnlvy
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SCPY 209 Differential Equations for Physicists

FVIAUNDU AU @om WA @om
Prerequisites ~ SCMA 103, SCMA163

flariduunuan Heuudn Maddumaainndeu Asnmagiileitu Uszinnvesaunisiseniusegnesdy
Frsuiaunsideeyiudeiaing n1sansusy Aasuidusynsy synsuids FBmsvedistidiea nmsuvas
Bosuardainuinis eunsuySes Jymadsu-fotuasilidudnn aunseyiusdes nsuenduys aums
AR AUNNSNNTUNS dunsatana aunsieduleass waailiidu Hiduaideesu nsuwlasaana ndu
laridu

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

transforms; Greens functions

#Wd boo  NAAEATWUUATU @ e (en-0-b)
SCPY 211 Classical Mechanics |

deRuney  wid ode
Prerequisites ~ SCPY 157

saurmans ngnsiedouiivesiafu TusndunarTuuufindem Wiy maedeuiiuuuninia aunis
anT09d ﬁzy‘mLLiﬂzjquﬁﬂmwaﬁmqaaﬂ%u namanslunsouddeiidauise mimﬁauﬁwuwgwaﬁmq
wian3s nguiduivsnmiuay

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

WHE bole gUVINAANEAT o (n-0-b)
SCPY 212 Thermodynamics
JUsAUNaU  WE odw
Prerequisites ~ SCPY 157
szuumsgavmaaans gamil aAnusou 1 wisnugly leulnst wdwudasy nguedguvna
Aans nsudaanla msUseynals
Thermodynamics systems, temperature, heat, work, internal energy, entropy, free energy, laws of

thermodynamics, phase transitions, applications

WHE bbe  NAFEASAIOUAY © o (a-0-5)
SCPY 221 Quantum Mechanics |
WwdsRuney  mNE &
Prerequisites ~ SCPY 158
mmﬁmﬁugmmmﬂamam‘mauﬁu doydnualvediusn danatvenacmansniowdiu fdliuniskuy

o

U o a

oo aun1sulseRaies sunaluve Mmandunislumuiudas dundninwuuansuedn eynawmilou
WU NuRNITIUNIU

# 1ginniinsUSuU et uIe I * e ninlu
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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

#Nd bne  WIWENTWAN @ o (o-o0-)
SCPY 231 Electromagnetism |

INTIRUNDU N odw
Prerequisites ~ SCPY 158

aullihadin dAndluiuaznasaulnin WmsnmuagiSnsuenduds aumlilugeans ladidnnin
Baduuariymevey auuuivanadn deulwveuwnwindnade auuwivdnluaans nswieni
wimanlwih aunsuundag

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

#avls eeo  Wandyalna o (en-0-)
SCPY 251 Modern Physics
deRuney Wi o&s
Prerequisites ~ SCPY 158
nouiduivsnmiiiey vinnzvesdusazoynia lasadesnen namansaeusii nguimeuduves
ozmenllalasiau exneuiiivanedidnnsou luana andvesesuds Manddundesuaveyniayagu
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

#1998 oo Uﬁﬂ'ﬁmsﬂﬁné{?unmq ® o (o-a-@)
SCPY 291 Intermediate Physics Laboratory |
JUsAunau  md ece
Prerequisites  SCPY 191
nMsnaaeniieaiu narnans vaslva adu mnuteu litih Slnnsetind uassirumandidedu

Experiments in mechanics, fluids, waves, heat, electricity, electronics and basic optics

#avld oo UfURMIRANSTunand o o (o-a-0)
SCPY 292 Intermediate Physics Laboratory I
ndedunen ma bwte
Prerequisites ~ SCPY 291
nsnanoudeaty irumansdugs aduuivdnlni Mandernon uar daedesiand

Experiments in advanced optics, electromagnetic waves, atomic physics and nuclear physics

# S183NHINSUSUUTIANEB U8
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SCPY 300 Computational Physics |
Idsduney E bod WA boo WHE bow
Prerequisites ~ SCPY 205, SCPY 206, SCPY 208
ANTWALNIMIIN SruvaunsBaudy svuvaunshi@adu msmaAdsiiavresusiug FBueud
Asla AmaUlislavvesaNnseuusadywazaunsiseyiusdes msussendldlulymildnd
Fixed points and root finding; linear systems of equations; nonlinear systems of equations;
numerical integration; Monte Carlo methods; numerical solutions to ODE and PDE; applications to

physics problems

#Wd mom  NQERNGY o (a-0-5)
SCPY 303 Group Theory

Ideduney  NE bod W oo
Prerequisites  SCPY 205, SCPY206

denuitugu naulendn ndudos lmiu nquiunvesainies ANUFUTUSALYS AATEENLA AANAFIEA
amzanfisdugiu nraudugnl nguveana auifiuny Munuiiaaneulild smsenusnnes UNAIDY
Friuarnquijeelnlniad nquvesnisvau nauseliles msUszyninieiland

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

*d moe  ANFIATIZHINUIUTIGRUAMIULNHENS o (an-0-b)
SCPY 304 Complex Analysis for Physicists
WTIRUNDU N bod WMNE oo W box MNE bow
Prerequisites ~ SCPY 205, SCPY 206, SCPY 208, SCPY 209
mslTesisuudsiouiiugiu diifusudsiouasnsie faifumansen daifuiemeivazeyns
uaesiyuri nauivesladuasnguiisdy n1sUsziiuAvesduiinfadiaveu Amdn msUssiiuAvesduiinga
INAVOUMEITNTAARYNAIYT MITINBUNTU NITAAILUY MTAUUUINTY-ATALATR N1TuUatiuuUTiug
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

WHE moo unsATALALIARDE o (en-0-b)
SCPY 311 Fractals and Chaos
WdAUneY  MNE o
Prerequisites ~ SCPY 157

usATaLAzIADed SrUUTliduLuLYINGn iaflesnimuasgans munina nausnludesis aood e
Mdswesdoyuon szuuiiogszminanudusadoutunooa amzidunuiaiiou nsedasla udswenisisga
msduvugadeiuil nsdauuligdeiiui wegdeussniunausen mylngsruusa @fesnin
v04lA59a519 I03nsdin nednvealatnls NFIATIEIBUNTUNIAN NYWENIHT

# 5183NHINSUSUUTIANEB U8 * e Nilnlu
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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

#2Wd molo  NAANAATIUVATU o e (en-0-b)
SCPY 312 Classical Mechanics I

IdeAunay  NE beoe
Prerequisites ~ SCPY 211

VANUELDU NENVBIRATULUS WAATAYTDINITHUTHY NAMARTKUUAINTBILAZNARERSLUULBTaRY
é’hLmdnﬂ’“immwjLLangLLUUﬂwsé"uumigwu NIYULALNNTNTLLI aaumam%maamimﬁauﬁmaﬁmqusﬁuﬂ%ﬁ
Wamam%maﬁmqm% LV]NL“UEJ%GUENWJ’HJLSEJEJ #1N15998L803 ﬂ'l'ﬁs"i’]EJﬂN‘UEJﬂQﬂsleﬁiilJ’mi L@DEININVDS
nsvyusulaiivesn

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

#id mem  NaAaRIvdlva o (en-0-)
SCPY 313 Fluid Mechanics

IIRUNDU N bod WNE oo WE boe
Prerequisites ~ SCPY 205, SCPY 206, SCPY 209

autfvedlva vedlvaatin aun1svesuusyad sauransvativa MIusseensinawuueesaesuAzLUY
AINT89 AUNTEUNTEUA NMTAATIERTUTUINTAIUAN N1FBUTNYLNA aun1sausadiies aunsTumudugds
i MTRTeidaeyiug Mstinguvesvediva auiu nstrawuulivin aunisvesessiass Meidunsyua
TwnuBeananuia nmstuanuulnnmudealusyuiu Msdewiuvesmsiva msiawuvunia aunisundes-
dlanduazkanagunsiuudusunsivawuuiusalils nsiaseiideda anuaiiousssnisiva

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

#19d mo  NaANERSADRA o (an-0-)
SCPY 314 Statistical Mechanics
JUsAunau e bel
Prerequisites ~ SCPY 212
anuyganiuazieulnsy adnluadeiuil ngufesweuiuae sowauaouuuTyLRaN1A oadYey

o a
'

LWaDLUUUY)R 999uUaDLUUUYQANANAIA RATNAIDUAN HIAIHUNITANAUILUL FUNIATVDY
Waﬁ%umﬁummszuwmaaumw finwgauaRveslua MegauARvoLsa

Microstates and entropy, Boltzmann statistics, ensemble theory, microcanonical ensemble,
canonical ensemble, macrocanonical ensemble; quantum statistics, density operators, symmetry of

many-particle wave functions, ideal Bose gas, ideal Fermi gas

# SginniinsUSuupAesue eI
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SCPY 323 Quantum Mechanics I

IdeAuney  NE bloe
Prerequisites ~ SCPY 221

yguinmssunuitliduiune dnngmsafuum Bnsfuui-e-S nqumsmusasiaduduns
JEERYE LAY szuuiifiansdundanu nquimssuniuiitutunm Sunsienvetozmeuiuied nquinms
QRGN

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

*Nd mloey  WAndozmuuaziiaeies o (-0-b)
SCPY 327 Atomic and Nuclear Physics
IIRUAU N bloe WNE b&e
Prerequisites  SCPY 221, SCPY 251
Tnssasweteznouiifidnvazadelelnsiou (exneufiidiannsowiien) evmeuiiivanediannsonu
mMsmavauBatamousoauliih auuwivan wareduulivaniiih nsdsuanusvesezneu Sied
09U ussipdes wuudieesilundud MaReaUnASY ASEUILNSEATM duURSNSETLARES NMARRYINY
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

e oz NandosmauTmaass o (-0-b)
SCPY 328 Experimental Method in Atomic Physics
JUAUNRE  INWE enloey
Prerequisites ~ SCPY 327
Rmsveassiiviuadeluiidndvesesnon msudidulaslduanawes msmusdunuulua-lowalmd wilnn
azmauLUUine aunsalifuinlesu wnsusnaeauuuldozaeu syuulnsmamansiniidniousy
Modern experimental methods in atomic physics, Laser cooling, Bose-Einstein condensation,

atomic clocks, trapped ions, atom interferometer, cavity quantum electrodynamics (CQED)

#Wd omalo  waivan Wi o & (en-0-b)
SCPY 332 Electromagnetism I

ITIRUNDU N bme
Prerequisites ~ SCPY 231

auMIIINgag lendnvaiveanTuuaznguiunveniu Reulvveuinn eeslsnetaileidu neviifs
NAMBS INULDTANULALYBILLNGINEE AnduuvanaIsiazAnguuunmes Andnurswazfndnnamit ng
wlaung aduwimdnlviluaans anudnia msasvieunasmsdaiiuisessie aneds viethadu nsunsed
nguiduivsnmiay dnduuunees < 46 warmansligduinsam

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

# 1ginniinsUSuU et uIe I * e ninlu

[cde)



syavUSeygr M »3 O n O wen AMZANEIAENT
UAB.o NANgNTIMEIANansUndn a1wiviEnd AAINENS
*d e DLANNTOUNE o o (o-o-&)

SCPY 334 Electronics |

JUsAunau e edw
Prerequisites ~ SCPY 158

Iriindosdu nguedleviu fufulssquardunioni .aslinssuaady maleseiaiode asiiih
pavuaul BidnnselindiTuay NAU-NasU 21ATATINANEASTINVLIANANS

Basic electricity, Ohm’s law, capacitors and inductors; AC circuits; network analysis;
semiconductors; opeational amplifiers; digital electronics; flip-flop; medium scale integration logic
circuits

*nd e Blannsaiind v o (o-a-&)
SCPY 335 Electronics |l

INTIAUNDY  NE evne
Prerequisites  SCPY 334

FIAUANTANTIA FYANBUNT/BVINNUUURTNOA FEyey1uBUNN/AWINMLUUBUIABN FIMTULUULITIEN
NIUAAIHAAIAY 7 du (1-4 %aN) NTHANINAIDNANIET N15aIudBsoanaIlne BuwmeassnyiuuusIui
BumBsSULUUMLLLIBS (N385 1IURNIFULIAT) msmuaumﬁﬂﬁmama% N1IAIUANATNBMBS N13AIUAN
wuuiilef n1smuAuNawaskuLesTwesly gunsaluuuloaumdUa aunsaluuue1sid (Seanuaasn)
gunsaluuuieaiile aunsalulasdyaanedd (ewaonduidnea) gunsaluUasdyaaiend @Ineaiu
auaen) aunsalkuuiuneda gunsalntisAnuTILuudaLAINTey

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

*md man>  N15IAUSINAUNSHENdlaeTdinSuZadie T o (-0-b)
SCPY 336 Physical Quantities Measurement using Modern Sensors

TNy WA o&s NE o0&
Prerequisites ~ SCPY 157, SCPY 158

wdnn1smeidnduesiniug nstnssasne Msindsust meTadnss nMsintasia mladnsusy
B mMyinnszuauazanuidndliin myinauuuivin msingumnd myiaauiides mstaamdy
Fee n1indnsuades mafannudiuas msviuUseuiusuazaniismsdonisin nmsuszgndld
nyinlagldisus

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

HWd e ViAUAARTIUG a (n-0-b)
SCPY 342 Advanced Optics
AdeAuneY  ild bee NG m&e
Prerequisites  SCPY 231, SCPY 351
MsiEeuLLUUIISaLLE nsaRaEauY Samsuninddmdulnadlswiu Inanlsedulushnansuevlely
nsatn vimueansiiSes Aeumanslibadu audinuasesian andinmuaseseiian ngufvesiay
vty virumansmousudoiy  Wdednassluiirumansasioll

# 1enniinsUSuU et ue I * e iinlu
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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

#NE oz N1UTTENALALYRS a (n-0-b)
SCPY 343 Laser Applications

dsAUNeY  MNE ede (M3BITEUNSOUL)

Prerequisites  SCPY 351 (or in parallel)

ANTIEVENMSIIuTeaes  Sunsiseweasiuiinay  Inswuasdues NITUIUNIINTLAU
ANYAUZIANIZVDIE AL USNNITINUTRLaeTTEAR1Y Yirumanslildadudwsuaes selansil
nsUszgndldlusidnemans msuszgndlilumsioans msUssgndldlugpanvngsy msuszgndlilunis
ATUINE

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

in medicine

#aild e walulagiduleudiues e (-0-b)
SCPY 344 Fiber Optics Technology

AUy NE m&e (MIDIEBUNTIUAL)
Prerequisites  SCPY 351 (or in parallel)

nquivesiodrduduas nquivesduletuas dilotuaeiafiay uazn1sUszgndld
wulothuassilandnlnlofng unasiulauasinmianiuas aunsalduletinas gunsalsufidulediues
msfeasdulethuas Tasewedulotuas wissdiodeuasdmsussuuduloduas dulothuadlidadu
WteRnassdmsunsUssendldidulotuas

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

#vWd m&e  N19EU ARY waTTiAUAIERS o (en-0-b)
SCPY 351 Vibrations Waves and Optics

JUAUNIU A ede WNA 0w
Prerequisites ~ SCPY 157, SCPY 158

mMsduluussuedn nsdures mnmﬁmi’mmumu@ ARUALIIS AdUINLET aunsaaulunateif
MIAATIIRUUNISES auwlmanlaiih nsunsnaen nsdeaul Inanlswdu rumanduuulidudadu
nMsUszgndldsuaisly n1sdu aduuasirumans

Harmonic oscillations, resonance; coupled oscillation; transverse waves, longitudinal waves; wave
equations in more than one dimension; Fourier analysis; electromagnetic waves, interference,

diffraction, polarization; nonlinear optics; contemporary applications in vibrations waves and optics

# S183NHNSUSUUTIANEs U8

o
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SCPY 352 Econophysics
WIRUNDU N bod WNE oo WA bos M box MNE ble
Prerequisites ~ SCPY 205, SCPY 206, SCPY 208, SCPY 209, SCPY 221
MaNNIAALTILAENUBIsTINYR Aa1An1sn1siu Handlumannnisiu msnszaneanutiasdu s
MUY MsiAdeuiiiuuUs Y NSEUIUMITBNAT NsTUILNSALIUAGARN aunseyusidaluaaRn n1s
FesnPmsEnsans LLUU%?’]E}ENEUENLL“LJaﬂ—Isuaﬁ’m%’ummﬁmﬂumiamu a’lﬁaimﬁsml,l,azi’lmﬁu WUUINADY
msdndulavesudazaulunain N13nsEAefIveInILiIAs
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

e med  uuaRanilBnduazaudnlefinanndou e (en-0-b)
SCPY 355 Conceptual Physics and Misconception
deRuney  WdE e&a WA o0&
Prerequisites ~ SCPY 157, SCPY 158

pdnnsiuguesiandlusate namand autRvesaas adu gavmamans nihusingn fandgalvsl
wag UFRMAANG nmniuvesAdeuarnguiiiieadeatumnudilafinaeedeuluiidnd nsldenide
Tunsiilevnaudlafinaaedeunesizou anuthlafiranedeuluiidndlumdesig

Fundamental principles of physics in mechanics, properties of matter, waves, thermodynamics,
electromagnetism, modern physics and physics laboratory; overview of research and theory related
to misconceptions in physics; using research to find student misconceptions; misconception in various

topics in physics

*vld e Wandg3ee a (n-0-b)
SCPY 364 Solar Physics
deRuney  Wild o&w
Prerequisites ~ SCPY 158
wa Aﬂy L a 6 | 4 v v a < = s a a
auvRUaswiuveneiing Wleailesuasigdnsvenwending lasluailes lalsun weater  audsos
galoales nudaszuuaier meluvesniieniing
Basic properties of the Sun, photosphere and the solar cycle, chromosphere, corona, solar

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

*Wld abe  MRuRRNRMsSA Il a (n-0-b)
SCPY 365 General Relativity
JUIAUNIU  d edx WA b&e
Prerequisites  SCPY 158 SCPY 251

wulllvtad wuwes wadn vudwun ssesmiiduiigauuiuiy aralds Tauwadeudmly enaliuda
fonsidwesniaeinia aumsawuveslevalnd arultugradudu aduanuliues fedrdmdedadu ns
avavoaaaerltiugae AABUALNNSYBIYNIETas NSNAREULUUAIRY Mmaunely NAUA NS
wAdMIBITNTNAIMNET INTININLAN

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
& a  aa @ = o a a a PN 1
ﬁﬂEl’m’mmmiﬂiuﬂqﬁﬁuammimlLLasmaﬁm&Ji’la’Nﬂ * s Ua

&en
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SCPY 366 Galactic Astronomy
IdeAuney  NE e¢w
Prerequisites ~ SCPY 158
awsveswedeildlunsdananisaimmensemans ﬂiu‘U’J‘Llﬂ’TﬁLLNNﬁ mimiuﬁumwmmmm
3yﬁummimmmaqﬂm1ummm mmuwuuamumadmuaﬂ% ﬂ’lLLaﬂ"?ﬁ/l’NslINLNEJﬂ ﬂauml,l,aﬂszmamu ALAN
s?] ﬂmam ﬂ’]LLaﬂSUEU’Nﬁ ﬂ’]LLﬁﬂ"Uﬂllll‘LJG] ﬂ'liLﬂ@LLﬁ%TJW‘L!']ﬂ']ﬁJENﬂWLLaﬂ"U LLaSG’WU’Jﬁ]EJSLu{]‘\]‘\;UUVILﬂ‘t’J'J“U@x’i
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

W moe  WAndaauzuds o (en-0-b)
SCPY 371 Solid State Physics
JUsAunau i bbe WA b&e
Prerequisites  SCPY 221, SCPY 251

Tassasamdn Tassudndrundu msliasgviSesveauds nmsBawmieiveman Iusutazandinig
anufeu fevesdidnnseudassunsd woundanu nanansisiath AuRauiTuarlany anmiBeean lney
wnnRAnLazITLnuRn wislsuunwRnuazuoufslsuuniu@n Tadidnvisnuazwslsdidneasn

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

WNd eole wANNIIRENdva U lumalulad o (en-0-b)
SCPY 372 Physical Principles of Nanotechnology
IdIRunou  ma bbe
Prerequisites ~ SCPY 221

flanduasuonaudiy mnmoufuuazanniaui Mandvesgunsaiansunlufsian msussAvsgunsnl
ansulufsia msvudsmeudi nsudaweswuudidnasewdes naismaadluulunelulad alunse
ind n1sdnaeiuuaunIaiuly

Physics of quantum well, wire and dot; physics of semiconductor nano-devices; fabrication of
semiconductor nano-devices; quantum transport; single electron transistor; optical technique in

nanotechnology; spintronics; nanodevice modelling

Wd mon  FagBianvsafindnisuds & (a1-0-b)
SCPY 373 Opto-electronic Materials
Ideduney  NE bae
Prerequisites ~ SCPY 231

auvRnalasasne msuduaslusinans ﬂ’]iLLﬁjLLﬂﬂuﬁﬁJﬁWﬂ’gu Iﬂiﬂﬂ%’mﬁ]ﬂ@Lﬁﬂ‘lﬂi@ﬁﬂé%aﬂﬂ’liﬁd
Fath autiniauameasisiig msnsmuas lalenUdssuasarlaloniawes minag’]é’agzywm gunsad
wansra N1sUsERvuaznIzUIUNMINARgUNalBiannseindiuas

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
* 59e3mUnlvy
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SCPY 383 Introduction to Solid Earth Geophysics
IdeAuney A ede NE odw
Prerequisites ~ SCPY 157, SCPY 158

IaﬂLLauiuUUﬁi‘c’Juf\]ﬂ'ﬁ’J’]a ﬁﬁmLLﬂiﬁm'ﬁ?u ﬁﬂ’nwLLlIL'MaﬂIﬁﬂLLauﬂ’nuLLumaﬂUiiv\lﬂ’lﬁ ﬂauimawmau
warmapdeufivuuadu nsfnwduukuRulm wsiltudiwedanwayauAnunfvesusditiugi msdem
Aanusaunmelulan nsmengvedlan lassasunigluvedan

Earth and solar system; plate tectonics; geomagnetism and paleomagnetism; seismic wave and
wave propagation; earthquake seismology; Earth’s gravity and gravity anomaly; heat transfer within the
Earth; geochronology; Earth’s internal structure

*MWd & MsETIaNessaiNandae3Sauudng o (en-0-b)
SCPY 385 Geophysical Prospecting - Potential Field Methods
JUAUNIU  WE ede WA o&s
Prerequisites ~ SCPY 157, SCPY 158
auURnsidndvesiu drmameaulni drsiameauiuuivan 8dramesaunuliugls

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

#d e FUUNUT o (0-0-1)
SCPY 391 Seminar |
wdedunen  USnudaeu
Prerequisites  Consent of Instructor
msthiaueuarefuseluideidndlnesily Wufinsfuaiienansmeinns waen1sd1sdaundiian
pgNNABAMINTAY
Presentation and discussion of general topics in physics with an emphasis on the literature

review and proper referencing

#nld o SUNU © o (e-o-1)
SCPY 392 Seminar Il
JdsAunau  md ace
Prerequisites ~ SCPY 391
maiavesazeiumeluimitefimduduiiaulslunsiidesuiiand Wuiinsdeudilasaniddowas
nslidnaennanuidu
Presentation and discussion of current research topics in physics of interest with an emphasis on

originality in proposal writing and appropriate academic integrity

MAE e Uﬁﬂ'ﬁmﬁ\lﬁnéij”uqe ® o (o-ar-a)
SCPY 393 Advanced Physics Laboratory |
IdeAuney  NE belo
Prerequisites ~ SCPY 292

nsvaspudeafudeneiEndtugs iy was namansaoudu namaniideedn Fandtuedes uay
Taneans

Experiments based on advanced topics in physics such as optics, quantum mechanics, statistical
mechanics, nuclear physics and materials science

# 1enniinsUSuU et ue I * e iinlu
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SCPY 394 Advanced Physics Laboratory I
deRuney  wa e
Prerequisites ~ SCPY 393
msnaaeafnfunuidetaausuazmuaulaenasidelunaiviiand
Research based experiments proposed and supervised by research groups in the physics

department

*Md oo WANABeAMIN © o (en-0-)
SCPY 400 Computational Physics I
dsfuney e moo
Prerequisites ~ SCPY 300
Tlugadmiuufaruvannsdadu domadnuasziany mavssnualutueruenyas M1
wanzdige msiiadeya nsuUaswesyiefuutlidees msuszgndldlutlymiland
Advanced methods for solving linear systems; eigenvalue problems; interpolation and

extrapolation; optimization; data fitting; discrete Fourier transforms; applications to physics problems

*Md ol  MsUTEIIANAT A IMUAZIUNW o (en-0-o)
SCPY 402 Signal and Image Processing

Ideduney  mNE boe
Prerequisites ~ SCPY 204

wipvasdyaa nsindegedygin n1snsesdyann MIudaslises nswlasuuuuen nsuUad wuy
wilédn Tasenedszamidien Uinliduavnisudasend nsnseanin msuiulgsnanmessgunin nsuisdu
A Msaanzdsunm nMsudaimisaviadin n1sdusanIn NITIATIZRAN

Signal types, signal sampling, signal filtering, Fourier transform, Z transform, wavelet transforms,
artificial neural network, color space and conversion, image filtering, image enhancement, image

segmentation, image registration, geometric transformation, image compression, image analysis

*nd Com  NSAIUTUTHATULUUVUIY o (on-0-D)
SCPY403 Parallel Programming
IdIRUNeU  WNE o
Prerequisites ~ SCPY 204
an1lmenssumeuianesuuuawu NMslisulusunsuuuuue Waile Tewmududl Jufe waz Teinu
Fuoa TaNINUTIRNAVLUUVUIY
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

* s do BB MTUANNITTIDYWUS o (a-0-5)
SCPY 404 Numerical Methods for Differential Equations
JUsAunau W bow
Prerequisites  SCPY 209
uar1931in WaNTNIAR DUININTINA WLTIAUNATU N198519050 MTAATIZRALLEDYS
Finite-difference method (FD); finite-element method (FE); finite-volume method (FV); spectral

method; grid generation; stability analysis
* e idalve

@D
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SCPY 405 Computational Fluid Dynamics

Idedunay  NE moo
Prerequisites ~ SCPY 300

aunsmIvANNaansvativa Anvuzlanvveaun1steyiustos Bnsnamamansvaslraid
A nMsdassnshuanuulintiauaziuunis nsdrassnisiuanuuivdaldlanazdudala nisdiassng
1’1/16LLUUa’WﬁUW%LLagLLUU{jUﬂ’JU

Governing equations of fluid dynamics; characteristics of partial differential equations;
computational fluid dynamics (CFD) techniques; simulation of inviscid and viscous flows; simulation of
incompressible and compressible flows; simulation of laminar and turbulent flows

*WE Cob  NITUAAININVRITRYANISINEIANERS o (en-0-)
SCPY 406 Scientific Visualization
ndeduney W boe
Prerequisites ~ SCPY 204
fugruvesmoninno$nfind manesituremned U3gia nisadsiauetull Bmsadunmdeya
WeUsHns BBn1sasenmmisiva 38nisadeninmeaynie
Basics of computer graphics; human visual perception; color spaces; isosurface reconstruction;

volume rendering techniques; flow visualization techniques; particle rendering methods

*le Com  MQufioundunaznisuszynd o (-0-b)
SCPY 407 Inverse Theory and Applications
ITIRUNDY  WNE o
Prerequisites ~ SCPY 204
uniAsfulgmdeundy  Medetgmioundu  msuenAengu Tsnalsiwdu  dendn
wilmedisnanlsiedu BasmAmngdian ynitu Jamdounduuutlidadu msdoundunuuudifen
Introduction to inverse theory; examples of inverse problems; singular value decomposition;
regularization methods; methods for choosing of regularization parameters; optimization methods;

adjoint method; nonlinear inverse problem; Bayesian inversion

*MWd a0 Namansuadluatugs & (en-0-)
SCPY 410 Advanced Fluid Mechanics
A UAUNDU N me
Prerequisites ~ SCPY 313
NNEDA ﬁugwumﬂwa‘uawaﬂm ngeyin® mslvavyuiu msluavesdind mslieseideld adu
auladiaies mslwawuududnls nswedeulwwuudulou
Hydrostatics; fluid flow basics, conservation laws, vorticity, potential flow; dimensional analysis;

waves; instability; compressible flow; turbulence

* s1g3Ualu
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SCPY 411 Nonlinear Waves
deRuney  wd boe
Prerequisites ~ SCPY 209

ﬂaiﬁﬁugwuﬁwﬁumimé’ﬂwmmmmaLaaﬂﬁumaumﬁﬁaaqﬁuéﬂaa NMTIATINITIUNIUTABNGIY
WASNVNINTY MTBATIZNEDETNN TBWUsVIAdn TATWTnes aun1suisennisuns n1snefinves
awany szuLiaansngnnszdu 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

Wd oo UTngmsalliiBaduitaiiuan o (a-0-o)
SCPY 412 Computational Nonlinear Phenomena
ITIRUNDU  WNE oo
Prerequisites  SCPY 300

mumauﬁﬁagﬁﬂ% madeulusunsuddwmsutymmeidnduazmensn@in nsuiszuvaunsiivadall
By naagvesaunteyiusaniylidudunavaunislseyiustosliidadu wagaisealawni nns
nENIIALNIAYTIA FEUULABBRAN TTUUNITINFLDY

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

Wa dom  idailAwluyTIngnsalliidaduy o (n-0-b)
SCPY 413 Special Topics in Nonlinear Phenomena
Ideduney  mNE moo
Prerequisites  SCPY 300
miAdelumedniifsdestulnngnisallidadu wu meleseiadesniwees waneu wamans
vodlwdnoudiigs msusinduluszuufiannsagnnsedu
Researches in specialized fields relating to nonlinear phenomena e.g. stability analysis of solitons,

higher dimensional soliton dynamics, wave propagation in excitable systems

*WWE o TTUULULDUY e (en-0-b)
SCPY 419 Complex Systems

Ideduney  mnE moo
Prerequisites ~ SCPY 300

feuuazfitegevassuUdudeau LLmﬁmﬁugmﬁiﬂuﬂﬂsussmaswu%’wﬁau USTLNUaZAI9E19Y81
wagateslaunn Madszanalagldauuinais nguimslvadunin nguiniv Ussinnuvesssuuiesedns
ANNVIUVNUYDITEUUATEYIY  SEUUNATRULSEULIATEYIY A LTavengdndiu nquinyg ssuuweTetny
wuutduUszam Aufndanesiiy szuvusumlimdadou

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

theory; neural networks; genetic algorithms; complex adaptive systems

* 59e3mUnlvy
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SCPY 421 Elementary Particle Physics
IIRUNDU N bde
Prerequisites ~ SCPY 251

WaransveseyNIALAgIL FaumansiBsduivsnn auunms antuzBamilen nnveswetuuy
Iiwarmansidemsudu Inihnarmansvesnninuazeainseu meusulasiulauniing dunsiseneg1weeu
NN

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

interactions; gauge theories

WA e Wandwaraun o (an-0-b)
SCPY 431 Plasma Physics
ITAUnaY WA o&s WNE o0&
Prerequisites ~ SCPY 157, SCPY 158
FITUYIRVDINAEAUT FUAVDINAIENN ‘Waﬂ’]ﬁﬁl?UENEJ‘L!ﬂWﬂ wqwga}au @WﬂWﬁﬁ?ﬂ@iL‘lNLLiJmﬁﬂ
ﬂﬁ‘LJEJLﬁO‘EJiﬂ’]W mm{]uﬂau MCERGERR ﬂ’liLﬂEJ’JWU‘lI’]LSZNLLiJLWaﬂ ﬂ’liU‘iu‘t’JﬂG}
Nature of plasma, types of plasma; particle dynamics; kinetic theory; magnetohydrodynamics,

waves instabilities; turbulence; structures; magnetic reconnection; applications

* e e Uy ssRugdmsutiniand o (en-0-b)
SCPY 435 Artificial Intelligence for Physicists

IdsAunay  NE moo
Prerequisites  SCPY 300

grusnveslygusshivg UseiRveslyaiuseivg mansuavfadvoctygyuseivg funulayny)
nIEUIUNSLATY Munumsuadym msdummant nsaumeing Jyvinisussiivszusy asiaug
LazvaKa Sunuassny mssngdusuiivils mseyuulunssneduduiinis funussdanug ssdauiuas
wapaitliutuou AnuliviueuludaUiina wenanruniasdu wnseauhandununa nszuuns
Seu3 MITEUINAIBE1 LUUTIABINTTISEUITEER N1TITEUTUUULETULSE NTEUIUMSTUT Nsasienn
nsUszanaranIm n15andndng n1sadedngnavauluaudd n1sldnnidu Ineinisvueud nalnyueud n1s
SuSvesiueud MINMHUNISAAEUT wunsedeulmniilduiuey nsadeulm %umauﬁ%‘@aﬁuqmm i)
Aliumsdaiden Mmandunmswaudy mandunsnangiug wasum%gumau’“fﬁ'l,%qﬁuqmsu lassteyszam
Wien lassaalasetieyusyamm mssudyanss nsiudyaudeundu n1siseuswuuan

Foundations of artificial intelligence, history of Artificial Intelligence, state of the art, Intelligent
agents; problem-solving, problem-solving agents, beyond classical search, adversarial search,
constraint satisfaction problems; knowledge and reasoning, logical agents, first-order logic, inference in
first-order logic, knowledge representation; uncertain knowledge and reasoning, quantifying
uncertainty, probabilistic reasoning, probabilistic reasoning over time; learning, learning from examples,
learning probabilistic models, reinforcement learning; perception, image formation, image-processing,
object recognition, reconstruction the 3D World, using vision; robotics, robot hardware, robotic
perception, planning to move, planning uncertain movements, moving; genetic algorithm, selection
operator, crossover operator, mutation operator, effect of genetic operator; artificial neural network,

structure of neural network, feed forward, back propagation, deep learning

* 59e3mUnlvy
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SCPY 440 Mathematical Foundation for Quantum Theory
WIRUNDU N bod MNE bod WA box MNa bow
Prerequisites ~ SCPY 205, SCPY 206, SCPY 208, SCPY 209
Auvzilu U3gRgaldsn annzvessyuuuaznaneiiin Amdunald an1ze nsaniuns g
awanda NMsiTativnana Yeddeans nmste seuulszneu ssuuila annagiaiu st
Probability, Hilbert spaces, states and effects, observables, duality, operations, spectral theory,
time evolutions, channels, measurements, composite systems, open systems, entanglement,

decoherence, transport

#ald oo TiAuAansBsaeuiuilody o (o-0-b)
SCPY 441 Introduction to Quantum Optics

Idsduney mE bbe
Prerequisites ~ SCPY 221

moulnetuveau anugladesu nmsvanuassuavgadunsuiisdveesnay ndulageisun
WUUAIBUAN NIZINLINAILAILALUINTHNINEAD maﬂué’mwmamﬂ anuziudadadnuu wadanvialv
nou afiavedlineu MIuUatanauuudmilneTvlaiinled 11RSUNINADALUUTEI-2-UNULAR N1TAUA
wuumeudy Tadeisuduuumionis msuanuugUesaniusavesiwaeu avuniaiu

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

#WNE <do  NISNARDINIIAUAIANSITIAIDUAN o (-0-b)
SCPY 442 Experiments in Quantum Optics

Idsduney  lE bbe
Prerequisites ~ SCPY 221

TWnouuazunasndalnnou ﬁﬁuqﬂmaﬁtﬁaa@\’u weed winwens Bnsasetalineu dugiasuniu
MIATauAN Nsnaaesdudauas msussyndlduasuuiudn nsmeassnishignianedaieudiu n1snageu
fuguesnamansmeudu mslilwaoudufivd nmadenmenduazmstunsiandouiu Tnmewde
wuufaimih msnsnaeunuaLiRanzyesiidndlinedn minszesiaduiBsmeusiu nsiedeutneids
ATDUAN NITANUIULTIAIBUAL

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

# 5183NHINSUSUUTIANEB U T8I * e Nilnlu
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SCPY 443 Introduction to Quantum Information
Idsdunen E bbe
Prerequisites ~ SCPY 221
anuhagdulazasaumea asdUsEnoUvemMnuimeaudiy Madhsiadeneusiu msauuuliely
AU MIANTUNTANTAUNADIAIBUAL NITAUIATIATBUFY Vo ¥ TAUMALTIAIDUAY
Probability and information, elements of quantum theory, quantum cryptography, generalized
measurements, entanglement, quantum information processing, quantum computation, quantum

information theory

Wd <@e  UANENE o (o-0-b)
SCPY 451 Forensic Physics
WNTIRUADU N ode N o0&
Prerequisites ~ SCPY 157, SCPY 158
?\I?iﬂéﬂuaamﬁmﬁauﬁﬁLﬁ'm%’aﬂﬁum‘mﬂmm‘ﬁqd URALNATIT mqﬁT‘JuLLazLﬂ%“aﬂﬂizqu nafans

q q
a

voslvadwmiumsiiesginsudeniiovuvasinin Wandvesaudoudmiummmsalmdduiiiaznis
Wasuuasgamglivesiidedinndsnisme aduuasvimuemansdmiunsasemvdnguluaniuiifnmg
Inifuasuimdndmivnufignindng . MandadelmifiAsdesiuirdosdlohemeitugdlunufign]
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

e <o IMenAaainaUAsuuUasasgiionnis a (en-0-b)
SCPY 452 Climate Change Science
deRuney  Wid e&a WA o0&
Prerequisites  SCPY 157, SCPY 158

fand Tasead wawnalnnsdewmdsnuresiuusssniauasamagms Tpdnsed ufadounsyan
Vi Gaia UsyTRemanslan nansenuveianssuuywe wuudaseniionnia Ianssussd n1swdn Maiu
WAZNITHANKINGIU NslduaznITEUSNYNGIY Natiy 037ia uazmsuUsllvel mandnemns
WATHEANANITDINITANKAALTOUNTEAN UTenslanuasnginssuuy sy

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

reduction; human population and behavior

({c)
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SCPY 453 Introduction to Biophysics

WdeRuney W oda WA o0&
Prerequisites ~ SCPY 157, SCPY 158

Usmgmammmvxlaﬂa dunanallay amamﬁlumaa NAFNERSENATDINITUAAIDDNUREY  NaAERS
ITaunsidewu nszuiunsvuddluleag iu'UWWJ'VlfﬂLUENGl“LJ 1591809 NUALAE Lmuaummﬁawaqmu
Tudwand

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

W o AIANERSINY o (-0-b)
SCPY 462 Radio Astronomy
WNIAUNDU NG 0dw
Prerequisites ~ SCPY 158
g nMnIndyanaAngLasdyy U ndedlnsmssmiinguardunoifisedines aduing
« d

Tudnans nsasdyaaivgainniudndisinaien 91nA1INE MMNFINANTLAINANAT LaTIINNLANT
e piivdsvesneainlulasiam

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

#d o FedmoaElN o (-0-b)
SCPY 463 Cosmic Rays

WdeRuney  wild bee
Prerequisites ~ SCPY 251

nmTnvessidneaiin nouiduinsniniiy Wandvaseunayagiu nalnnisisseuniAndsugly
9IM1A WA LdneuNIANEIUgRINANETTng mémﬂwé’mmqﬁuﬂ lunagsous) seuvgtey uwasiuia
Sedmeaiinninanglusaznsuenniuing n1sineynia msvudieynandugdlueIna Insaine
MATEAuTERealn

Overview of cosmic rays; special relativity; elementary particle physics; acceleration of energetic
particles in space; 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

*nd ooy MTIAaRsHazNandansienans o (-0-b)
SCPY 467 Astronomy and Astrophysics
WNTIAUADU N 0ode N o0&
Prerequisites ~ SCPY 157, SCPY 158
STUUMLATILY WAndeo TAnduasaninny Nudnd lonawinen

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

# 5183 NHINSUSUUTIANEE U T8I * e Nilnlu
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SCPY 468 Selected Topics in Astronomy
WIRUADU N od N o0&
Prerequisites  SCPY 157, SCPY 158
hioideiiaulalutagtiuluamviawnsiiierdestummemans

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

*Wild o AItBARETINIIHENGATIANERS e (en-0-b)
SCPY 469 Selected Topics in Astrophysics
IdeAuneY A ede NE o&w
Prerequisites ~ SCPY 157, SCPY 158
doideiiauldlulagiuluaviawziiierdestuitdndasmant

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

#d coe  Wandvasdasnruutugngul o (n-0-o)
SCPY 475 Theoretical Condensed Matters Physics

INTIRUADU A eneder NG mloen
Prerequisites  SCPY 371, SCPY 323

FEUUNAIYBUNA mseneulndafufiaes MsUsznauuueyE-flon feitundu wiunnvesietiuuy
wazduvudnuul Tavsund wuudrassedidnasoudmsulane ngefvesainessl nguinissuniuves
dunsisoiluvoaanesil laiduladidnain anmniniiliin fuhdseanund Usingmisainisindena
nuidfiea aunstesitmdsnuvesiahdsean fihdsanuuui b ssuuiifiruiiuesiause wuudaes
Fuunsa nMsdsumaszinskarawusuuieon msdsulawuuseunesdu anuduulingn
anumsalifesvesiusyaud veanaaty wuudaeslua-duunia way nsthdssaniigumniiae wingilu
nswasumawuuaausy winalalans1il aanslelawnsy

Quantum many-body theory, second quantization, Hatree-Fock approximation, Green’s function,
Feynman diagram, and Lehmann’s representation; normal metals, electron gas model of metals, Femi
liquid theory, perturbation theory of Femi liquid interaction, dielectric function, electrical conductivity;
normal superconductors: superconductivity phenomenology, BCS theory, 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 quantum phase transition,

holographic duality, holographic matters

WHE <oo  FanAERsuAZIAINTINTAR a (n-0-b)
SCPY 476 Materials Science and Engineering
Adeunen  mE eole
Prerequisites ~ SCPY 371

lnssasnvenrnouLaziusy Inssaiswewesduuundn anuliauysallundn nsuns audfidang
vodlavy mstdeuaindunaaznalnnszdunnuuds euduman wunmilasaznsudaaialulany
nssudimeeudeunedansuaslavenay wrdnduasui weliwed nssudinstugunediues nsinndeu
Tanunlu
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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 slasses,

polymer, polymer processing, corrosion, nanomaterials

WE oy ANSYTRANBASIANIZYRIIER o (o-a-&)
SCPY 477 Materials Characterization

WdeRuney  wild awe
Prerequisites ~ SCPY 371

Saquilu mamlassadne audhmasas msdnufandmoud Sugninewesiuin  ndosansend
Sidnnseurdinnsin naosganssauBidnnseuriinnisasiny audivisenuiou  ndeganssmiguas
aninsalnUldunsuinnisuuasuuunises

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

e @go  MIEITRIMESSEINANdAeEAaumazTiou o (en-0-)
SCPY 480 Geophysical Prospecting - Seismic Methods
IIRUNU N ke
Prerequisites ~ SCPY 157
nguianmdangu adulmaziiieu mafudeyandulnasiiiou nsUszinanadeyanaulinasiiiou
mswlasaswedandieedulmaziiou

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

e ez NsE1TRdneRdulEnisuuUaoy o (n-0-b)
SCPY 482 Reflection Seismology
dsFuney e &
Prerequisites ~ SCPY 157
nguinisazvieuvesadulmaziiiou mafudeyauazmsssnuuunsiiudeya nsuszananauazfn

Uoya

Seismic reflection theory, data acquisition and survey design, data processing and data
interpretation
WA @z¢  MsIasmnsssaianduuuludnawmiinnaznnsdounau & (-0-b)
SCPY 485 Geophysical Forward Modeling and Inversion

ITIAUNDU  MNE oo
Prerequisites ~ SCPY 300

mMsdeulusunsudig MATLAB Fauasadung msshasswuuludrmihdmiuisnisinuuesaiulm
dziiiou Msdaesuulutamihduniuisanulingls msdassuuludanidmsuisan wauniulnii
nszianss umiAgaiunguinisfoundu 3n1seneg Aldlunsuitymieundu msussandlimguinig
gounau

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

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

* 59e3mUnlvy
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SCPY 486 Selected Topics in Geophysics |
WIRUADU N od N o0&
Prerequisites  SCPY 157, SCPY 158
widelmlg vievhdefitduluitavlaientussddnd shdeanvdoululusazaindeu

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

WA ee WdeAnasIlusIAINENE & (en-0-b)
SCPY 487 Selected Topics in Geophysics I
IdeAuneY A ede NE o&w
Prerequisites ~ SCPY 157, SCPY 158
witelmly wievdeditduduiiavlafitussddnd Wdesnvdoululuwsazandeu

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

sod @ee Sneuiuiulvadasdy o (en-0-b)

SCPY 488 Introduction to Seismology
FUIRUNDU WINA ode) NWE 0dw
Prerequisites ~ SCPY 157, SCPY 158

pAulmazTiounnuuRuln lassaddanuasadulmaziiiow niswedoufivesrdulmaziiiowiven

uHLAUlLTEiR mﬁmmsﬁ%’aaﬂaLLNuﬁuimLﬁwﬁfu ANTWIAILALT TUIA LATANUTLVBILHUANLA?
wrasiufdaunuaulm nalnnisiiaunuiulin Tuwudnueesuarnisienluuuinuees MsUSuLnlagnis
Wieunnsgiu vunawiuaulng Idnswiuiulm Jenssuuruduln msasrnudemeanuiuiuln

doyaasvanususufulm nsmanisalwiuulnkaznsnensaiwiuauln Ineukuiulnagdaseaiwes

Uszwndlng

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 mitigation; earthquake precursory; earthquake prediction and

earthquark forecasting; seismotectonic of Thailand

MNE &xo A1sHNeu o (o-a-0)
SCPY 490 Training
FUsRuney -

Prerequisites -

Tfinstnanululssnuvioaniusineg ameldnsdiurevvesnmein tnefisuiudilusegis e
s Tutianan « §uansi W%’auﬁgqqu‘&mi'lamuﬁﬁ@mmwLauasiamﬂ'“amasimflummi

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.

* 59e3mUnlvy
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SCPY 491 Seminar Il
WNTIRUNDU N enedle
Prerequisites ~ SCPY 392
mstauesazeiuseluiideiidndfifsiulassnuiitindnuidwidse Whifinsdewdn
TassnAdouagnseenuuunsideuiiinmesserussamsinns
Presentation and discussion of topics related to the students' own research project with an

emphasis on efficient project outlining and designing while conforming to academic ethics

#WWE dlo  FUIU & o (e0-0-1)
SCPY 492 Seminar IV

Ideduney  NE xo
Prerequisites ~ SCPY 491

nmsthavewazediuneluidefandffsndesiulassuiiinAnuidaiiss wufinslnsegiuas
Arnudeyastretednd uaznsausranuiuansdsauiilafignsies

Presentation and discussion of topics related to the students' own research project with an
emphasis on faithful data analysis and interpretation, and presentation of research work with correct
understanding of the underlying knowledge

WA e 1ATININNHENE o o (o-o-a)
SCPY 493 Project in Physics |
wdedunen  USnuddeu
Prerequisites  Consent of Instructor
thnwazdonhlassnmsingrmanssunadnluideiiuaulameiuiland wdseasdfeiienn
UnFnulnsInTBnsvifideuaraisanuanunsalumsundynmvsedssynaldainu
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 and application of knowledge

WA e 1ATININNHENE o o (o-o-m)
SCPY 494 Project in Physics I
ITIRUNDU N e
Prerequisites ~ SCPY 493

thdnwardewhilasimsinemans Seadulassnsdeiieniniasinmaitand o (nila exm) 15
Wulasenslul

A research project is assigned to an individual student. This can be a continuation of Project in
Physics | ( SCPY 493).

# SenniinsUSuUTeiesue eI
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SCPY 495 Research Project |
ndeduney  Uinwaeu
Prerequisites  Consent of Instructor

th@nwardewhlasinmsifelufidndanu fnaulsluideildfuamudiureunernsefivinu e
iuawAsansolunauA Yy veUssgndanudugiusingg dnfnwasfesenunanouduannea
N15ANEY

Each student will learn to investigate a physical research problem of interest under supervision,

to build up the ability to apply basic knowledge to solving problems. Report at the end of semester is

required.
WNd <> 1ATINITINY o & (o-ol-b)
SCPY 496 Research Project Il

dedunen  wvla e
Prerequisites  SCPY 495

indnvasdesilanmsifofirodoninlasmniside o nfeuioudsussnuativauysaiiasiosiu
nsaeutesiulasinisidy

Continuation of Research Project I. A complete report will have to be submitted and defended.
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alo YB-UNENA LBVUTEIWITATUTTVIVU AUKUININITINTG WAAIAINITANEIVRID1R5E

(1eaziBnagly nMANuIN o)
alb.e  BNETURAYOUNGNGAT

7 o wwsna AU Qm’g@ (sv)/aandu/ NASIUNIEIYINTAEA
BUUIETNIUITVVY | 9IVINTS Yidu3ansanen Tusau ¢ ¥
® “LJ’IEJ‘U’QJ'QUJ miwﬁﬁma e Ph.D. (Physics), University of Sujarittham, T., Emarat, N.,
N-G®06-00LLE-eM-© Pennsylvania, USA N.A. b&a« | Arayathanitkul, K., Sharma, M.
w.u. (Wa@nd) uyinedeuiina | D., Johnston, I, and
W.A. b&ne Tanamatayarat, J.; “Developing
specialized guided worksheets
for active learning in Physics
lectures”, European Journal of
Physics 37 (2), Article number
025701 (2016).
b | wENUgEa Leuzshd W, Ph.D. (Applied Physics), The Sujarittham, T., Emarat, N.,
M-®0@D-00CEE-E&-m University of Edinburgh, UK Arayathanitkul, K., Sharma, M.
W.A. b&en D., Johnston, I., and
m.U. Wa@nd) unninerdeuiina | Tanamatayarat, J.; “Developing
W.A. bé&nc specialized guided worksheets
for active learning in Physics
lectures”, European Journal of
Physics 37 (2), Article number
025701 (2016).
o | wesvng Inmens . Ph.D. (Measurement & Aming, A, Uthman, M.,
N-®O0 0 D-ommea-@E-6) instrumentation), City Chitaree, R., Mohammed, W.,
University, UK W.A. lo&eme and Rahman, B. M. A;; “Design
m.u. WEnd) umInenaeuiina | and Characterization of Porous
W.A. o&enn Core Polarization Maintaining
Photonic Crystal Fiber for THz
Guidance”, Journal of
Lightwave Technology 34 (23),
Article number 7728042, 5583-
5590 (2016).
< | wenItun L%msmzy a. Ph.D. (Physics), Case Western | Cheiwchanchamnangij, T.,
Gﬁﬂuﬁiyﬁﬁ] Reserve University, USA and Lambrecht, W. R. L; “Fully
O-BORR-000&D-Ke-O WA o&&e opposite spin polarization of
m.u. WEnd) unminendeuiina | electron and hole bands in
W.A. bé&ée DyN and related band

structures of GAN and HoN”,
Physical Review B - Condensed
Matter and Materials Physics,
92 (3), Article number 035134
(20 July 2015).
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%’u’i‘]ﬁ en
WNA moc  NFAATEAINUIUTIGDUFNSULNWENS
. o o (en-0-9) R R R
SCPY 304  Complex Analysis for Physicists
WA el NaAIERSLUUATU b
o (en-0-o) R R R
SCPY 312  Classical Mechanics |l
WNA mlosn  NAAFRSAIDURY o
o (en-0-D) R R R
SCPY 323  Quantum Mechanics |l
Wa melo W MANINTN
o (en-0-D) R R R
SCPY 332 Electromagnetism |I
HIh <
WA @x@  IATINITIVY @
) » (o-o-en) R p R R R R
SCPY 495  Research Project |
WA @ IATINITIVY o «
M/A | M/A | M/A | M/A | M/A | M/A
SCPY 496  Research Project i (o-el-b)
Synawzidon (@ondeulurudi « wiedulil @
Wld mom NN
) o (en-0-o) R R R
SCPY 303  Group Theory
MG e WHSATIALAZLABDE
o (en-o0-o) R R R
SCPY 311  Fractals and Chaos
WNE oo NaFansUaslYa
o (en-o0-) R R R
SCPY 313  Fluid Mechanics
WA o NANdrnauTamaand
o (en-0-o) R R R
SCPY 328  Experimental Method in Atomic Physics
Wld g DLannaiing b
o (o-en-&) R R/P R R
SCPY 335  Electronics |l
WNE e MTIRUSINUMENAlngldiTuaielna
SCPY 336  Physical Quantities Measurement using o (en-0-9) R R R
Modern Sensors
Wl oo ViruAmARS LA
“ o (en-0-o) R R R
SCPY 342 Advanced Optics
WNE enen N15USTENALALLDS
o o (en-0-9) R R R
SCPY 343 Laser Applications
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Na

v oo A a duau | HaawsnsseuisEaunangns (PLOs)
INREIYT VIV LA
nuYNHM <) 53] 21| < & o*
W e walulagidulotuas
) ) o (en-0-o) R R R
SCPY 344 Fiber Optics Technology
W m&lo  LATUEHANE
= a (en-0-o) R R R
SCPY 352 Econophysics
W mee  wuiRavailAnduazanudlafirainndou
_ ) ) o (n-o-0) | R R R
SCPY 355 Conceptual Physics and Misconception
W o WaANdgez
‘ o (en-0-o) R R R
SCPY 364  Solar Physics
W mog Vguiduinsnwialy
o o (en-0-o) R R R
SCPY 365  General Relativity
Wd mob  MFIAERININANG
) o (en-0-o) R R R
SCPY 366  Galactic Astronomy
W mele  WaANAADUZUDS
e (en-o-'o) R R R
SCPY 371  Solid State Physics
WG melo  waNAINRAENGVR U TUIWATUlAE
. o o (en-0-o) R R R
SCPY 372 Physical Principles of Nanotechnology
WdE mevn  TanBlannsedndnauaa
! o (en-0-o) R R R
SCPY 373 Opto-electronic Materials
N oz s3EAAENGURlANTUNUTIU
. ) o (en-0-o) R R R
SCPY 383 Introduction to Solid Earth Geophysics
WG e N1sEITIInssIaiNandmeisaundng
SCPY 385  Geophysical Prospecting — Potential Field o (n-0-0) | R R R
Methods
W @oo  NANATIFILINU b
e (en-o-'o) R R R
SCPY 400  Computational Physics I
W ol NMTUTTINANAd Y IMLASTUN N
) ® o (en-o-) R R R
SCPY 402 Signal and Image Processing
W @om  NTTLUTUTLATULUUIUIUY
o (en-0-o) R R R
SCPY403 Parallel Programming
Wd o TBMLavdmIuaun1sBRYIUS
SCPY 404  Numerical Methods for Differential o (en-0-0) R R R
Equations
NG o Wam@nIuaslalteAIn
_ ) ) o (en-0-o) R R R
SCPY 405  Computational Fluid Dynamics
WG o NTHAAININTDITOYANIINYIANERS
* e (en-o-'o) R R R
SCPY 406  Scientific Visualization
Wd <onl MgufdeunauLasnIsUTEYNA
o o (m-o-0) | R R R
SCPY 407  Inverse Theory and Applications
W @oo  NaMERTTSIaTUES
v a (en-0-o) R R R
SCPY 410 Advanced Fluid Mechanics
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Na

v oo o4 a duau | WaawsnsBeuisEaunangns (PLOs)
INEAIVY UYDAUYI \ a
nUWYNA o) o o (4 & o*
Wil oo AAUlILTNEY
o (en-o-') R R R
SCPY 411  Nonlinear Waves
Wi <olo  Usngnisalliiidaduderuin
o (en-o-') R R R
SCPY 412 Computational Nonlinear Phenomena
W om  WoTiAvluUTINgNTallai By
) o (n-o-0) | R R R
SCPY 413 Special Topics in Nonlinear Phenomena
WA o TEUUTULOU
o (en-o-'o) R R R
SCPY 419  Complex Systems
WG doe  NANEVBIDUNANATIY
oo a (en-o-') R R R
SCPY 421  Elementary Particle Physics
WG @me NANEWAIELN
) o (en-0-o) R R R
SCPY 431  Plasma Physics
W @nd  Uygrusehusdmsutniland
o . . o (m-o-0) | R R R
SCPY 435  Artificial Intelligence for Physicists
WA <o ANAAANIFIUIINAMSUNgUHATaudY
SCPY 440  Mathematical Foundation for Quantum o (en-0-o) R R R
Theory
WM o VirumansBimausindaiu
) o (en-0-o) R R R
SCPY 441  Introduction to Quantum Optics
WA <o NITNAADINAUAIENILTIAIDUAL
. ) ) o (on-0-o) R R R
SCPY 442 Experiments in Quantum Optics
Wid <o ABUALAITAUALTDIAY
o (en-o-'o) R R R
SCPY 443 Introduction to Quantum Information
Mild <de  TANANE
o (en-o-'o) R R R
SCPY 451  Forensic Physics
Wild el Anermansnsisunlameniionnia
* o (en-o-'o) R R R
SCPY 452 Climate Change Science
e da  THTlENAead
o (en-o-'o) R R R
SCPY 453 Introduction to Biophysics
WG @olo  ATIANERNTING
) o (en-o-'o) R R R
SCPY 462  Radio Astronomy
Wild <om  S38r0ELNN
o (en-o-'o) R R R
SCPY 463 Cosmic Rays
WHE o AISIANERSHALTHANGATIAERS
) o (n-o-0) | R R R
SCPY 467  Astronomy and Astrophysics
NG @b FITBANETTNINATIANERS
o o (m-o-0) | R R R
SCPY 468  Selected Topics in Astronomy
WG @ox  WTeANETINIIHANGANTIAERS
o ) o (n-o-0) | R R R
SCPY 469  Selected Topics in Astrophysics
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vn da dwau | wadwsnisiseuiszaunangns (PLOs)
SREIVY DIV A
AUYAN ® %) m & & | »*
Wla ol TANdU0AaIAIVRUMTING U]
o (en-o0-o) R R R
SCPY 475  Theoretical Condensed Matters Physics
WA @oo  aRAIEASLAIAINTIUIER
) ! o (en-o0-o) R R R
SCPY 476  Materials Science and Engineering
Wla coley  ITTRSNYAITLRN YYD TAR
! o (en-o0-o) R R R
SCPY 477  Materials Characterization
A€o MsErTIIssIaiandseiaraulmaziiiou
o (en-0-D) R R R
SCPY 480  Geophysical Prospecting - Seismic Methods
WWd e MsETIRALlmafouwuvaiou
o (en-0-D) R R R
SCPY 482  Reflection Seismology
WA @=€  N15INapInessaNandwuuluinamtnay
A1580UNAU
o (en-0-o) R R R
SCPY 485  Geophysical Forward Modeling and
Inversion
WA @k VAN MISTUNENE o
] ) o (en-0-o) R R R
SCPY 486  Selected Topics in Geophysics |
WNA @=e) TUVBANATSIUSTUNANS o
o ) o (on-0-o) R R R
SCPY 487  Selected Topics in Geophysics |l
WNE ez IessuRulndowy
] o (en-0-o) R R R
SCPY 488  Introduction to Seismology
Inawizifon nangnsUTYNIAImMIIRINIG
WNE mo@  NFAATIEAINUIUTIGoUEMSUTNNENS
) o o (on-0-o) R R R
SCPY 304  Complex Analysis for Physicists
WNA el NaMERSLUUATU b
o (en-0-o) R R R
SCPY 312  Classical Mechanics I
WNA loen  NAFAFRSAIDURY o
_ o (n-o-0) | R R R
SCPY 323 Quantum Mechanics |l
WA melo W MANINTN
) o (n-o-0) | R R R
SCPY 332 Electromagnetism |I

* PLO Wi ANE M UM NgnsuS 19 IaInInsLuUiag iy

| = PLOis Introduced and Assessed R = PLO is Reinforced and Assessed
P = PLOis Practiced and Assessed M = Level of Mastery is Assessed
A = Assessment
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nsuFulsauilavdngnsinenaansdngin arv3ydnd
2UUY W.A. weee
ANEINIANENT AN INeFeNTing

0.  vdngnsfenal Wsuanuiiureuandrtinnuanensunsnsgaufny doTull eo dwnau w.e. beee
b, anunInedending ieydAnsusuUTnsaludilunsussauasii &mn WeTuil bo lquieu w.A. b&oe
o vdnansUsulsudlell Suldiaudniansfinuil o Insfinw beoe WWudull

<  wanalun1suFuusauily

o ieliaonndaitu (o) Ussnmensensnafinwidng e NATINATTIUNENEATIZAUUTEYEY 9T WA bEew
(o) 1NEUANNTUTERUANANTEAUNENEATVDUATBUBUNTINEIREB AT (ASEAN University Network
Quality Assurance: AUN-QA) 4@ () Ulaunevasuning1douiinalunissnnisaneuuy “nsdnendl
19NEANS (Outcome-based Education: OBE)”

c<b L‘W’EJ‘US‘U‘UN WHUNNSAN® IUIUMLAR LLﬁuLua‘VﬁﬂJa\‘ﬁWU’J‘ﬁ’WﬂQ‘] Tvfianumnng amamuauaawu
3’31JV]QLW3J3’]EJ’J‘U’]LQ‘W’1ULaaﬂ LW@I%UﬂﬂﬂUWﬁ’]ZﬂiﬂLaaﬂﬂﬂ@’]i’]ﬂ’l‘ﬁ’]@]’]ﬂ‘] mmmmmﬂﬂmmmu

& aszadylunsuulgeuile

&.o VaWdgULUaUIHIANVBINANGATANT]
Y NaNgRIUNA uay NangRINEgIsIY
wWaswdy MANgATUSYYINTN NG Uay MangnsuTaInIMIeIvINISLUURASIsIU

=

&lo MUINIYIANEMAIIY (mTlauiunsaaInangns - nangasusyInIn1lvInTg uasnangasusayying
MIYINTUUUNFFIS W)

(@) VBARATIBAV NFUAVINYBEAEAT-FIANAIENT IIU o 318791
mhein (u)-Ufus-aunimenued)
AR o AIANAIARNTYTUINTT o (en-0-o)
SHSS 145 Integrated Social Science

(o) vaUas1e3VI N NFUIYIINBIANEAS-AAAFAIEAT TIUIU @ 5183V

WNH o&e INVIANFAASVDIAUAS © (o-o-&)
SCPY 255 The Science of Music
Idefuney -
Prerequisites -

sssoudivemanidenund Fes uar 1eowusd wdnmsugMinemaniiaznulumsdnuin
AURT LU Mﬁﬂﬂaﬂ"lﬁﬁl%ﬂ@ﬂlﬂ%@ﬂﬂu@% LLﬁ%ﬂ’ﬁ%Lﬂi?%ﬁ@ﬂﬂgu%ﬁ]%gﬁ]ﬂﬂu@% ﬂ"li%Lﬂi’]%ﬁL‘TNﬁLUﬂ@%ﬂJ 13
Besgieluie adamansvasduladss malulagvesnunslutagiu

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

®Oom



syavUSeygr M »3 O n O wen AMZANEIAENT
UAB.o NANgNTIMEIANansUndn a1viviEnd MeEnd
MNE oo ANsFNERSIUBIAY o (e-0-)
SCPY 261 Introduction to Astronomy
JdeRuney -

Prerequisites -

nsgaalewiu lan aneduns nefing aruaseviwazingluseuuaios migny aninseu viauem
AATIEINENIEULdSeY 3iTIn nuand Inaiven rduwdmaniniih eunalueinia dumvisnmitey

nsAnwInuasIEansiuefnuartagiu

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

NG e IngFEnsiasdu
SCPY 353 Local Science
FdsPuneun -

Prerequisites -

o (en-0-o)

VINBEMaINEIMEaNs NTLUIUNSIEUTTINYEMNAINeImans Inenmaniviesiu nsiseudivenisidila
AULDY N1SVNLASINUINYIAANSTDIDUTLULEU N1SATHIUINYFENSTI DD UTL U8

Scientific skills; learning process for scientific skills; local science; self-awareness learning; short-

term local science project; long-term local science project

(o)  vaUSuABUN15IANISEEUNNSEaUS18Y IundIn v AN INlU Aeil

VANGATLAN W.A. nd&E

nangnsuul e WA, béve

naNIWIMEIFANS-ALAAERS
MAUAASEU & 578791 A

WA ool LARUNTUIMALULAD o (v-o-@)
SCPY 173 Nanotechnology Concept

Wld oo 53ERVELATAMINEaY o (en-0-o)
SCPY280 Geoscience and the Environment

TdenSeu ag1etiey ¢ wilein anseivnebul

WNE emen  LiNAAULUImALULAE o (v-0-@)
SCPY 173 Nanotechnology Concept

W o&&  INYIEAASVDIAUAT o (o-o-&)
SCPY255 The Science of Music

Wd oo ATIANERTLTeRY o (en-0-)
SCPY261 Introduction to Astronomy

Wld oo s3IVEUAYAILIASDY o (en-0-0)
SCPY280 Geoscience and the Environment
W e Ieenansiesdu o (en-0-0)
SCPY 353  Local Science

wsenedvdulunguininermans adaaans Neglu
wnaInAnwill NidaaeulaunAivdue) VeI
INeFEns
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&a HUINIVNANE

&m.o VIUATIHIVY 91U @ 187397
WNE boo  Nuiudmantng b (b-0-)
SCPY 206  Electromagnetic Theory
Wld o HENNIITNSHANdvRASealle © (o-0-@)
SCPY 209 Physical Principles of Instruments
Mild o NANAVOINATELN o (en-0-o)
SCPY 419  Plasma Physics

&mla MUINIVUANIE NFUIVINY (WEloUNUNIFBMIANEAT)

() VBANTIHIVILAU FIUIU e F187Y1
WA om  UARANE on (on-0-)
SCMA 103 Calculus
WA oo AUNTTIDYITUSANTEY o (n-o-o)
SCMA 163 Ordinary Differential Equations
WAL mox UfURN ATl o (0-m-o)
SCCH 109  General Chemistry Laboratory

(o) vauTIWIVIUNU (@elATunsaydAliitnsnedviuda) 31U e 518391

WA o0x  UABAAE a (ar-0-)
SCMA 118 Calculus
Idedunay -
Prerequisites -

a0 nesianiles Temuarautiveseyius eyiusvesitedduiivadn faffuaon-afiu faiduardimas
Handunslnadin Hendupsinudanndy dndulawesluanuasilndulawmesluanuniu nsmeyiuslaenis
U3ene auiussuiugs nasadisewiug n1sussendnismeunius sukuuddlimmuawasvaninaeilaleng
U iusuazn1smusius wealian1susnus Usnuslinsauuu nsussendnmsmusnug siduetiuduay
oynsuatiud fleifuremvatesuys dlauazanuseliomosiliidurematsfuys eyiusdos naruds
AUNUTTINLAZBYAUTTIY

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 U 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

WA oo ANNSLARYWUSHNY a (en-0-b)
SCMA 168 Ordinary Differential Equations
IdRunou -

Prerequisites -

Msuurhannsdseyiusansy aunsdeyiusidadusuiunils aunmadsoyiusliBadudusunils
nsUsEgndaunsdusunils aunsBseyiusidududusiuans msUssgndaunssusivans aunsdadudusiy
g9 SEUvaNNBAEL wyisnd fvesiuuud

Olelcd
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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

WMAN 0w UfURMsASiAY o (o-a-0)
SCCH 107 General Chemistry Laboratory
JdsAuneu -

Prerequisites -

wedamlumaad warnmeaesiifedestudenluiriaivily: gumed sausansiad Inifued
nsdaATIEiEnsdursd nsduasizansetiuvisd n1slaseidliunm UiAsensawuataznstninge
voauds uaznisdaedlinana msfiniinuensdessanuinaad msflavinwznisvhausuiugdu

General techniques in chemistry and experiments that relate 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 teamwork skills

& VHINIVUANTE NFUIVNANIZUIAUYBINIHDIVANEAS

(@) YBANTIWIVURNWILUIAUVB TR MANGAT 31U o 1837

Mild boe  AAAERTAMSULNTENE @ on (en-0-o)
SCPY 201 Mathematics for Physicists |

WNE ool ARAANARSENNTULNTENS b on (en-0-o)
SCPY 202 Mathematics for Physicists |l

WG bom  ARAANEATAMSTULNAENS o on (en-0-o)
SCPY 203 Mathematics for Physicists |l

WG moe  NITAATIEATIAUAY o (en-0-o)
SCPY 301  Numerical Analysis

WHa oo WAndeznouuazluana o (en-0-b)
SCPY 321  Atomic and Molecular Physics

Wa sl WANATIATETHATOUNA o (en-0-b)
SCPY 322 Nuclear and Particle Physics

e eene  BtanvselinduazufiRinisdianvselind o (l0-n-&)

SCPY 331  Electronics and Electronics Laboratory

1a 4

(o) vaUaTEIVIMsl NFNIYNANILUIAUVDINIFDMENGAT I1UIY o 5787391

]
wrld woe  wnapAatugdwFUTInHENd a (-0-b)
SCPY 205 Advanced Calculus for Physicists
WNIAURBY WA @om INAM @om
Prerequisites  SCMA 103, SCMA163

oynsuLaznsgii1veseynsy eynsuiass flsddumanediuus eyiudden eyiudsm eyusves

duiinda nganld Agean AWgn MAMaINTes USiusviaiedu fdalAweaniy wnandavesinines
duiindadanduiarduiiniadeiiuii nouilanesiaud nguivesaland Tunudioulewiu
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Infinite series and convergence; Taylor expansion; functions of several variables; partial
differentiation; total differentials; differentiation of integrals; chain rule; maxima; minima; Lagrange
multipliers; multiple integrals; orthogonal curvilinear coordinates; vector calculus; line and surface

integrals; divergence theorem; Stokes’ theorem; elementary complex variables

W mob  NyadlaBadudmsulnWEnd o (o-0-&)
SCPY 206 Linear Algebra for Physicists
VIAUNDU WA @om WA @om
Prerequisites  SCMA 103, SCMA163

nsAliunistiunnees Hagunnnesuaziendnual aun1sluguNnesveudunse 1Al ey
wn3nd Amefiiuum seuvaumMsigady U3giunmes g1u I@ Anduiu arududassdadu souaiou
ﬂ’WiLﬂgﬁmﬁ’m ANDRYLAUYILAZLINABSBBELALN NMShUaLTLEY EULLUUﬁﬁma& Winwesauunsousaes
nsUszandlinndaguduluidnd

Vector operations; vector products and identities; vector equations for lines, circles and planes;
matrices; determinants; systems of linear equations; 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

wld wo  AvwanliunazadndmiutinWand o (-0-&)
SCPY 208 Probability and Statistics for Physicists
ITIAUNDY AN @om MNAN eom
Prerequisites  SCMA 103, SCMA163

nsdsiuaueaIaiAdeY lauluddy winrunainedou ngufenuinzdusingiu wnnisaldasy
amhazfunuuiifouls nquivesued madanisiiu maBesadunazmsdavs fuusdy mMsuanuasi
U NITUANWAITIT NITUANLINTUIALUR ﬂ’]iLLﬁ]ﬂLL"\NL@ﬂEU N15LANAIUINA ﬂﬁLL‘\]ﬂLLﬁNLLUULWU%ﬁqﬁﬂ 13
WU A1dIunuUnans ngefundedninaudnats n1suszanue Fnrusiule MsvaseuauLRgiu AT
wiugnsfin Msanaes nsUszgndldnnuiaziluuazadfluujoRnsitand

Errors propagation; significant figures; error bars; fundamentals of probability theory;
independent events; conditional probability; Bayes' theorem; counting techniques; permutation and
combination; random variables, binomial distribution, Poisson distribution, geometric distribution,
uniform distribution, normal distribution, exponential distribution, random walks, Brownian motion,
central representation, central limit theorem, estimators, confidence intervals, hypothesis testing,

goodness of fit, least-square regression, applications of probabilities and statistics in physics.

WWE wo  ANNTBIRYWUSHMSUTNNENH a (-0-b)
SCPY 209 Differential Equations for Physicists
UFUNBY AN @om INAM oo
Prerequisites  SCMA 103, SCMA163

flafdunnusi et fledidudmanandou Asnnadiladdu Ussinnvesaumaideoyiusesnaine
Brsuiaunsidseyiudesiaing nsansusiu dasuiidusynsy sunsuids BBnsvedistidea nmsuvas
Bosuardainuinig eynsuySes Jymadsu-fgtussilsiduiain aunisoyiusdes nisuendauys aums
AAU auAINSUNT aumsaUana aunstedsleadie wawaileidu fleiduadassy msulasanvana ndu
e

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

transforms; Greens functions

Wd moo  WANdITA I o o (e-0-b)
SCPY 300 Computational Physics |

JUsAunau  mid bo& W bos MHd bo

Prerequisites ~ SCPY 205, SCPY 206, SCPY 208

ANTWALNIIMTIN SpuvaunIsBudy ssuvaunmslidady mamandaiauuesUiinug TBueui
A1sla AmaUllavvesaNNseyNUSaslyLaraunieyiusdes nsussendldludyminand

Fixed points and root finding; linear systems of equations; nonlinear systems of equations;
numerical integration; Monte Carlo methods; numerical solutions to ODE and PDE; applications to

physics problems

Wnd moe WAndozmauuaziandes o (e-0-b)
SCPY 327 Atomic and Nuclear Physics
JUsAUNIU  Wd bloe WNA b&e
Prerequisites ~ SCPY 221, SCPY 251
Tnssasweteznauiifidnvazadelelasiau (evneniidididnaseudien) evnouiiiivansdidnnsou
mM3moUaUBeIaAousoawllih auuwivan wareduuiivaniiih nisidsuanusvesezmey Sed
09U ussiliedes wuvdieestiiadyd MIARAUNATY ATZUIUNTEANA SUATAIENTUATES NARAYINY
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

Wid mae  Bidnuselind o o (I9-0-c)
SCPY 334 Electronics |
Ideduney  NE e¢w
Prerequisites ~ SCPY 158

oidosiu nguedlevia Fufuuszquasiuvilenii 2aslwnszuaadu myliengiiaietny anshsin
poUuenl BiannIelndlBuas WaU-Wasu 193INTINAIEASITIUTUIANANS

Basic electricity, Ohm’s law, capacitors and inductors; AC circuits; network analysis;
semiconductors; opeational amplifiers; digital electronics; flip-flop; medium scale integration logic

circuits

®0w
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W woe  N5IABUIUSUATUABNNIADS

dmsutnidnd o (o-a-&)
SCPY 204 Computer Programming for Physicists
AUUTTNOUTDIABUNILADS, MWIADURIABS, NEaNNIT
Woannlusunsy, M3dnmsdeyadunnuazioming,
Tsunsuuazilandu, n1smuaulusunsy, Toyauuy
938, Teyauuuneerines, Teyauuulaseaing, Jaya
fanududou, midanisteyalaglilng, danasiu
Josdu, mswaunlusunsalwiseavsnmuazaiunsa
hanlalalng

'
=]

Computer components, programming language,
principle of software development, input and
output data, program and function, program control,
array data type, pointer data type, structure data
type, complicated data, data file management, basic

algorithm, efficient and reusable software

Wid boe NISTHUIUTHNTUADUNINDS
dusutiniand o (l0-o-¢&)
SCPY 204 Computer Programming for Physicists
FTUULAZAIUUTENOUTBINDUNADS N1TLTsUlUTINTY
@ aliatoyaiugiu nismuaulusunsy deyauuy
915\ 5guAzUUUNEYIMBS N13IANTTBYadUNALAL
wvine Heitu Madeulsunsunuulaseadie laseasng
Toya NMseBnNLUULAYIATIElUIUNTN N13Uszendldly
Ygywand
Computer system and components, C programming,
basic data types, program control, arrays and
pointers, input and output management, functions,
structured programming, data structures,
programming design and analysis, applications to

physics problems

development
MNE woo NAAIFASUUVAUY o o (o-0-b) | WNd beo NAAIFATLUVATY o o (on-0-5)
SCPY 211 Classical Mechanics | SCPY 211 Classical Mechanics |

mﬁm?{auﬁuwm%uaﬁﬂ ﬂ’]iguﬁ@d AIUANNTALUY
AIUA U3EAUENA1N NYUedal-laes nsdsuaslaes
mim?{auﬁmaﬁmqwﬁam%a WuwesBiesidy wnu
diedfdendn namanslunseudsdeiifinTuns ngud
duiimsn LAY wAaAFAYRINIULUIHY NamanTaN
soedtuLLzI

Harmonic motion, resonance, coupled oscillation,
central force, Kepler’s laws, orbit transfer, rigid body
motion, inertia tensor, principal axis of inertia,
mechanics in accelerated frames, special relativity,
calculus of variation, introduction to Lagrangian

mechanics.

saumans ngnsiedouiivesiaiu Tuunsiuay
Tunsnden Wiy maedeuiinuuuninta aunis
ansesd damussdausnansvesinganstu namanslu
nseuUdeBaiifiamis miLﬂ?{auﬁqummaﬁmqLLG?N
W39 N uiduimsn iy

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 bne  wiANIWA o o (an-0-b)
SCPY 231  Electromagnetism |

audlniatin dAndlviuazndsanu Bnennuay
Wasuendauds auulihlugans  ledidnnsnids
dunartymaveu aunuwindnadn deuluveuiun
wihudnade auvwiudnlugans nswdeanh
waldnlnlih aunisuundioed aduwivdnlndily

gayeyna wanbsiadu

WE e waiwidanlnin o o (an-0-)
SCPY 231 Electromagnetism |

aurnlniatin Andliinaznasnuluda 38nenw

wagdsnsuenduls awuliilugans ladidnnsnids
dunardymevey awuwivanads Rewlvveuian
wiwdnads auuudmanlugans nswideanh

walwianlud auniswundiied
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Electrostatic fields, electric potential and energy, Electrostatic fields, electric potential and energy,
methods of images and separation of variables, methods of images and separation of variables,
electric fields in matter, linear dielectric and electric fields in matter, linear dielectric and
boundary-value problems, magnetostatic fields, boundary-value problems; magnetostatic fields,
magnetostatic boundary conditions, magnetic fields | magnetostatic boundary conditions, magnetic fields
in matter, electromagnetic induction, Maxwell’s in matter; electromagnetic induction; Maxwell's
equations, electromagnetic waves in vacuum, equations
polarization
W e¢e Wandyalua a (n-0-p) | WHWe bee WANdyalua o (n-0-b)
SCPY 251  Modern Physics SCPY 251 Modern Physics
neuiduinsamiiiey Minnvesmdulazoynn nuiduinsamiiiey Minnveseaulazoyna
1AS9E590LMBN NAANEASAIBUAY VU AIBUALYDS 1A5985902M BN NAANARTAIBUAY VUi AIBUAUYD
ozmenllalasiau exneufiiivaedidnmseu luana ozmanllalasiau exmeuiliivaneBidnnsou luana dnd
naenansata Nandveswends Nanddundesuay 10980 Hdndiundesuazeyniayagu
BYNIAYAFIY Special relativity; wave-particle duality; atomic
Special relativity, wave-particle duality, atomic structure; quantum mechanics; quantum theory of
structure, quantum mechanics, quantum theory of hydrogen atom; many-electron atoms; molecules;
hydrogen atom, many-electron atoms, molecules, solid state physics; nuclear physics and elementary
statistical mechanics, solid state physics, nuclear particle

physics and elementary particles

W exe  UJURNISHENGIUNEN 0 o (0-m-0) | MNd ke UJURNTHENHUUNEN 0 o (0-a-o)

SCPY 291 Intermediate Physics Laboratory | SCPY 291 Intermediate Physics Laboratory |
Asneaasfedfukwvantiii Sildnnsefind virumans | nsveasuieliu narans vadlva Adu Anusau
AIUANERT LATNAFAASHUURUU ATAAAARDUTINA il Bdnnselind wasviAuransiUaeduy

$199) NSAUIANAAIALAR B ?i’]Lﬁmwummgm A1 | Experiments in mechanics, fluids, waves, heat,
ﬂa’]mﬂﬁaummyu electricity, electronics and basic optics
Experiments in electromagnetism, electronics,
optics, acoustics and classical mechanics, types of
errors, propagation of errors, standard diviation,
standard errors.

W oo UFURNTHENITUNEN e @ (o-are) | WK bl UfUANISHENdIUNA1NE o (o-a-e)
SCPY 292 Intermediate Physics Laboratory I SCPY 292 Intermediate Physics Laboratory I
nsnasoudeafusidnvsednd frumans Manduuuatiu| mamaaeafeiu faumansdugs Aduuingnluih
waglandeanly Handormou way Tuadusiand

Experiments in electronics, optics, classical and Experiments in advanced optics, electromagnetic
modern physics. waves, atomic physics and nuclear physics

W moc NAANEATHDA o (on-0-b) | MW meoc NAAEATHDR o (en-0-b)
SCPY 314  Statistical Mechanics SCPY 314  Statistical Mechanics

anuzganInuazieulnsl adfluadediul noufeewey | anuzganiaLazeulngy abfluadudul ngujoswes
LU 899TRUUABLUUTNGIRTANIA BO9TRNUABUUY | LUAD 9939slUaawuUTlalAIan1A 09839slUaawUY
Unyejs 99990 UaDkUUTYRRNTNAIA adftemIaudil | Unaf oowpuiuaswuudyfiauinnn afsmenioudy
faddunsmuuiiu fegauadvedlua fegauad | Mdudunsnrumuiuiy asnesvesilaiduaduyes
VDU sruuvaeeuA Mygauaivedlua MugauARves
wnls3l

[olole]
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Microstates and entropy; Boltzmann statistics;
ensemble theory: microcanonical ensemble,
canonical ensemble, macrocanonical ensemble;
quantum statistics: density operators, ideal Bose gas,

ideal Fermi gas.

Microstates and entropy, Boltzmann statistics,
ensemble theory, microcanonical ensemble,
canonical ensemble, macrocanonical ensemble;
quantum statistics, density operators, symmetry of

many-particle wave functions, ideal Bose gas, ideal

Fermi gas
WA m&e N5AU AAY WATRAUAIEAS @ (e-o-b) | WNE m&e N156U AAY WATNAUAIEAAS @ (e-o-b)
SCPY 351 Vibrations Waves and Optics SCPY 351 Vibrations Waves and Optics

msé"w,wusms] Aduadeudt aunseaulunanedd
mMnsesiuuyiFes aduwimdn-lnih autRvesedy
Iwanlsigdu

Various types of vibration, travelling waves, wave
equations in more than one dimension, Fourier
analysis, electromagnetic waves , properties of

waves, polarization.

nsdunuussueiin msduies msunisniauuuaiug
AAUANNYINY AAUAINE dunseauluvanedi
mMnsesiuuySes aduutivnlidih msunsnaen
nsiaeaun Tnarlsidu Frumanduuulddudadu
nsUszgndldsuadsly n1sdu aduuasiaumans
Harmonic oscillations, resonance; coupled
oscillation; transverse waves, longitudinal waves;
wave equations in more than one dimension;
Fourier analysis; electromagnetic waves,
interference, diffraction, polarization; nonlinear
optics; contemporary applications in vibrations

waves and optics

WNE oo FUNUT o o (e-0-a)
SCPY 391
JnAnwazhoausseneisedluanvidndnavaulawasla

Tonaligilednanutaym

Seminar |

Each student is required to give a seminar on a

physics topic of his/her interest.

MNE e FUNUT o (9-o-)
SCPY 391
mathiausuazeiuseluhdefidndlagrly Wuiinns
FuATENEsMBING LarMIsdurasiiunet

ARELNVREEH

Seminar |

Presentation and discussion of general topics in
physics with an emphasis on the literature review

and proper referencing

WNE actlo FUUU o
SCPY 392 Seminar I
TnAnunezdesusseneseduaidndfinuaulowavda
Tonalvigilsdnanutaym

o (@-o-o)

Each student is required to give a seminar on a

physics topic of his/her interest.

MNE ol FUNUT o
SCPY 392 Seminar Il
mathiavesazeiuseluimdefisdndufiaulalunisvh
Wosuiiand wWufins@eudlaseniisonasnsl
ﬁmaamamu@ﬁlu

o (@-o-0)

Presentation and discussion of current research
topics in physics of interest with an emphasis on
originality in proposal writing and appropriate

academic integrity

MNE o FUNUT o (0-o-l0)
SCPY 491
nAnwnazdesussensdedduaanil@ndfiisnieiu
1ASINTINGIAEAASVDINULDY LATAITIBULERS

iwas@amaqﬁmﬁm AN TIHTURAYEUTIIN

Seminar I

MNE o FUNUT @ o (@-o-l0)
SCPY 491
msthausnaredumgluhdeidndiisatulassnud
TnAnwideiise Wuiimsdeudilasenudsoway

N1309NLUUNTITENUHURANILTTEIUTTUNITIVING

Seminar lll

[0lolo]
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Each student is required to give a seminar on a Presentation and discussion of topics related to the

physics topic related to that of his/her science or students' own research project with an emphasis on

research project and to prepare a good report for efficient project outlining and designing while

the particular topic. conforming to academic ethics

WHE <l JUNU & o (0-0-l) | MUe <l FUNW & o (0-0-1)

SCPY 492  Seminar IV SCPY 492 Seminar IV

tihdnuagsosussenededlumuiidndiifeaiestu msthiaueuazedumeluidefidndfifsniesiu

1ASINITINGIPNANTVBIAULDY WAZEITIEITULARNS TassuiitnAnunidswiide wuiinsieseiuas

swanBunvasiiosiug deornsdliuliavounein Arudeyasgisdodng uaznmiiausranuiuands

Each student is required to give a seminar on a mmvﬁﬂaﬁgﬂﬁaa

physics topic related to that of his/her science or Presentation and discussion of topics related to the

research project and to prepare a good report for students' own research project with an emphasis on

the particular topic. faithful data analysis and interpretation, and
presentation of research work with correct
understanding of the underlying knowledge

[

(@ veuFuwdsumsIan1sReunsaeu eV NANITTIRUTaINHRmIaNgNT Aeil

NANGATLAN W.A. od&d nangnsuiulse WA, beve
WNd boo  ARAMANTEMIUINTENG 0 o (@-o-0) | WHa bog  uARARATUgNEmMTUENTENE @ (n-0-o)
SCPY 201  Mathematics for Physicists | SCPY 205  Advanced Calculus for Physicists

WNd oo NIAUATLAUAMTVTNTAENE o (9-0o-@)
SCPY 206  Linear Algebra for Physicists

WHd wolo  ANRANERSAMSULNTAANG © o (n-0-b)

) . Wd woz  ANuLInuLazadfdmSutniand
SCPY 202 Mathematics for Physicists |l

o (v-o-&)
SCPY 208  Probability and Statistics for Physicists

WHd oo ANAAANSTAMSUTNTENG o on (n-0-0) | WA bow  AUMTTIRYNUSAMTUTNWENS

SCPY 203  Mathematics for Physicists Il o (en-0-)
SCPY 209  Differential Equations for Physicists

WG moe  NITAATIEATIAAY o (m-o-p) | Mild moo  WANAITIAIIN @ o (a-0-o)

SCPY 301 Numerical Analysis SCPY 300  Computational Physics |

WA moe  NAndezmeuuazluana o (-o-o)

SCPY 321  Atomic and Molecular Physics WHd moey WaAndozmouuasindes o (en-0-o)

WE el WANdTAReSLaTOUNIA o (m-o-o) | SCPY 327  Atomic and Nuclear Physics

SCPY 322 Nuclear and Particle Physics

Wd eene  Biannselinduazufjuifnsdidnnselind | wivld mae Blénnselind o © (b-o-a)

o (o-a-&) | SCPY 334 Electronics |
SCPY 331  Electronics and Electronics Laboratory

WNE e MANFADIUZLT o (en-0-o)
SCPY 371  Solid State Physics

YSudusedvaniden

I9Io1)
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&m.@ MUINIVURNIE NFUIVNANITTIAUVBINANGATUIUYINTNIIVINTTUUUNRF IS

49

a

(o) vadmmEIVNANIEUIRUVRANgATUS YRR IMNadvImsuuLagisTy Ilusedn
lRNLIEINYBINANGATUIYYINTNIVING 31U o 183U

WHd eolo  ANRANERSAMSULNTENS &

SCPY 302

o (en-o-o)

Mathematics for Physicists IV

valUamedviiva ngulvianteieAuramangnsusyInIN1IYINITHUUREZ IS

o (en-0-o)

()]
dusedranizifonvamangnsu3yg1asmeairinis 31U o 18387
WA mo  MTAATIHINUIUBsTaudmSULnWENE
SCPY 304 Complex Analysis for Physicists
JUsAunau  md bo& WA bos WA box MNA boe!

Prerequisites

SCPY 205, SCPY 206, SCPY 208, SCPY 209

NFIATIRNIIUBT UL Hendudunudadeusgiaie Mndunatea Hnduinmeikazouns

waasiiun nauivedlatiLarnguiidy nisuseiluAvesduiiniadniavey Aman nsUszdluAveBuiinga

o

AATDUMILTTNTAALENAIYT NTTINBUNTH NTAAILUY MTAIMUULINTY-ATalaila MIuUasiuudsnug

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

(@)  YaU3UAIBEUIYTIEIYT 518V NANITUIAUVBINANGATUIUYINTNIIVINITUUY
Aagionu Mluseivianizdonvaamangnsu3ya1asmeiznnis 31U e 518380

VANGATLAN W.A. n@&E

nangnsuiul§e WA, beve

WNE mols  NAANEASHUUATU I o (e-0-)
SCPY 312 Classical Mechanics Il
NAAARSHUUAINTBIUAZUUULBTARAY {]zwﬁmqaaq?gu
ngefuniiea namansvasinginie  uwesveInIy
\doy aunsoosians Ladiosninweansvsuuuulail
V195N NIVLUANVDGNINAUNINT nsduuuuTnunUng
Lagrangian and Hamiltonian mechanics, two-body
problems, virial theorem, dynamics of rigid body,
inertia tensor, Euler’s equation, stability of torque-
free rotation, precession of a symmetric top,

normal modes of vibration

WMWE molo  NAAIEATLULAUU o
SCPY 312 Classical Mechanics I
PENIUELDU VANVDINAAULUS WAARRAYRINTTWUIHY

o (en-o-o)

NAMANITLUUAINTOILAZ NAMARTLUULENARY AN
ﬂ’?ﬂﬂ’JUF‘jLLaSEULLUUﬂWigUQﬂWig'm ANIYULLAE NI
n3x1ds saumaniuaamaiadeuiivasinguiings
warnanivesingnds  wuwedvesnundes  auns
?JﬂEJLﬁ?J% ﬂ’]S?i’]EJﬂ’NGUGQQﬂ‘UI'NﬁiJQJ’Wﬁ L@0EININVBY
nsvyuwuulaiivesn

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

[olola)]
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WWE el NAFAERTAIBUAY o e (en-0-b)
SCPY 323 Quantum Mechanics |I
ngufinisTumufilsituiunm Usngnsalfuu s
wUsiu mqufinssunuiituduna Sussisenves
oznonfufad mavinlvidumeuduiiaos nguins
52439 Nouiieamnind suiindanuiivedneduuu
Time independent perturbation theory, Zeeman
effect, variational method, time dependent
perturbation theory, interaction of atom with
radiation, second quantization, scattering theory,

S matrix theory, Feynman’s path integration.

WHE alom  NAAIEIAIAIDUAN lo o (en-0-b)
SCPY 323 Quantum Mechanics |I
ygufinssumuiiliduiunm Usngnsalfuau s
AUUA-A-U ngunIvsuuazmALdun1slauAZa
sruuiifaestundanu nquinssumuiitufuim
JunsNIE1veREnaNiuTad Nqufn1InTeids

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

WHE malo  waiANTIARN © o (e-0-b)
SCPY 332  Electromagnetism I

LONANYAIUBINTU WASNUAUNTDINTY AUNITWNNDLIAR
Tuaans Feulvvouivn ngns ewdny dndanans uas
#ndnmes mIauvanna Angvtnsuazdndinavih adu
wiwidnlniluaans nsavvieunaznisdsnuisesse
sevieiuinlnBidnynuas iufat NSANGULAY
nsnszany viethaau nsusiedu adulugunsalih
doyaas nsusiSedvasialnalviluagzlalnausdvan
nuduinsa iy Anduuunnmes « 16 warmans
T Bsduinsnn

Green’s identity and Green’s theorem, Maxwell’s
equations in matter, boundary conditions,
conservation laws, scalar and vector potentials,
gauge transformations, retarded and advanced
potentials, electromagnetic waves in matter,
reflection and transmission at dielectric and
conducting interfaces, absorption and dispersion,
waveguides, wave propagation, guided waves,
electric and magnetic dipole radiations, theory of
special relativity, 4-vector potentials, relativistic

electrodynamics.

W oo LWEN WA @ o (on-0-5)
SCPY 332 Electromagnetism Il

AUNTLUNDLIAE LONANYAIVBINTURAL VOB UNVBINTY
Feulwvauian seslsnedailaidu nestfwinnes
WUGOIANALTBILUNGLIaE Anduuvanaisiazing
WUUIAMBS AndniialasAngnavt nsuvadng
aduuimdnlviluaans anudnia msasieunaznns
dusiudisessio aneds viethadu nsusfed nquiduis
Al Anguuunees < 15 waranslaiga
dusinsnn

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

(@ YaUFulUABUNTIANTRBUNTERY 518U NANILTIAUVBIMANEATUSYYINTNIIYINTT

WUUNEFITIU Aall

VANGATLAN W.A. nd&E

nangnsuul§e WA, beve

Wild mole  ARAFERSTAMSUNNTENS € @ (mo-D) | WNd moe  MTIATIERIIUT o Ud MU ENE
SCPY 302  Mathematics for Physicists IV o (en-o-)
SCPY 304  Complex Analysis for Physicists
- Wusedn
WHE @xo  NISHNIIY o (o-m-e)
SCPY 490  Training

06&
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&a.¢ VUINIVUINIE NFUIVNANITIADN 5'1Eﬁ‘mLQWﬂsLﬁanmaaﬁaaaawﬁnqﬂs
(@) wofRTIITNRWIHEONVBWIFBMENGAT S b T

Wild oo Inermansiosiu © (e-o-m)

SCPY 252 Local Science

WA nde  ARAFARTAIMSUAIOUANATAUNA o (n-0-)

SCPY 341  Mathematical Foundation for Quantum Information

W e N1SETIINNEIUNEN o - NQuuazn1sUsEENd o (en-0-o)

SCPY 384  Geophysical Prospecting | - Theory and Applications

Mid oo NANALTIAUIU on (en-0-o)

SCPY 401  Computational Physics

W @oe  ATIANERSTHANE on (en-0-o)

SCPY 461  Astrophysics
WA <o NIETIIMNEIATENE b - Mafviazulannunedoys o (mo-o)
SCPY 481  Geophysical Prospecting Il - Data Acquisition and Interpretation

(o) valWanedulvi nguivianisidonvasivaamangns MUY ne 18397

WNE oz Nandoznouamaans o (en-0-)
SCPY 328 Experimental Method in Atomic Physics
JUsAunaU W alow
Prerequisites ~ SCPY 327
FRmsveassiviuatsluiidndvesesnon msudidulasldwanawes msmusdunuulua-lowalmd wnilnn
svmauLUUANe gunsalifuinlesu wnsuvsnaesuuuldozaen ssuulnsanamansluiidanaoudy
Modern experimental methods in atomic physics, Laser cooling, Bose-Einstein condensation,

atomic clocks, trapped ions, atom interferometer, cavity quantum electrodynamics (CQED)

WNd e Blannsetind o (lo-on-&)
SCPY 335 Electronics |l
ITIRUNDU N eene
Prerequisites ~ SCPY 334

FIAIUANYANIA FYIUBUNN/ADMINNUUUATNDA Fyey1uBUNY/B1INVLUUBUIEDN EINTULUULLNSN
NIUAAINARILAY 7 dU (1-4 aN) NTULEAINATONANIAAT NTASIUFBIEDNAINS DUMDTTNLUUBLIUN
BuwaTINILUUMUIWES (MIaS1IuRNITUNa) msmummﬁﬂﬁmama% NSAUANATIOWES N15AIUAN
wuuiiledl msmuauuawmeswuuiBiesly gunsaluuuleaumdda gunsaluuue1sid (Seanumasn)
gunsaluuuieaiile gunsalulasdyaanedd (ewaendudidnea) gunsaluUasdyaafond @Inealu
auaen) aunsalkuuiueda gunsalniAnuT L uudawAINTey

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

ololcd
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SCPY 336 Physical Quantities Measurement using Modern Sensors
WdeRuney W oda WA o0&
Prerequisites ~ SCPY 157 SCPY 158

wann1smeidnduewinius mataszaene maingnsnis msTadnsise nsintisiar maindnsuss
B mstanszuanazanusadnglnih msinaunauuimin msfagamadl msiaruiides myiamnudy
Fee myindhsuiaudes msfannudiuas msviuusmssiudazasiissmslanisin msuszendly
nmsialagldsnsus

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

W aee  wwrAnniAnduazanudilafinanaadou o (e-0-b)
SCPY 355 Conceptual Physics and Misconception

JUAUNIU  WE ede WNA 0&s

Prerequisites ~ SCPY 157 SCPY 158

wannsiiugruvesidndluiite namans audfivesaans adu auvnarans lihualndn Wandeall
waz UJURNSHANS nmsinvesddeuasnguitieatesiuanudilaneaiandouluid@nd nisldnuide
Tumsiemanudlafieataafowresiioy anudlanamandeuluidndluiidesieg

Fundamental principles of physics in mechanics, properties of matter, waves, thermodynamics,
electromagnetism, modern physics and physics laboratory; overview of research and theory related
to misconceptions in physics; using research to find student misconceptions; misconception in various

topics in physics

Wl moe  Wandetee a (a-0-b)
SCPY 364 Solar Physics
WdeRuney  wild odw
Prerequisites ~ SCPY 158

authidesiuromsendind leaflosuaz iginsvewmaseniing tasluailes elsu waader  ouaes
galoawiles nllnssuvasey neluveniseniing

Basic properties of the Sun, photosphere and the solar cycle, chromosphere, corona, solar

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

WWa e Mguiduinsawialy o (n-0-b)
SCPY 365 General Relativity

IdeAuneY A ede WNE edw

Prerequisites ~ SCPY 157 SCPY 158

wuillvtad wuwes wadn vudwu sspemsiiduiigauuiuiy analds Tauadeudily enaliudas
fonsidesniaeinia aunmsawuveslevalnd arultugradudu aduanuliues desidmdedasu ns
Sanmvaanamemultiugis Mnevdumsyensadas nMsnaseuLURLAY Mmeumely WU N3
wAdMIBITNTNAIMNET INTININLAN

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

@D
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SCPY 366 Galactic Astronomy
Ideduney  NE eéw
Prerequisites ~ SCPY 158
awsveswedeildlunsdananisaimmensemans ﬂiu‘U’J‘Llﬂ’TﬁLLNNﬁ mmmwawmwmmmm
3yﬁummimmmaqﬂm1ummm mmuwuuamumadmuaﬂ% mLLaﬂ"UV]'N‘U’NLNEJﬂ ﬂaumLLaﬂszmamu ALEN
s?] ﬂmam ﬂ’]LLaﬂSUEU’Nﬁ ﬂ’]LLaﬂ"UﬂlJiJ"LJG] ﬂ'liLﬂG]LLﬁ%'J’JW"LJ']ﬂ']ﬁJENﬂ’WLLaﬂ"U LLGSQWU’JQEJSLU{]‘\]‘\;UUWLﬂ'&J'J“U@x’i
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

Wd mzd  MsEITIINSsINAndaeSauIdAng o (n-0-5)
SCPY 385 Geophysical Prospecting — Potential Field Methods

INTIRUADU N ode NG o0&

Prerequisites ~ SCPY 157 SCPY 158

ad o

audRneia@ndvesiiu A8dsramsauulii Admamsauuwivian 35d51ameauuliuaig

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

Wd oo WANABAMIN © o (-0-v)
SCPY 400 Computational Physics I
Indsduneu  wNE moo
Prerequisites  SCPY 300

Tiugadmiufsruvaunmadadu dgmadnvazians mavszanuailutisaruendas nsmen
wanedige msfiadeya msuUawesBiofuuulideides msussendldlutiamiland

Advanced methods for solving linear systems; eigenvalue problems; interpolation and

extrapolation; optimization; data fitting; discrete Fourier transforms; applications to physics problems

MNE <olo nsUsEInaNad LAz UNW o (-0-b)
SCPY 402 Signal and Image Processing
Ideduney  mNE boe
Prerequisites ~ SCPY 204

winvasdyay s nstndtegedygi n1snsesdyanns MIkvaslises n1sulasuuuuen nsuUad wuy
VNEn lassedszannidiey Uigiduasnisuladand nsnsesnim n1susulsmmunInesgunin nmsuusEiu
20 Msangidounin nMsudamiaaviaiia nsdusnnn ATAATIZININ

Signal types, signal sampling, signal filtering, Fourier transform, Z transform, wavelet transforms,
artificial neural network, color space and conversion, image filtering, image enhancement, image

segmentation, image registration, geometric transformation, image compression, image analysis

Md com A5 UIUSUATULUUIUIY o (n-0-b)
SCPY403 Parallel Programming
AUsAUNeN  WNE boe
Prerequisites ~ SCPY 204

andnenssumeNiIneSUULTLIY NMSITeulUsUNSHLUUIUILME Ul Tonuldud
Fuoa Tano3NUTIRNAVLULIUIU
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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

Wdod  IBWIRNAVENTUANNITTTRYNUS a (ar-0-)
SCPY 404 Numerical Methods for Differential Equations

IIRUAU N bow

Prerequisites  SCPY 209

FBHar199117 FFUNTNI1NA IFUTUINTINNA ITTEAUNATY N15ES19NTA NITIATIEHANULEDES

Finite-difference method (FD); finite-element method (FE); finite-volume method (FV); spectral

method; erid generation; stability analysis

WNE o wamansvaslvaldsAuIu o (e-0-b)
SCPY 405 Computational Fluid Dynamics

JUsAunau mwd moo

Prerequisites ~ SCPY 300

auN1sAIVANNAANIURIlE SnYTRNIZYRIANNILTRYRUSTos FFn1In1ewamansvelnaid
AU NSRBI sasuUlintinuaziuunin nsinassnisivavuudusnlilawazdusnles n1s31aeens
Trakuvaifunswazwuuduiiu

Governing equations of fluid dynamics; characteristics of partial differential equations;
computational fluid dynamics (CFD) techniques; simulation of inviscid and viscous flows; simulation of
incompressible and compressible flows; simulation of laminar and turbulent flows

WHd @ob  MITUAAINYRITaYANNINAENS a (n-0-b)
SCPY 406 Scientific Visualization

Ideduney  mNE boe

Prerequisites ~ SCPY 204

Nuguvesnaufinnesnsiind nsueadiiuvesuywd USoRa nsaiaiaeuedulvl 35n1sasenmdaya
WIUsHIns Bn1sasenmmsiva 38nisadenindmgaynie

Basics of computer graphics; human visual perception; color spaces; isosurface reconstruction;

volume rendering techniques; flow visualization techniques; particle rendering methods

Wd <ow  Mgufiiounduuaznisuszand a (-0-b)
SCPY 407 Inverse Theory and Applications
Ideduney  NE boe
Prerequisites ~ SCPY 204
uminieadudgmbeundu  fegelamdaundu msuenAtengIy  Isspailsiedy JBidenen
wmimedisnanlsiedu Basmemanziige By dapmdeundunuulidadu msdounduuvuiudifen
Introduction to inverse theory; examples of inverse problems; singular value decomposition;
regularization methods; methods for choosing of regularization parameters; optimization methods;

adjoint method; nonlinear inverse problem; Bayesian inversion

9ol
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SCPY 410 Advanced Fluid Mechanics
AUAUNDU N me
Prerequisites ~ SCPY 313
gunadn Nugrumslvavesvesiva ngeying mslvavyuiu mslyavesdng mslinseiiddia adu
auldiaties mslwawuudusals nswedeulmnuuiud
Hydrostatics; fluid flow basics, conservation laws, vorticity, potential flow; dimensional analysis;

waves; instability; compressible flow; turbulence

WNE o TTUUTULDU o (an-0-5)
SCPY 419 Complex Systems
Idedunay  mE moo
Prerequisites  SCPY 300

donuawsegnsresszuuiudou  uAeiuguilflunsusseessuuiudeu  Ussavuaziegnaves
wagaealauinn Msuszanadegldauudinats nguimslvadudiiy nguinan Ussamvesssuuiaseviy
ANNNUNIUVDITTUULATEY  TTUUNGIAUUTTUULATEIE ANLTIAT0INdRaIN Nauiing seuun3ety
wuuLduUszay Aufndaneifin ssuulsumligadou

Definition and examples of complex systems, basic concepts used to describe complex systems;
types and examples of cellular automata; mean-field approximation; percolation theory; graph theory;
types of network; robustness of networks; dynamical systems on networks; origin of scaling laws; game
theory; neural networks; genetic algorithms; complex adaptive systems
wd @ne  UygurUszhvgdnsuiinidnd a (en-0-b)
SCPY 435 Artificial Intelligence for Physicists
Ideduney  mNE moo
Prerequisites ~ SCPY 300

grusnveslygusshivg UssiRveslayaiuseivg mansuasfalvostyguseivg funulyn
nsEUIUNSLATY Munumsuadym msdummant nsAumeing Jyvinisussiivszusy asiaug
Lazvama Sunuassny mssngdusuiivils mseyuulunssneduduiinis funussdanug esdanuiuas
wiasaitliutiuou AnuliviueuludaUiina wamanruniasdu wnseaunasdununa nszuuns
Seu3 MITERINAIBE1 LUUTIABINTSISEUITEER N1TITEUTUUULETILIE NTEUIUMSTUT Nsasienn
nsUsERIaNan I M3and1ing Nsaieingnduduluanuiia nsldnmddu Inensvueud nalnyueud n1s
Sudveajusud mMsnaHuNsIAdeuT usunsiadeulmiiliviueu msiedeulm FuneriBidsiugnssy
AdunsAnidon Manlunskaudy Arliunisnateiug mamaa%umau%ﬁ%ﬁuqmw lassteyszam
Wien lassasrdlassineyszam nmssudayaiunss msriudygyindoundu maSeudiuuin

Foundations of artificial intelligence, history of Artificial Intelligence, state of the art, Intelligent
agents; problem-solving, problem-solving agents, beyond classical search, adversarial search,
constraint satisfaction problems; knowledge and reasoning, logical agents, first-order logic, inference in
first-order logic, knowledge representation; uncertain knowledge and reasoning, quantifying
uncertainty, probabilistic reasoning, probabilistic reasoning over time; learning, learning from examples,
learning probabilistic models, reinforcement learning; perception, image formation, image-processing,
object recognition, reconstruction the 3D World, using vision; robotics, robot hardware, robotic
perception, planning to move, planning uncertain movements, moving; genetic algorithm, selection
operator, crossover operator, mutation operator, effect of genetic operator; artificial neural network,

structure of neural network, feed forward, back propagation, deep learning

9101AN
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WWE o ANAAIAASTIUTINAMTUNG B A UGN a (en-0-b)
SCPY 440 Mathematical Foundation for Quantum Theory
WIRUNDU N bod MNE bod WA box MNa bow
Prerequisites ~ SCPY 205, SCPY 206, SCPY 208, SCPY 209

Auvzilu U3gRgaldsn annzvessyuuuaznaneiiin Amdunald an1ze nsaniuns g
awanda N151Tativnaan Yesdeans N33 szuuUsznau ssuuda danmesaRy nsih

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

decoherence, transport

e e TAENSUoedu o (an-0-b)
SCPY 453 Introduction to Biophysics

INTIRUNDU N o N 0ds

Prerequisites ~ SCPY 157 SCPY 158

USINONISATITWENT  aunanauasaunaaillugas  narmansatAveInIsuanisonvedy  waans
Wannnsidesy nszuiunsuuaduead ssuwinendesiu mssassdsimuawasndwouinslaido
Tudand

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

Wd oo AsIFERsuaziEndnTIANERS o (e-0-b)
SCPY 467 Astronomy and Astrophysics
WTIRUNU N ode N o0&
Prerequisites ~ SCPY 157 SCPY 158
SFUUALATIEN TANdeSe MAndvasaninny nudnd onawinen

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

WHd <oz AITOANETINAITIANENS o (an-0-b)

SCPY 468 Selected Topics in Astronomy

IdeAuney WA ede WNE o&w

Prerequisites ~ SCPY 157 SCPY 158
vhioddeiiaulalutiagtuluamviamsiiferdestumnemans

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

Wid o WataAnaTINITHENGATIANERS a (on-0-5)

SCPY 469 Selected Topics in Astrophysics

TNy WA o&s NE o0&

Prerequisites ~ SCPY 157 SCPY 158
hioideiaulalutagtulumviengifotesiuiidndamsmans

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

oo
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SCPY 480 Geophysical Prospecting - Seismic Methods
ATeAUneN  WE ede NNE o&=

Prerequisites ~ SCPY 157 SCPY 158

ngufjanmBangu paulmaviiou nsifiudeyardulmauiteu nsUstinanateyandulmaziiiou
nsmlassasivedansiendulmasiiiou

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

WMNE = Ineurufulvlasdiu o (-0-o)
SCPY 488 Introduction to Seismology
AURUNeN WA ¢ NG 0de

Prerequisites ~ SCPY 157 SCPY 158

paulmazfiouanuiuiulm  lassaddanuazadulmaniiou  nisindeufivesndulmasdionine
uNuAUlITERR mﬁmiwﬁsﬁaaﬂaLLr;JuﬁuimLﬁmﬁu MIMEUAUS WA wazaduvoHuAulm
wasnlauduaulng  nalnnisfaudufuly Tuwudmugesuaznsuenlumudmuges nsUsuikagnis
Wievaimsgin vwesiuAuln dgdnsuruduli mnssuwiuiuln nsanrnudemeanurunuln
dyanauvanusuruaulm nsaensaluiuAulmtasnsnensalukuAuln Inewiuiulnigdasiaiiames
Uszinalng

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 mitigation; earthquake precursory; earthquake prediction and

earthquark forecasting; seismotectonic of Thailand

()  YaUTUABEUNYTIEIVT TIBIVUANILLAINVBINNEDMENGAT I1UIY « 518U

VNANGATLAN W.A. ngeE

nangnsuFule WA, beve

MG mom  NQEANFY
SCPY 303 Group Theory
fnarveaingu feaiiugu nauleadin naueey wrsw
MO UNVRIAINTOI ANUFITUSANYS AA1EANYR
AINARIEA NITEAFUFIY NNITANTUFIY NGNVBIHA
An nquiiduny funy faaveulslld mseausnines
undaresing nquiieelvintadd nduduasiivadauuus
funuzih nguvesmsnyu ndusiaidies Funuves
HuAdawuud nsUssandneiand

o (en-0-o)

Group axioms, basic definitions, cyclic groups,
subgroups, cosets, Lagrange’s Theorem, equivalence
relations, equivalence classes, conjugacy classes,
homomorphisms, isomorphisms, product groups,
representaion theory, irreducible representations,
character tables, Schur’s lemmas and the
orthogonality theorem, introduction to Lie groups
and Lie algebras, rotation groups, continuous
groups, representation of Lie algebras and

physical applications.

WNE moen  NOBYNGY o (a-0-5)
SCPY 303 Group Theory

deuitugiu nauleadn nauges RS NguiuNves
a1nses ANUANTUSaNYA AanaaNya Aaadien A1y
aadugIu ATALNFUTIU NAUVBIHAAM MU IUNY
funuitaaneulsild arsemusnines undwestasua
nouieelvlniiadi nguvesnisvsu nguseios ns
Usgendnenand

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
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VIANGATLAN W.A. ndee

nangnsuTuUT WA, bede

MHd mom  NaFIERSVRLLYA o (en-0-)
SCPY 313
anvRAvatlna MTIATILATER AU naTn
aineransvadiva aun1svesweslraaia ussaEinuu
fufuaznisaeesn saumanivesiua Ussinnuesnis
I 1@ uNSTUE duN1SVOUFUNTEUE AILNULUUBDELADS
uaziUUAINTe ayiusivInvasiuUsluvaslianatn
nseyinEng aunsvesmwsieios n1seyin
TN AUN15U09008La03 ANNITVBILUTYAT
mimﬁlau‘ﬁ'mwgu ANIY NTEUEIULUUDETE AU
nadeu mslrauuudng dndainans aunsainane
AsPeuTTUYeINTia Tendunseud nsins1Eusuns
muay aunshusuiudady  vedlvafifinnumia
voslainlmdou usmile aun1smspdeuiivesvediva
aunswies-dland Heulvreuwn auniswaranives
yoslnafigusalaile

Fluids properties, dimensional analysis, dynamical

Fluid Mechanics

similarity, fluid statics, equation of fluid statics, static
forces on surfaces and buoyancy, fluid kinematics,
types of fluid flow, streamline, equation of
streamline, Eulerian and Lagrangian representations,
total derivative of a fluid dynamic variable,
conservation of mass, equation of continuity,
conservation of momentum, Euler’s equations,
Bernoulli’s equation, motion with rotation, vorticity,
free vortex, circulation, potential flow, velocity
potential, Laplace equation, flow superposition,
stream function, control volume analysis, the linear
momentum equation, viscous fluids, Newtonian
fluids, viscous force, equations of motion, the
Navier-Stokes equations, boundary conditions, the
equations of incompressible fluid dynamics.

MNd mom NafIdnsvLlNa o (on-0-)
SCPY 313  Fluid Mechanics

autAvedlva vedlvaatin aun1sveuusyad Iaueans
voelra NMIUTITBIUNSIAALUUDDYLADIUAYLUUAINTBY
AuNSEUNTTLE NMTIATIERTUTIINSAIUAN N3
auintna aunsanuseios aunsluusindady
NTIATIEYEIRYITUS n1singUvevedlya Auu
nsiuauuulidniln aun1svesessians Nandunseua
Tnudeananusi mslranuulnmudealussuiu ns
Fouriuraenisiia msluawuunin aunisuies-aland
wagkawaguaLuudmsunsirawuududalile
MTIATILATER Asaiiouvesnisiva

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

Wa el ﬁﬂuﬂﬂaméij”um o (en-0-b)
SCPY 342 Advanced Optics

mnamwu ﬂ’]iLﬁEJ'JLUULLUULWiLLua LLU’J@@‘W‘U%’]‘U‘U@Q
mmmamvjwm ﬁll‘UG]@’]W‘Llﬁ“U@QLLﬁﬂ ﬂ’]iLLN?J@ﬂLLE‘NIU
minansueulelanseln viruaansluiigadu
Diffraction, Fresnel diffraction, basic concepts of
Fourier optics, optical coherence, propagation of
lisht in anisotropic media, nonlinear optics.

MWNE el ﬁ'ﬂumam%%”uaq o (n-0-5)
SCPY 342 Advanced Optlcs
mnamwmwmﬂaama mmmmmwu ’JSﬂ’ﬁLllﬁliﬂ""ll
dmsulnanlswtu Inanlswdulusnasueulelansetn
Mﬂuﬂ’]ﬂ(ﬂiWLi?ﬁ VIﬂ‘LJFT’]ﬁ@lﬂ@JL‘UQLﬁu ﬁiJUGW]'NLLﬁQ‘U@Q
3?191 au‘ummmawaqamam mwmmv\lawmmu
mumammaummwamu msuaﬂmaiﬂwmmam
adlelunl

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

o
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WNE e AUTTENALALYDS a (n-o-b)
SCPY 343
winfiuguvenaires viavenawes dnvazdumzvey
auaaes nsUssendlunasimewayluinermans
nsUszgnAluMe@RamInssd MIUssendnanIsnng
M3UTTENANIINITVING NMsdarukaznsiuteyald

wae MIUssendlumuaue

Laser Applications

Laser fundamentals, types of lasers, characteristics
of laser beams, metrological and scientific
applications, industrial applications, medical
applications, military applications, optical
information transmission and storage, other
applications

WNE e N15UsZENALALEDS a (n-0-b)
SCPY 343 Laser Applications
ANFIUAGNNITINNUVDAALLDS BUATAIEIVDIEINTU
fnans Insauasduiios nszuaunsnsedu Snvasiane
YDIAWANAGDT NANNITVINUVRLALEDSTLAR
Wirueanslidadud msuames selansiil n1sussend
Tlunuinemans msussgndldlunsdoans s
Uszgnaldlugnanvinssy nsussendldlumanisunng
Overview of laser operating principles; interaction of
lisht 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 in medicine

WNE mee walulagduletues o (on-0-b)
SCPY 344  Fiber Optics Technology

Wandvasuas nquiveadulotiuas dulodnamila
$199) WIS BINTITV LAY gunInl
llovhuas gunsaifufiduleduas nisdeans
Wuloduas Tasanedulodinas Msiauazisnnis
\n3nsiiondauas

Physics of light, theory of optical fiber, types of
optical fibers, light sources and detectors, fiber optic
devices, fiber optic sensors, fiber optic
communication, fiber optic network, optical
measurement and instrumentation.

Wi eee alulagiduleudings e (en-0-b)
SCPY 344  Fiber Optics Technology
nufvesiorduduas nguivoadulediuas
duletuasiiafirivuaznsussenald dulodnasiln
nanladtind uwnasinlnuagiingiaviuas gunsal
wiloviuas gunsaiiufidulethuas msdeans
dulthuas Tasstnedulothuas wdesdladauasdmiu
sruuduletunas duleduaslddadu idefnass
dmsunisussenaldiduleinuas

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

WlE eeo ViAumasBanaudiody o (m-o-b)
SCPY 441
maulnieduvesauy anzladosun msdanUdes
wazaadunsuHEvesenay aduladelsuniiuy
AIBUAN NITANKENAMAAEBUABTTETNeT N3TY
ganuuIgNA anurudadiednuau nslidungudiu
vadlnou NMsudasanaswuuBainsilinesuiaiinies
BumBTHT0IABTUUUDI-Q-UNULAR NTNAFBY

Introduction to Quantum Optics

nafansmsusulagldiFumans N1sauanawuy
maudy ladeisuduuuwiiond maviuuawuuglies
alueavadlNneau ANUWINY

W eco TiAuMEnsIBInauTILaEY o (a-o-b)
SCPY 441
Aoulnwturesauy aanuglaBesus nsvantase
wazgadunswHEveseraeu Meduladelsuiuuy

AIBUFN NITAINUINAILAILATUINTUNTNEDA N1STUDA
WUUANNA anugdudateinuiy weliansinlnmeu
ainvedlinou nsulasanadiuudamisidinesviaiin
LD UIATUNINHDALUUDI-B-WUULAA NITAURNLUY

Introduction to Quantum Optics

maudy ladeisuduuuwmiiondl mviuuawuuglies
anfiueavadinneu AU
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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, photon anti-bunching,
spontaneous parametric down-conversion, Hong-Ou-
Mandel interferometer, optical test of quantum
mechanics, quantum eraser, induced coherence,

superluminal tunneling of photons, entanglement

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

WNE o NINAABDININIAUANEASLTIAIDUAY

o (n-0-o)
SCPY 442 Experiments in Quantum Optics
Tnlmeuuazuviasiuiialnineu VirugUnsnidow waiwes
\30eEne Fnsesiaialiineu FyyaduNIUNIG
AIBUAN MInaaesdudawas Madssendlduasiuudu
8n nMsnaassnsilgnyianeilsaieudy nsvaaey
fuguesnamansmeudu mslilipoududstig ns
\Fonnendsuaynstunsiianieudiy Tineudeiuuus
a1nih nMInTaeuaMaldRrnzvasiItndlunein
nsnsEesTadudsaauiy Msiedeuinaidinieusi
AMTAUIULTIAIDUAY
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

W <o NINAABDINTIAUANFASLTIAIDUAY

o (n-0-o)
SCPY 442 Experiments in Quantum Optics
Tnlmeuuazuviastuiialnineu VimugUnsnidow wiwes
\3psEne F3nmsesanialiineu FyaTUNIUNIG
AIRUAN NMsnaaesdudawas MaUssendlduasiuudy
80 nMsnaasnslignyaneidereudi nsveaey
fuguesnamansmeudu mslilipoududstivd ns
\Fonnendsuazmstumsianieniy neudsiuuuy
fmth NsnsasuanautRrnzvesmIindlnnetin
nMsnsEnesTadudsaauiy Msdeuinadinieus
ATANUIULTIAIDUAY
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 <om  FedARENN o (n-0-b)
SCPY 463 Cosmic Rays

anwazlanzvessidnealin UseiR Nandveseunia
yagiu Mstssoymaiindanugdusinia undsiuie
YDIOUNIANGNUFRINANEITRE  wnaarinilinvesad
ARAINIINATIIINTUALIINUBAANTIINT NTATIIN
auMA MIduaseniuada Sdaealinainaisdng
SsdmoainAnsssun mnudutiuvesaunauivan

ANSLEYBISIEABATN

Wle <om  Sedimaadin o (n-0-b)
SCPY 463 Cosmic Rays

AMNTINVBITIEARATN Noufduivsn nilay HEndves
aUN1AYAZIU NalnN1SSeRNIANGIUgluaINTe
waaiuiineun1ANEILEIRINADITAE aunTA
wianugeduq Tulazseus sruugios umasiuiaged
AoafinvnelukazAsuenNNUaNg n13ineynia N3
udeuANGUgilueINa 15318381 UITes
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Characterization of cosmic rays, history, elementary
particle physics, acceleration of energetic particle in
space, origin of solar energetic particles, origin of
galactic and extragalactic cosmic rays, particle
detection, nucleosynthesis, galactic cosmic rays,
anomalous cosmic rays, magnetic turbulence,
propagation of cosmic rays.

Overview of cosmic rays; special relativity;
elementary particle physics; acceleration of
energetic particles in space; 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
Wd o WandvasaasnIuuuuTIngul WNE e WENHUDIAEITAIVLUUTINGB])
o (en-0-o) o (en-0-o)
SCPY 475 Theoretical Condensed Matters SCPY 475 Theoretical Condensed Matters

Physics
Vo UeIEIuazanI-Hond wuuinasmela-lusd
HINFUNTUVRIAUNITUTOAUIDS MQBNITIUNIUY
wunmvedlvleuan funupevidusazeynafois
wasulud adfBemeudy Aedidnasou Tnueu
Inansouuaznanguou
Hartree and Hartree-Fock theory, Thomas-Fermi
model, Green’s function of Schrodinger’s equation,
perturbation theory, Feynman’s diagrams, Lehmann
representation and quasi-particles, self-energy,
quantum statistics, electron gas, phonons,
polarons and plasmons.

Physics
FEUUVAEDUNIA msmeulndauiaes msuszanu
WUUEMS-WonA HINTUNTU WNUNINTDINBULLULAE
faunuaiuwl lavgunid wuuiiassinwdiannseu
dmsulane nquvearannesil nguin1sTunIuTes
Sunsiseluveananless faituledidnesn anmnis
il dnirBesanund Usingnsainsthdsenn ngwd
T30a aun1sgesinmdsnuvesiithbenn fihdsen
wuUil o sruuiifinnuiiiuegiauss wuusaessuuIin
mawAsumaszrisithuazauuwuuiiont nsiasy
wlanuuieunesdu anuduwivan antunisalneses
WUsEINAUG VoLUaIaUu Luudaeslua-guuiia Lag
nsihBaendigamgiigs ningAlunsAsumianuy
ey vinelelansil aanslelaunsy
Quantum many-body theory, second quantization,
Hatree-Fock approximation, Green’s function,
Feynman diagram, and Lehmann’s representation;
normal metals, electron gas model of metals, Femi
liquid theory, perturbation theory of Femi liquid
interaction, dielectric function, electrical
conductivity; normal superconductors:
superconductivity phenomenology, BCS theory, gap
equation of superconductors, type |l
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 quantum phase transition, holographic duality,

holographic matters
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WNE mdle  LATEENENE
SCPY 352
MENNNSANANTILAZNNYBIETINIR anzauganuToya

auysal yu1zsluiidnd nanav1an1siu MsAuLUUEY

o (en-0-bo)
Econophysics

MIARBUTIRUUUINIY NITUILNITVENET N13NSTaTY
Anuthazdures  Tudwuulasivd nsnsyaneau
uaztBuwuuldiduluadiuninasivd aunishilBaduaes
luaddiudivaunisilasuvedluadding auniseyiusids
almpafn aun1svesuvan-leadnsuanutiuadunis
A andlalnideukarsiniu endlalnideuvednuan-lua
wazgdalvilouveduasAu-n1shu

Invariance principles and laws of nature, equilibrium
via perfect information, local perspectives in physics,
financial markets, random walk, Brownian motion,
Levy process, Boltzmann—-Gibbs probability
distributions, Non-Boltzmann-Gibbs distributions,
nonlinear Boltzmann equation versus linear
Boltzmann equation, stochastic differential equation,
Black-Scholes equation for hedged portfolio,
Hamiltonians and stock options, Black-Scholes and

Merton-Garman Hamiltonians

WNE méle LATHIAEASHENE o (a-0-5)
SCPY 352 Econophysics
VANNTANASTILAENUEITIINA na1AN1eNTaRy TN
Tumainnisiu nsnszaeauuIezdy Nsiuwuudy
NMIARBUTILUUUTIN NSPUIUNTVOUET NTEUILNTT
dlnuaain aunisouiusdsElnuaamn MIRITIARTY
ansans uuudaesesuan-Tvadwiuausiuadlunig
awmu anflalnfleunazsavu luudiaeinisindula
vowusazaulunan MInszefveseAe
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

o.
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AR GULEL dnsansAnwianaatu W.A.
Ph.D. Physics University of Chicago, USA b&ana
B.S. Physics University of Cincinnati, USA b&bc
B.A. Mathematics University of Cincinnati, USA SY(GI

nuTeaulansadinudiuyns
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NA91UITY (Researchers working in Thailand in bold type, 2015 impact factors in parentheses, asterisk

indicates corresponding author)

®.

P.-S. Mangeard, D. Ruffolo*, A. Saiz, W. Nuntiyakul, J. W. Bieber, J. Clem, P. Evenson, R.
Pyle, M. L. Duldig, and J. E. Humble 2017, Dependence of the neutron monitor count rate
and time delay distribution on the rigidity spectrum of primary cosmic rays, J. Geophys. Res.
Space Physics, 121, doi:10.1002/2016JA023515 (3.318)

P. Tooprakai, A. Seripienlert, D. Ruffolo*, P. Chuychai, and W. H. Matthaeus 2016,
Simulations of Lateral Transport and Dropout Structure of Energetic Particles from Impulsive
Solar Flares, Astrophys. J., 831, 195 (5.909)

P.-S. Mangeard, D. Ruffolo*, A. Saiz, S. Madlee, and T. Nutaro 2016, Monte Carlo
Simulation of the Neutron Monitor Yield Function, J. Geophys. Res. Space Physics, 121,
7435, doi:10.1002/2016JA022638 (3.318)

A. P. Snodin, D. Ruffolo*, and W. H. Matthaeus 2016, Evolution of the Magnetic Field Line
Diffusion Coefficient and Non-Gaussian Statistics, Astrophys. J., 827, 115 (5.909)

W. Sonsrettee, P. Subedi, D. Ruffolo*, W. H. Matthaeus, A. P. Snodin, P. Wongpan, P.
Chuychai, G. Rowlands, and S. Vyas 2016, Magnetic Field Line Random Walk in Isotropic
Turbulence with Varying Mean Field, Astrophys. J. Suppl., 225, 20 (11.257)

R. D. Strauss*, J. A. Le Roux, N. E. Engelbrecht, D. Ruffolo, and P. Dunzlaff 2016, Non-
axisymmetric Perpendicular Diffusion of Charged Particles and Their Transport Across
Tangential Magnetic Discontinuities, Astrophys. J., 825, 43 (5.909)

J. A. Tessein, D. Ruffolo, W. H. Matthaeus*, and M. Wan 2016, Local Modulation and
Trapping of Energetic Particles by Coherent Magnetic Structures, Geophys. Res. Lett.,, 43, 1,
doi:10.1002/ 2016GL068045 (4.212)

D. Ruffolo*, A. Saiz, P.-S. Mangeard, N. Kamyan, P. Muangha, T. Nutaro, S. Sumran, C.

Chaiwattana, N. Gasiprong, C. Channok, C. Wuttiya, M. Rujiwarodom, P. Tooprakai, B.
Asavapibhop, J. W. Bieber, J. Clem, P. Evenson, and K. Munakata 2016, Monitoring Short-
Term Cosmic-Ray Spectral Variations Using Neutron Monitor Time-Delay Measurements,
Astrophys. J., 817, 38 (5.909)
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J. Tessein*, D. Ruffolo, W. H. Matthaeus, M. Wan, J. Giacalone, and M. Neugebauer 2015,
Effect of Coherent Structures on Energetic Particle Intensity in the Solar Wind at 1 AU,
Astrophys. J., 812, 68 (5.909)

N. Aiemsa-ad, D. Ruffolo*, A. Saiz, P.-S. Mangeard, T. Nutaro, W. Nuntiyakul, N.
Kamyan, T. Khumlumlert, H. Kriger, H. Moraal, J. W. Bieber, J. Clem, and P. Evenson 2015,
Measurement and Simulation of Neutron Monitor Count Rate Dependence on Surrounding
Structure, J. Geophys. Res. Space Physics, 120, doi:10.1002/2015JA021249 (3.318)

D. Ruffolo* and W. H. Matthaeus 2015, Dynamical Field Line Connectivity in Magnetic
Turbulence, Astrophys. J., 806, 233 (5.909)

W. Sonsrettee, P. Subedi, D. Ruffolo*, W. H. Matthaeus, A. P. Snodin, P. Wongpan, and P.
Chuychai 2015 Magnetic Field Line Random Walk in Isotropic Turbulence with Zero Mean
Field, Astrophys. J., 798, 59 (5.909)

. W. Nuntiyakul, P. Evenson, D. Ruffolo*, A. Saiz, J. W. Bieber, J. Clem, R. Pyle, M. L. Duldig,

and J. E. Humble 2014, Latitude Survey Investigation of Galactic Cosmic Ray Solar
Modulation during 1994-2007, Astrophys. J., 795, 11 (5.909)

S. Servidio, W. H. Matthaeus*, M. Wan, D. Ruffolo, A. F. Rappazzo, and S. Oughton 2014,
Complexity and Diffusion of Magnetic Flux Surfaces in Anisotropic Turbulence, Astrophys. J.,
785, 56 (5.909)

T. Yeeram, D. Ruffolo*, A. Saiz, N. Kamyan, and T. Nutaro 2014, Corotating Solar Wind
Structures and Recurrent Trains of Enhanced Diurnal Variation in Galactic Cosmic Rays,
Astrophys. J., 784, 136 (5.909)

D. Ruffolo*, A. Seripienlert, P. Tooprakai, P. Chuychai, and W. H. Matthaeus 2013,
Squeezing of Particle Distributions by Expanding Magnetic Turbulence and Space Weather
Variability, Astrophys. J., 779, 74 (5.909)

A. P. Snodin, D. Ruffolo*, S. Oughton, S. Servidio, and W. H. Matthaeus 2013, Magnetic
Field Line Random Walk in Models and Simulations of Reduced Magnetohydrodynamic
Turbulence, Astrophys. J., 779, 56 (5.909)

J. A. Tessein, W. H. Matthaeus*, M. Wan, K. T. Osman, D. Ruffolo, and J. Giacalone 2013,
Association of Suprathermal Particles with Coherent Structures and Shocks, Astrophys. J.
Lett, 776, L8 (5.487)

K. Malakit, M. A. Shay, P. A. Cassak, and D. Ruffolo* 2013, New Electric Field in Asymmetric
Magnetic Reconnection, Phys. Rev. Lett.,, 111, 135001 (7.645)

. J. W. Bieber, J. Clem, P. Evenson, R. Pyle, A. Saiz, and D. Ruffolo* 2013, Giant Ground

Level Enhancement of Relativistic Solar Protons on 2005 January 20. I. Spaceship Earth
Observations, Astrophys. J., 771, 92 (5.909)

D. Ruffolo* and W. H. Matthaeus 2013, Theory of Magnetic Field Line Random Walk in
Noisy Reduced Magnetohydrodynamic Turbulence, Phys. Plasmas, 20, 012308 (2.207)

A. P. Snodin, D. Ruffolo*, and W. H. Matthaeus 2013, Model of the Field Line Random
Walk Evolution and Approach to Asymptotic Diffusion in Magnetic Turbulence, Astrophys. J.,
762, 66 (5.909)
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D. Ruffolo, Monte Carlo simulations of energetic particle transport in space, in Earth’s
atmosphere, and in a neutron monitor (Invited Talk, 20th International Annual National
Symposium on Computational Science and Engineering, Bangkok, July, 2016)
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. K. Malakit, S. Ek-In, D. Ruffolo, M. A. Shay, and P. A. Cassak, Upstream Signatures of
Magnetopause Reconnection: A Particle-In-Cell Study (20th International Annual National
Symposium on Computational Science and Engineering, Bangkok, July, 2016)

. D. Ruffolo, P.-S. Mangeard, A. Saiz, N. Kamyan, C. Channok, N. Aiemsa-ad, T.
Khumlumlert, C. Chaiwattana, P. Muangha, W. Mitthumsiri, C. Wuttiya, M. Rujiwarodom,
S. Sumran, N. Gasiprong, P. Tooprakai, S. Madlee, T. Nutaro, W. Nuntiyakul, and B.
Asavapibhop, Neutron Monitor Research in Thailand (Invited Talk, Siam Physics Congress,
Ubon Ratchathani, June, 2016)
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UszaRn1sAnen
AN 191790 dnsansnenanaandu WA
Ph.D. Physics Massachusetts Institute of Technology, USA. b&&e

B.A. Physics The University of Chicago, USA. Sl

muieiiaulaviedanutuignns
®. Static and dynamics spin correlation in low-dimensional magnets and geometrically
frustrated spin system
Neutron scattering technique
Strongly correlated electron systems
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®.  “Magnetic structure and Dzyaloshinskii-Moriya interaction in the S=1/2 helical-honeycomb
antiferromagnet A-Cu,V,0;,” G. Gitgeatpong, Y. Zhao, M. Avdeev, R. O. Piltz, T. J. Sato, and
K. Matan, Phys. Rev. B 92, 024423 (2015).

. “Large Negative Quantum Renormalization of Excitation Energies in the Spin-1/2 Kagome
Lattice Antiferromagnet Cs,Cu3SnF,,,” T. Ono, K. Matan, Y. Nambu, T. J. Sato, K. Katayama,
S. Hirata, H. Tanaka, J. Phys. Soc. Jpn. 83, 043701 (2014).

o, “Ghost modes and continuum scattering in the dimerized distorted kagome lattice
antiferromagnet Rb,CusSnF;,,” K. Matan, Y. Nambu, Y. Zhao, T. J. Sato, Y. Fukumoto, T.
Ono, H. Tanaka, C. Broholm, A. Podlesnyak, G. Ehlers, Phys. Rev. B 89 (2), 024414 (2014).

@  “High-Field Magnetism of the S = 5/2 Kagome-Lattice Antiferromagnet KFe;(OH)((SO,), for
the Magnetic Field in the Kagome-Plane,” T. Fujita, M. Hagiwara, H. Yamaguchi, S. Kimura, T.
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Kashiwagi, K. Matan, D. Grohol, D. G. Nocera, Y. S. Lee, Journal of Low Temperature Physics

170, 242-247 (2013).
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AN 19179 dnsanisnenanaantu ..
Ph.D. Physics Virginia Polytechnic Institute and State University, USA. SYclcdcd
M.Sc. Physics Virginia Polytechnic Institute and State University, USA. o&ana
ma. | edemansussend UNINESLTing e
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Biophysics
STEM Education

Theoretical Condensed Matter Physics

Non-equilibrium Systems
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en
&  Computational Physics
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Physics in Biological and Medical Systems
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®. Chadsuthi S, lamsirithaworn S, Triampo W, Cummings DA*. The impact of rainfall and

temperature on the spatial progression of cases during the chikungunya re-emergence in

Thailand in 2008-2009. Trans R Soc Trop Med Hyg 2016 Feb;110(2):125-33.
. Thaneerananon T, Triampo W, Nokkaew A. Development of a test to evaluate students'

analytical thinking based on fact versus opinion differentiation. Int J Instr 2016;9(2):123-38.

en.  Wiratsudakul A, Triampo W, Laosiritaworn Y, Modchang C*. A one-year effective

reproduction number of the 2014-2015 Ebola outbreaks in the widespread West African

countries and quantitative evaluation of air travel restriction measure. Travel Med Infect Dis
2016 Sep-Oct;14(5):481-488.
&  Chadsuthi S, lamsirithaworn S, Triampo W, Modchang C*. Modeling seasonal influenza

transmission and its association with climate factors in Thailand using time-series and
ARIMAX analyses. Comput Math Methods Med 2015;2015:436495.
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Saengpayab Y, Kanthang P, Schreier S, Modchang C, Nuttavut N, Triampo D, Triampo W*.
Biophysical approach to investigate temperature effects on protein dynamics. EPJ Appl Phys
2015;71(3):31201.

Nokkaew A, Triampo W, Nuttavut N, Chuedoung M, Triampo D, Modchang C. Triangle based
scaffolding for trigonometric reasoning. Int J Sci Math Technol Learn 2014;20(3):99-109.
Precharattana M*, Triampo W. Modeling dynamics of HIV infected cells using stochastic
cellular automaton. Phys A Stat Mech Appl 2014;407:303-11.

Sornbundit K, Modchang C, Triampo W, Triampo D, Nuttavut N, Sunil Kumar PB, Laradji M*.
Kinetics of domain registration in multicomponent lipid bilayer membranes. Soft Matter
2014 Aug 27;10(37):7306-15.

Wiratsudakul A*, Paul MC, Bicout DJ, Tiensin T, Triampo W, Chalvet-Monfray K. Modeling
the dynamics of backyard chicken flows in traditional trade networks in Thailand:
implications for surveillance and control of avian influenza. Trop Anim Health Prod 2014
Jun;46(5):845-53.

Hwang GJ*, Panjaburee P, Triampo W, Shih BY. A group decision approach to developing
concept-effect models for diagnosing student learning problems in mathematics. Brit J Edu
Technol 2013 May;44(3):453-68.

Modchang C*, Pimpunchat B, Lenbury Y, Triampo W. Approximate solutions and parameter
estimations of G-protein coupled receptor signal transduction model. Far East J Math Sci
2013 Feb;73(SPL.):21-39.

Nokkaew A, Amornsamankul S*, Pimpunchat B, Saengpayab Y, Triampo W. Simple
stochastic model for random waste absorption of an algae cell: Analytic approach. Int J
Math Model Method Appl Sci 2013;7(9):837-44.

. Nokkaew A, Triampo W*, Amornsamankul S, Pimpunchat B, Modchang C, Triampo D.

Ammonia uptake by unicellular green microalgae: Mathematical modeling and parameter
optimization. Southeast Asian J Sci 2013 Jun;2(1):41-51.

Panjaburees P, Triampo W, Hwang GJ*, Chuedoung M, Triampo D. Development of a
diagnostic and remedial learning system based on an enhanced concept-effect model.
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Pipatpanukul C, Amarit R, Somboonkaew A, Sutapun B, Vongsakulyanon A, Kitpoka P,
Srikhirin T, Kunakorn M*. Microfluidic PMMA-based microarray sensor chip with imaging
analysis for ABO and RhD blood group typing. Vox Sang 2016 Jan;110(1):60-9.
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