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naudvidndvasaans Wanddan uazurlunealulag

Wd mole  WANdan Uzl
SCPY 371 Solid State Physics
WNE melo ManAIIAENGvRsUlumAlulad
SCPY 372 Physical Principles of Nanotechnology
W ool TaBiiinnseiindvnsua
SCPY 373 Opto-electronic Materials
#d g WAndvesaansAuLUuTImgu]
SCPY 475  Theoretical Condensed Matters Physics
Wd <oo  Janenansuaginssuian
SCPY 476 Materials Science and Engineering
WNE oo miﬁ??%’mé’ﬂwmzl,awwumi’a@
SCPY 477 Materials Characterization
nauivIssANEnd
WA e ssdiAndvaslanduiiugu
SCPY 383 Introduction to Solid Earth Geophysics
*Wd e NSENTIAIMSEIANANdMe IS auLAng
SCPY 385  Geophysical Prospecting — Potential Field Methods
e ko METIININEIETANdf e Endulmaniteu
SCPY 480  Geophysical Prospecting - Seismic Methods

# 1enniinsUSuU et ue I
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wild oo Msdmadiendulmasfiouluvasiiou o (en-0-o)
SCPY 482 Reflection Seismology
WE @z¢  MsTaewssaiianduuuliutnmiilaznsdounau m (m-o-o)
SCPY 485 Geophysical Forward Modeling and Inversion

Wild <= WleAnasTIusTANENd o o (en-0-o)
SCPY 486 Selected Topics in Geophysics |
W @ee WpAnaTIlusTINANE © on (en-0-o)
SCPY 487 Selected Topics in Geophysics |I
e ees Imewsiupulnalosy on (en-0-o)

SCPY 488 Introduction to Seismology

(o.a0.0) NHUIVNANIZIRONVDMENFATUTUYINTNIYINT
(BdvnanedifuremanansUsyy19sn 13T SLUURATIS W)

VN moc  NITIATIAIUIUTIDUAUSUTNAENE o (en-0-o)
SCPY 304  Complex Analysis for Physicists

#Id meb  NaFERsLULatU b o (en-0-o)
SCPY 312 Classical Mechanics |l

#FINE e NAFNENSAIDUAL o o (en-0-o)
SCPY 323 Quantum Mechanics I

#d el uaimdnlaih o an (n-0-o)

SCPY 332 Electromagnetism I

(o.on.en) NHUIVNANIZLRDNVBMANFATUIUYINTNIIYINTUUUNAFIS U

UnfnunangnsuIyg1nsnavInswuuiiagisu ssdesdenissuselvseiutndinfne
Dunegdnianedon agheilies o 1831 Tnonuiiugeuresn1ansdiiving uave1ansdisuinseundngns

() HANINIYNADNLET
MANgRIUSYEInINIIINTS laitoanin b Wi
angn U InsnITivINsLuuiagiste  ideendn b wheia

Unfinwis b ndnges awnsadenSeusednile s Milaaeuluuvinendeuiing v3e
WNINeapdue MelulseiwAwazisUseme [Wiividenias Ineauiiueeuyese1ansdiuinw uazenanse
HSUlnYeUNANgNS

# 5183NHINSUSUUTIANEB U T8I * 3Nl
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a.0.€ UWHUATTANE
MaNgnTY lamnuawiunsAnwivanzal dmsuusiazaianisinull dteluil

Ui o
AMANTSANYIAU
mhein Mu)-UuR-Anwimenuie)
Ny
W elow el o © (o-o-a)
SCBI 121 General Biology |
WY 00k UURNIMENTINeT o o (0-n-0)
SCBI 102 Biology Laboratory |
WAL @om il o o (n-0-p)
SCCH 103 General Chemistry |
WAU 0oc uAARGH o (en-0-5)
SCMA 118 Calculus
MNe oo Wand o o (n-0-)
SCPY 157 Physics |
WHld oo UfTRnsiandilesiu o (0-n-0)
SCPY 191 Introductory Physics Laboratory
Jwrdnwialy
AFND @om/e@od  MWISINGE TEHU o/a” o (o-o-¢)
LAEN 103/105 English Level 1/3
AR @00 Aaunislinwlnedienisieans® o (o-o-¢)
LATH 100 Art of Using Thai Language in Communication
UUFN @0 miﬁﬂmﬁ"nmLﬁamiﬁmmwwé§ © (o-o-m)
MUGE 101 General Education for Human Development
UUFAN ©ob FmuAnwulonsianuywd® o (o-lo-&)
MUGE 102 Social Studies for Human Development
UUFN @oen Aauimemsiiion WLy we® © (@-o-m)
MUGE 103 Arts and Sciences for Human Development
594 oo (ab-ob-me)

“ Bou @ 998301 (AFND eom W30 FARND @o®) AMUTEAUALANNTINN TS INgwUDsinAne
5 5183 dAN1sE s UM SaRURBLTRINARATNSANEYT WtusAnenEluAANSANEIFULYINTY

@ s1gRvNInnNIsisauNsaaUsaLaamaanlnsAny watunuleisaniglunianisanwivanewinuu
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Iy
NI el
SCBI 122
NYI @o&
SCBI 104
AN @o&
SCCH 104
AU @oe
SCCH 107
WA ooz
SCMA 168
WMNE o0&
SCPY 158

FuAnsnaly
AFND @oc/@oD
LAEN 104/106
AANN @oco
LATH 100
WUFAN @06
MUGE 101
UUAN @0l
MUGE 102
UUAN ®@om
MUGE 103

Vo

=
nAn1sAneIvane

el o

General Biology |l
UURNmMaNTINeT o
Biology Laboratory Il

il o

General Chemistry |l
UftRmaadivily

General Chemistry Laboratory
aun1sLBeyNusansay
Ordinary Differential Equations
Wand ©

Physics |l

AN SEU b/
English Level 2/4

Faunsldnrwlneiiienisdeans®

a va = £%

mhein gu)-UuR-Anwimenuie)
o (n-0-o)
o (o-ar-e)
o (n-0-o)
® (o-n-0)
on (on-0-0)

o (en-o-o)

o (o-o-¢&)

o (o-b-¢&)

Art of Using Thai Language in Communication

msAnwmluiensiauywd®

© (&-©-m)

General Education for Human Development

deruAnwianisiaunuye®

o (o-o-¢&)

Social Studies for Human Development

Aauinennisiiensimmunuye®

© (e-©-m)

Arts and Sciences for Human Development

374

o (ea)-eb-n)

% 38U o 193 (AANS eoc Y50 ARND ©ob) AMUTTAUATLANNNTANINHSINgwUBinAne

§

eIvNINNISISeuNSAaURaLlawmannUnSANE wAtUNLIEARRNILlUAIANISANYIRWLYINTY

@ s1gRvMInNIsisauNsapUsaLlaIwaanlnsAnY wituneinanizlunianisAnwivanewinugy
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AP ANIZUIAU

MW wo&
SCPY 205
*Wd wob
SCPY 206
N wow
SCPY 208
H#IMNE bee
SCPY 211
MW bolb

SCPY 212
#11ld b
SCPY 251
#11d oo
SCPY 291

e
= v
AANTSANENAY

a va = £%

mhein (gu)-UuR-Anwimenuies)

uAnadatugadmuEniEnd
Advanced Calculus for Physicists
NypdlaaLdudmsutniand

Linear Algebra for Physicists
Anuuanunazatdwiutiniland
Probability and Statistics for Physicists
nafansuUatu o

Classical Mechanics |

QUUNAAANT

Thermodynamics

Wandealul

Modern Physics
UfTRnsHANdTuNas o

Intermediate Physics Laboratory |

lunguinnie feglunuiaindneiall o

FYNANIZUIAU

*MNE bow
SCPY 209
# N boc
SCPY 204

W bbe

SCPY 221

#INMNE oae
SCPY 231

#FINEd belo
SCPY 292

NWE HHH

EIeEY

=
nan1sAneIdane

AN eyusansutniEnd
Differential Equations for Physicists
mMafsulusinsunsuiamesamsutniand
Computer Programming for Physicists
NAFAASAIDURN @

Quantum Mechanics |

wiwanlwi o

Electromagnetism |
UFTRMIFANATUNAS

Intermediate Physics Laboratory II

FvAnell o

AlunguIvmen Neglunaniynfnenily e

lunguinnien Neglunuandvndne ol o

& FenSeusiein

39518391

o (en-o-o)

© (v-o-@)

© (v-o-@)

o (en-o-o)

o (en-o-)

o (en-o-)

® (o-mn-@)

© (o-©-m)

ox (ea-&-mb)

o (n-o-)

o (lo-en-&)

o (en-o-)

o (en-o-)

® (o-a-®)

o (en-o-o)
© (e-©-m)
® (&-©-m)

©o (eb-eo-mb)

o (en-o-'o)

o (en-o-'o)

574
U boe  ASIFERSIUDIAY
SCPY261 Introduction to Astronomy
NG oo SN LATEILINA DY
SCPY280 Geoscience and the Environment

# 1enniinsUSuU Tt ue s8I
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FvnanzUehu
#1dE mec
SCPY 314
N enne@
SCPY 334
#INE o
SCPY 351
INNE onele
SCPY 391
INNE eneden
SCPY 393

WNe HHH

WNe HHH

AP aNIZUIAY
*Md smoo
SCPY 300
R GRS
SCPY 327
N onele
SCPY 392
WA v
SCPY 394

NWE HHH

FuAnw NI o

anunivnand aMeviand
Uit
NANgATUIYYINITNIIYINTG
NANISANEIAY
niein (Mgu)-UfuR-Anwmenuie)

AGGAGIAAL o (en-0-)
Statistical Mechanics
ddnnselnd o © (o-0-)
Electronics |
38U PAY uazTiAumERS o (on-0-o)
Vibrations Waves and Optics
AU @ e (e-0-)
Seminar |
URTRnsHANddug o o (o-n-0)
Advanced Physics Laboratory |
AVNANIZLEDN o [180NN (0.01.0) %30 (.0n.10)] o (en-0-o)

FvAneiall v

b (o-o-&) 38 e (on-0-o)

s94 o¢ (ec-n-ox) %39 ob (e&-n-ns)

=
AAnIsAnEIUang

ARNATIP U @

Computational Physics |

o (en-o-o)

Wandozmounaziieaes on (en-0-0)
Atomic and Nuclear Physics

U o ® (@-o-b)
Seminar |l

Uﬁﬁami?\lﬁﬂﬁ%uqq © o (0-n-0)
Advanced Physics Laboratory |l

Jnaniziden b 15NN (v.a.0) %39 (B.0.6)] o (en-0-)

o (en-o-o) 7130 b (v-o0-@)

593 oc (om-a-oe) 1#39 em (el-n-ad)
“ FenSeusedn  la e wAnulunalulad © (o-0-@)
SCPY 173 Nanotechnology Concept
WIDTIIMN *NE b&d  INYIAERTUDIAUAT © (v-0-@)
SCPY255 The Science of Music
WIDTIIN ld e IMenEnansiesdy on (en-0-o)
SCPY 353 Local Science

# 1enniinsUSuU et ue I

* g3 Ua lnd
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A aNIZUIAY
W moe  MTAATIZRINNUT o ud MU AN o (en-0-o)

SCPY 304 Complex Analysis for Physicists
#1vWld mec  NAAEARSADH o (n-0-o)

SCPY 314 Statistical Mechanics
HFd el Lalwidn N o o (en-0-o)

SCPY 332 Electromagnetism I
“NE e DLEANTBINE o © (0-0-a)

SCPY 334 Electronics |
#ld mdo  N5EU AR uaZTAUMmERS o (en-0-)

SCPY 351 Vibrations Waves and Optics
WA mce A o (e-o-b)
SCPY 391 Seminar |
NG encten Uﬁﬂ’amiﬂﬁﬂésﬁguqq ® o (o-mn-0)
SCPY 393 Advanced Physics Laboratory |
e ##% SnAnemiall o® b (b-0-&) %138 m (m-0-5)

594 o (on-n-ad) 139 ox (ac-m-me)
aansAneUane

FvnanzUAy
W moo  WANATIAIUIU o (en-0-o)

SCPY 300 Computational Physics |
#d melo  naFERSLULAtU b o (en-0-o)

SCPY 312 Classical Mechanics |l
#d o NAFNERSAIDUAL b o (en-0-o)

SCPY 323 Quantum Mechanics I
e mon  WaAndovmeulaziundes o (en-0-o)

SCPY 327 Atomic and Nuclear Physics
ME anelo GEGOISRS) o (e-o-b)
SCPY 392 Seminar |l
Wl e Uﬁﬂ’amiﬂﬁﬂﬁ“ﬁguqﬂ © ® (o-n-0)
SCPY 394 Advanced Physics Laboratory |l

FuAnw NI o

& FenSeunedn WA e
SCPY 173
NI0I1LI * NN odd
SCPY255
N30T *E mc&en
SCPY 353

# 1enniinsUSuURAesue I

o (en-0-) 38 b (b-o-)

37U oo (0o-a-amm) %30 ob (0&-mn-no)
winAaulumalulad © (o-0-&)
Nanotechnology Concept

WIAENTVOINUAT © (o-0-&)

The Science of Music

Inemaniviosiu o (-0-p)

Local Science
* 59 Un v
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SCPY 490 Training
W e AU o o (e-o0-b)
SCPY 491 Seminar |ll
W <aon 1A59NINTENd o © (o-o-a)
SCPY 493 Project in Physics |
W HH#H Y UANIZEDN o [18NN (0.0.0) 13D (.0.0)] o (en-0-o)
I ndenias on (en-0-o)
ephl ®0 (-¢-0x)
aansAneUane
Fvnaniziepu
WNE <o Al « o (e-o-b)
SCPY 492 Seminar IV
W exe 1ASININTENE o © (o-o-)
SCPY 494 Project in Physics I
WNE ### v uaniziden « [1AenaN (e.m.e) 130 (o.m.o)] o (en-0-o)
A UFDNLET o on (en-0-0)
37 & (a0--0e)
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AV NRNIZUIAY

Wil <eo NN o (o-m-e)

SCPY 490 Training

WMNE <o FUNUT o @ (@-o0-b)

SCPY 491 Seminar Il

WA dxd 1ATINTIY © © (o-o-)

SCPY 495 Research Project |

WNe HHH

AP ANES o

A aNIZUIAY
INMNE exdlo
SCPY 492
INNE @l
SCPY 496

NWE HHH

AP ADNLES o
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AYUANILLEN o [1H2N371 (o.0.0) %130 (o.m.m)]** o (m-o-D)

o (en-0-o)
5793 00 (-x-0)
=
nAan1sAneIdane

dunun & e (@-o-b)
Seminar IV
1ATIN15398 o @ (0-eo-b)
Research Project I
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n.0.& WHUTLEAINNINTEIBAINFURRYRUNAGNS NS FBuTsEAundngasgsedn uaz
uNLTILENIN3NTEIANUSUARYE VLIRS ILUHANS S BU I INTdngAsg T8 T
(Curriculum Mapping)

wansluniAnuIn &

m.e.5 A1DFUIYSIBIVI
(@) NUINIVIARNWINIIY

NENAVINYBEAEAS §aANA1EAS (Humanities and Social Sciences)
iagin (Nae-ufua-fAnwdienuias)

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

Prerequisites -

AIINY ANEREY wazauduuSe T AnwalUA I N Aviany Arudesleduiug
sgrinngAnssuiuaualfvednla anuamnsalunisAnieszvidansizviegaiinsuyiu Auaudives
Safindiflauszasd mslinnzivndedouaznanszvureavnnisal/aniunsal/damn uasnmsdauasziuun
maudly Jesduilaymn wieuduuseiamnmnmsal/aniumsal ieanuselovdsonues By uazdin ns
Uszgndmnudifletausuumandlytyvnsdlinwm

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

Prerequisites -

pdnnsuasn i uiRedesiuanunsalinanisel dyitddyvesdsaaineuasdsnulan o1
TiwuN15v0901385TsUkAE AN Sald A luUTEIRMIaNS STUUMILEiaINITUNATEY TEUUATEENA SEUU
qua nsiaszivsladeuasranssnuvearnnisal/aaiunisel/ Jgw wasnisdauasiziiuimiaudily
dosiutiymn FeuuimeUiuusesiannivnnisel /anumsaiiennuselovisonuios (ou uasdny s
Uszgndrnuiiftetausuuimadladyminsdling

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.

1]
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MUGE 103 Arts and Sciences for Human Development
IdeRuney -
Prerequisites -

uywonwluedn Jagtiu waveuan wnnisal/anunsal/JyviRerivitannnsiddyymaiuaad
WensvesUsewalveuazvedlan wwiRaAsygRaneIiies N1siaeivsladeuaskansenuveannnisel/
anunsal/ g waznisdaasiziiwuimanily Jestulym viiouuwimeuiudsaiamnmanisal/aniunisel/
dienaustlovidenuias §ou uardsan msUszgndnuiiiioiausiuimandladamnsdlfnm

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)

AAON oo Aauznisintelneiiensioans o (o-o-&)
LATH 100 Art of Using Thai Language in Communication
JudsAunou -
Prerequisites -
Aauzmsldnuing dnvenslinreinglusmunmsyn nsits Mg Msleuwasnisan \Wionsdeans
eghegnieumaneay
Art of using Thai language and of speaking, listening, reading, writing, and thinking skills for

accurate and appropriate communication.

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

Prerequisites -

Tassats hiensal uasdminmndinguluvsuniiAendestunislénudanguludin Usesriu lu
ANYAULYBIYIUINTTINBENTIE YA 81U Uavllsunudengy iamﬁ’aﬂaqmﬂumi 91uUnAN MIPeuly
sedulselen msiladiedularnudidey nseenides LLazmiw‘jﬂﬁamﬂu FuBsuszauUNEUL

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

listening for the gist, pronunciation and classroom communication.

o
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LAEN 104 English Level 2
INdeAuney  AAND eom
Prerequisite LAEN 103
Amdnn dwau hensal wasmsldnwsnguluviunmedaudagiu inwenisaununlunguesy ns
yhunumasFluaaunTsaing feeniadeulussdusonth wandennissiuuazmsitadowag
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  ANWIDINHILAU o o (o-lo-&)
LAEN 105 English Level 3
INTAUNDY  ARND eod
Prerequisite LAEN 104

naqwﬁ’ﬁﬁﬁzﬁuﬁnmmﬂ%’mmﬁqﬁ N3EULaYNITHINUMAWY NMIneluTInUsedniu wagnns
FeussiugeniuaziSosnnudug suiinezdes Ae laennsel niseenidssiazidny unwsinguilld
TuiinusesrTunazniseudsinns wesiemiieiudeealan

o

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.

AFND @ob AYIDINEIZAU & o (lo-o-&)
LAEN 106 English Level 4
JdeFuney  ARNE ook
Prerequisite LAEN 105

ysannsinwsnedingy lnen1sine1udn unenaide anuAnui wandommednns e
iilanarAnegiiiinges Mnunasielneriussiudeglitindnufineatudeilan
finnnsilsrnn Msusseneuazauvsnatndesafiifouardumedidn maaumuluaniunisaisineg S
Armalufivuvu mstiausuagmsvhunumauyd fnnsdeudsnnuguuuulaglinissreduasussanynsy
ilsuninsiindnesdes wu lieansal mssenidssuazidmiiluuiunivanyen

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

|no
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NENAIYINIAENS ANINAIENT (Sciences and Mathematics)

WA o udAAUlWIMAIULGE o (o-0-&)
SCPY 173 Nanotechnology Concept
IndeAuney -
Prerequisites -

fugruulumalulod SomuarUsy R naveswun unAnanaisguy nsusenouiies
namansmpuiukazlasiasulualauiy Januilu suniawily vieulu nmsdsuluumeliang buuiaes
Tusgauluana nsideusuussuuTanin nimnssulusiu lassadsiiduedunisaevendeya szuunis
theen wiludidnysetdind uardssyvgdidnnsedindmoudu Sidnmsedndsziuluana Sunszeniuuas
wargUnsniunlu madsivsaunsaiunlu infeslefldlulassadhouly ndosanssminuumzaniu nded
ﬂqamiﬂﬁmﬂazmauLLazLﬂ%"aﬁLm”nzﬁﬁuﬁa nsUszendluauiag

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 b (9-o-@)
SCPY 255 The Science of Music
FdsPunen -

Prerequisites -

suspudivemanidenund iFee uax Weosusd vannsiugumMeinemansiiagnulunmsineiu
AuR3 W HennarmanivenAseInuss warmMTieTvidnduvendeinuss Mylessidalnedy ins
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  AsIEaARSIU0IRY e (en-0-b)
SCPY 261 Introduction to Astronomy

JdeRuney -

Prerequisites -

magaadosu Tan msduns meefing maesziues Tnglussuugios amgns anilnseu viqus
MATIEiuensTUUAREY AdiTin nuand dn511aiven aduusimanliin eynalusinia duimsniniien
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

* 59emUnlvy
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SCPY 280 Geoscience and the Environment
FdeAuneu -

(o)

Prerequisites -

Mﬁﬂmsﬁugmmaaﬁiﬂ%mm MNTIWVBIENMNWINGENTRIlaN Tanvadlan AULALIIEIN NITUIUNIS
melusaznszurunsuuiufvesaniviilmAnguiuuusineg vuialan fpdnad wivdulm gunlisada
warssdATRfuduY

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

*MNF m@&n  INYIANEASTDIDU o (e-o0-o)
SCPY 353 Local Science
FdsPunen -

Prerequisites -

vinweninemans nszuiumsSeudvinugmeineimans Inermaniviesiu msSeudiienaidila
AULBY MSTIASINUANEmanSTRshusTardy Msvilassnuinenmandfeiusyaven

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

term local science project; long-term local science project

NI NANITNUFIU (FYun)

NENIYIYIINEN

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

ndedunen -

Prerequisites -

msldindesqanssmi Tassaiuasnihfiveasad maadouivedinana ebofivuasdnd nsutagad
WugAansuasiugeansidalssyIns 1ivel wazngfnssy

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

division, genetics and population genetics, ecology, and behaviors

MY oo URURNMENTIINYT 8 o (o-m-0)
SCBI 104 Biology Laboratory II
IdaRunou -

Prerequisites -

anuvavanevesdslTinlueandnslues Wikan sl fiv uazdnd msahawadduiug uaz ns
LI3EYVDIRIBIU TEUUUTLAM WA mi%‘ummiﬁﬂ nsmelanaz nslvaivuvesden

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

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

* 59e3mUnlvy
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WY obe  FIMIMNIN o © (o-0-&)
SCBI 121 General Biology |
Idedunay -

Prerequisites -

AmnumaNvane eI Usuezmenazliianavedliiin ndsumelougsruuadidin msdadiiuves
wad mamelalusgduwad nsdaaszrivas Wugmansuaznisuszgndld wannadimuinis nMsdnnm
ANUFNTUSBTTANINTUAZ YN TSI TNAIneuwasTVine1deuinyg

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 oo Fameall o o (e-0-b)
SCBI 122 General Biology I
FdsRuneuy -

Prerequisites -

AUTANNYANENNTINMVEIERTTIN AumanvanensTIn ety JUTazuhinsinnues
dhusine veaity AmnumaInvanens T mYesdnd uasgus i iinsihnuvese fezuasssuue ey
A9 VBIAE

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

functions of animal organs and the organ systems

NENIYIAUAAENS

WA 00z UAARAE o (a-0-b)
SCMA 118 Calculus

ndeduney -

Prerequisites -

a0 nmesteiiles domuazauifvesouius eyiusvesilsifufivade daifuaoniiily fleiduaaimas
Handun3lnaudie Hedusslnuiifnndu Hedulamesludnuasilsidulamesiuinundu nsmeyiusinenis
U3y auriussuiugs nasinadeeyiius nsussyndnismeniiud suwuudidlimmuauasndninasilalnia
Ufeuiusuasn1smusiug mallanismusnus Usiuslinsaiuy nsussendnsmusnus anduetiuduas
oynsuetiud flaiduvesvanesuds afiuazanudeldosesilsiduremanesiuls suustos nasads
AUNUTTINUAZBURUTTIY

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

enen
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SCMA 168 Ordinary Differential Equations
Wwndedunew -

Prerequisites -

mMsuuziaunsdieyiusady aunndeyiusdadusuiunis aunmadeeyiudlidadususiuis
mMsUszgndannsdusiunile aunsiseyiusiBadusuiuass msUszgndaunssusiuass aunsdadususy
g9 IEUVAUNTTAAY WrSND 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-b)
SCCH 103 General Chemistry |

JdsAuneu -

Prerequisites -

USunauansduiiug lassainseznen nqufiusziadl ndvessgluvgvanuazunsuddu wwldunsd iadl
fupdes wnfidaindos

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
ANy -

Prerequisites -
gauvmaransiadl saumansiall aunawall aunaloseu Wiiuell uia veunad uazveauds
Chemical thermodynamics; chemical kinetics; chemical equilibrium; ionic equilibrium;

electrochemistry; gas, liquid, and solid

WMAN son  UfTANMTIATIVALY o (o-m-0)
SCCH 107 General Chemistry Laboratory
Ideduney -

Prerequisites -

wedahlumaad wasnmeaesiifedestudenluiviaivily: gumed scusansiad Infied
NsduATIeRansdunses nsduaszianseliunid malasizidlua UfAsensaawaznisinmse
vosuds wazmsdrassluana msilndinuznisdeansarmdmand mstlndinwensihausmiugbu

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

n&
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WNE odel Wand o o (o-o0-)
SCPY 157 Physics |
Wwndedunen -

(en)

Prerequisites -

ﬁlaumam%l,l,azwamamimadaumﬂ NULATNENIY TULUALLAZNTSY FEUUBYNA Mapdeufinuy
Uy Wamam%mawaﬁquLﬁ‘meﬂ%n amﬁ'ﬁmm%w&jwmami mMapdeuiinuunniena naraniveesina
ouvvamMans AauLAETiALmanT

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-0-b)
SCPY 158 Physics Il
PNy -

Prerequisites -

Iniihuazuaingn 29esliihnszuanse waslwihnszuaady awuwdvinlail nguiduivsaim
nafansAoudn Nandoznou Wandieaes

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

quantum mechanics; atomic physics; nuclear physics

WHE oo UfTRMIAANATeeY o (o-ar-0)
SCPY 191 Introductory Physics Laboratory
WTIRUNIY WA ede (MIBITBUNTDUAL)
Prerequisites  SCPY 157 (or in parallel)
nsnaaessysuilewiu enfuusiidelumein mnd oce AN o waz Wl oes TENE ©
Introductory level experiments in some topics in SCPY 157 Physics | and SCPY 158 Physics |l

NUINIVUAINE
#2vnd woe  MslzulUsuNsuABNNMBsEmIULNWANE o (o-a-&)
SCPY 204 Computer Programming for Physicists
IdRuneu -
Prerequisites -
sruuMavdUsEnUTIReNiawes naidulusunsunynd elsteyaiiugiu nismusulusinsy
ToyakUUSITELAZIUUNEETIMBS N133nNTTeyadunnLaziINe ety n1sileuldsunsuwuulaseaing
lassainetoya 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

oynsuLazIgiinveseynsy eynsuians Hlsidumanediuus eyiusden eyiudsm eyiusves
Buin¥a nnanle Fgean Aran shauainses Uiiusvanedu Adaldsimintu uesedavosinmes
dufinfadadunarduiindaleiuia nquilanesiaud nauivesland Sraudsfoudesiu

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

*Wd wob  WyAMMBIEUAmMIULNWRNE © (o-0-&)
SCPY 206 Linear Algebra for Physicists

ITIAUNBY AN @om WAL e@om
Prerequisites  SCMA 103, SCMA163

MsAduNTAUNNNDS Naqmmmma%uazwﬂé’ﬂmﬂ aumﬂugﬂnmma%‘uaﬂtﬁum& WNAY TLUU
vi3ng Anediuwi stuvaunafadu Vininnmes g1u R endwudu euludasmdadu souadou
nswABug AeseLiusiuazInmeseseLiu MIulandady Juuuuidsass Wiuwesaumassuuans
nsUszendlsnyndaduduluidnd

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 boc  AMuUnliunazadndmiutnWand o (o-0-&)
SCPY 208 Probability and Statistics for Physicists

WNTIAUNBY WA @om AN oD
Prerequisites  SCMA 103, SCMA163

mMsdsihuanueaaiadeu lavlisddy winnunainedou nuimainasdusingiu wansaidas
auhazfuuuuiifouls nuivesued madanisiiu msBesaduuazmsdany fuusdy mMsuanuasi
UM N1TUAINWATTIE NITUANUALLIVIALIR ﬂ'ﬁLLﬁ]ﬂLLT\NL@ﬂEU AIUANLAIUINA ﬂ?iLLQﬂLL%QLLUULﬁ‘U%ﬁWﬁQ [k
Wiunuudy Adununans nquiundediiaguinats msUszanae Hsenusiule msveaevanAgu Ay
wiugn1siin Msanaey nsUszgndldnuiazilunazadfluujoRnsitand

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

* 593 Unlvy
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SCPY 209 Differential Equations for Physicists

ITIAUNBY  INAN @om AN eom
Prerequisites  SCMA 103, SCMA163

flafdunnusn et fedidummanandou Asnnadiflsidu Ussinnvesaumadeoyiusesnaine
Frsuiaunsideeyiudeiaing n1sansusy Aesuidusynsy synsuids FBmsvedvistidiea nmsuvas
Bosuardainuinis eunsuySes Jymadsu-fotuasilidudnn aunseyiusdes nsuenduys auns
AA aUN1IN1SUNS aun1satUand aunsieduleade waailaidu faiduandeesu nsudasauana ndu
flarid

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 boe  NAAEATWUUATU @ e (en-0-b)
SCPY 211 Classical Mechanics |

dsAuney wld o
Prerequisites ~ SCPY 157

saurmans ngnsiedouiivesiaiu TusmdunarTuuufindem Wiy maedeufiuuuninda aunis
anT09d ﬁzy‘vnLLiﬂzjquﬁﬂa’Nmaﬁmqaaﬁ%u namanslunsouddeiidauis ﬂ’]imﬁiauﬁwu%gwaﬁmq
wian3s nguiduisnmiay

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

WE bols  QUUNAAIEAS a (n-o-b)
SCPY 212 Thermodynamics
deRuney  wia ode
Prerequisites ~ SCPY 157
szuumsgavmaaans gl anuseu 1w ndsnungly eulnst wawnudase nguesguvng
Aans nsudaanla nsUseynaly
Thermodynamics systems, temperature, heat, work, internal energy, entropy, free energy, laws of

thermodynamics, phase transitions, applications

WHd koo NAANEATATDUIY © & (en-0-)
SCPY 221 Quantum Mechanics |
deRuney mNE &
Prerequisites  SCPY 158
mmﬁmﬁugmmmﬂamam‘mauﬁu doydnualvediusn danatvenacmansniowdiu fMdliunsuuy

o

v o

wollnfeu aun1sulseRaes sunaluve Mmandunislumuiudas dundniawuuansuedn eynawmilou
WNTUUIRUY MQuNITTUNIU
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APV INENE

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

#2199 ome  waiANINRN o o (en-0-o)
SCPY 231 Electromagnetism |

INTIRUNDU N odw
Prerequisites ~ SCPY 158

aullihadin dAndluiuaznasaulnin BmsnmuagiSnsuenduds aumliluaeans laddnnin
Baduuariymevey auuudvdnadn Seulvveuwnuwindnade aunuwimdnluaans nswdeni
wiwdnlnldh @unsuundiiagd

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

#ls weo  Wandyalna o (n-0-b)
SCPY 251 Modern Physics
IdsAuney wld e¢w
Prerequisites ~ SCPY 158
nouiduivsnmiiiey ninnzvesdulazeynia lasadesneu namansaeusii nguimeouduves
ozmenllalasiau exneuiliivanedidnnsou luana Hdndvesesuds Handdedesuazeyniayagu
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

#1Nd oo Uﬁﬂ'ﬁnﬂsﬂﬁnéﬁy’unmq ® o (o-a-@)
SCPY 291 Intermediate Physics Laboratory |
AUIAUNDU NG exe
Prerequisites  SCPY 191
MsnnaBAeafu narnans veslua Aau anufeu nlih Bidnnselind wasvirumandidesdy

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

#9908 o Uﬁﬂamﬁ\lﬁnéij”unma o o (o-m-0)
SCPY 292 Intermediate Physics Laboratory I
Ideduney  NE bee
Prerequisites ~ SCPY 291
nsnanoudeaty irumansdugs aduusindnlui Mandesnon uay Soedesiand

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

# S183NHNSUSUUTIANEs U8
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SCPY 300 Computational Physics |
Idsduney E bod WA boo WA bow
Prerequisites  SCPY 205, SCPY 206, SCPY 208
ARTIWAZNITNITIN STUVAUNTTAEY seuvaumsli@ady nsmandeiaveelsnus Foueudn
Asla AmaUllavvesaNnsleUusadywazaunsileyiusdes Mmyussendldlulymidnd
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 (ar-0-b)
SCPY 303 Group Theory

JUsAunau  mwd bo@ WNa bob
Prerequisites SCPY 205, SCPY206

‘LJEJ’]ZLIW‘LJ%’]‘L! ﬂall‘l"liﬂaﬂ ﬂauaaa LB wqwgumaqa’miaq mmau‘wuﬁauua ﬂmaama ﬂa’]ﬁﬁﬁﬂﬂ
maumwaamﬁm maufmaumu ﬂamaqwaﬂm MQHQW’JLLVIU mmwawauhﬂm mi’mmmmmas UVl(FN“U’eN
Frsuasnguieolniniadi nquuaan sy nqusisiiias n1sUssynAn1ai@nd

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

*WWE mo  NIFAATITHIIUIUT ST UAMIUTNWANE o (-0-o)
SCPY 304 Complex Analysis for Physicists
Idsduney  E bod WA bob WA bor WA boe
Prerequisites  SCPY 205, SCPY 206, SCPY 208, SCPY 209
mslTesisuudsiouiiugiu fiifusudsiouasnsie faifumansen daifuiemeivazeyns
uaesifuri nauivesladuasnauiisdy nsUsiiuAvesduiinfadiaveu Amdn msUssiiuAvesduiinga
NAVOUMEITNTAARYNAIYT 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-)
SCPY 311 Fractals and Chaos
WdAuneN  MNE o
Prerequisites ~ SCPY 157

usATLAzIADEA STUUTATULUUYINGN WafiBsnmuasgands munigas msusniduaedis tneea At
Mdsesdoyuon szuuiiogszminenudusadoutuaooa amzidunuiaiiou nsedasla ugswesnisisga
nsduvugadeiudl nsdeuuligndeiiuil wegdeussaiunausen mylnTgsruuma @fesnin
194lA59a519 I03nsdfn nednveItanls NMFIATIEIBUNTUNIAT NYWENIHT

# 9183NHNSUSUUTIANEB U8 * el

one



s

AEINYIANERNS

s

APV INENE

syavUSeygr M »3 O In O wen

UAR.lo MANgNTIMEAansUndin a1wiviEnd

AN

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

#19d oo NAAEASUUVATU b o (en-0-b)
SCPY 312 Classical Mechanics Il

JUsAunau e bee
Prerequisites  SCPY 211

VANUELDU NENVBIRATULUS WAATAYTDINITHUTHY NAMANTKUUAINTBILAZNAMERSLUULBHaRY
é’hLmdnﬂ’“immwjLLangLLUUﬂwsé"uumigwu NSYULALNTNTLLI aaumam%maamimﬁauﬁmaﬁmqusﬁuﬂ%ﬁ
Wamam%maﬁmqm%d LV]HL“UEJ%GUENWJ’]JJLaEJEJ ﬁlJﬂﬁEJEJEJLaEﬁ‘ ﬂ?iﬁ?ﬁﬂ?ﬁ‘ﬂ@ﬂ@]ﬂﬂjqﬁﬁuﬂ’]ﬁi Laﬁsim‘wmaq
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

#2Nd mem  NafEASYOIlYA e (en-0-b)
SCPY 313 Fluid Mechanics

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

autfvedlva vedlvaatin aun1svesuusyad sauransvativa MIusseensinawuueesaesuAzLUY
a1N509 AU TdUNTELE NMTAATIBIBIUSINAIAUAN NseuinYina aunisauseiiles aunslumuinge
Wy MTlAsIeideeyiiug nsingvevedlua At nslvasuulinie aunisvesessiass Meidunssua
TwnuBeananunia mstuanuulnnudealusyuiy Msdewiuvesmsiva msiawuvunia aunisunfes-
dlandusznalaasuiswuudmsunisivawuudusalila MsnseRitds anuaiouvesnisliva

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

#2VNd mee  NAAIEAASARR o (-0-5)
SCPY 314 Statistical Mechanics
JUsAunau e bel
Prerequisites ~ SCPY 212
anuyganiauazieulnsy adnluadediuil vgufesweuiuae sowauaouuuTyLRaN1A oadYey

q
'

LWaRkUUUYA)R 999uUaRRUUTYQANANAIA FRFANAIDUAN HIAITHUNITANNUILUY FUNIATVDY
flardunduvesszuuvanseynn fvgauaivestua MugaunRve sl

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

# S183NHINSUSUUTIANEB U8
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SCPY 323 Quantum Mechanics I

Ideduney A boe
Prerequisites ~ SCPY 221

yguinssumuiilaiduiune Usngnisaifuau Bnsduuii-e-S nqunismyusasiadiduns
JEERYE LAY sruuiifiansdundanu nquimssuniuiitutunm Sunsievetormeuiuied nquinms
N384

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-o)
SCPY 327 Atomic and Nuclear Physics
JUsAunau i bbe WA b&e
Prerequisites  SCPY 221, SCPY 251
Tnssasweteznouiifidnvazadelelnsiou (exneufiidannsowiien) evmouiiivansdiannsonu
M3moUaUDaserAousoawlih aunuwivan wareduulivaniiiih nsdsuanusvesezney Sued
09U ussipdes wuudiaesdaunduad MaReaUNASY ASEUIUNSERTEM duRSNSETLARES 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 WandoznauTwmaass o (a-o-b)
SCPY 328 Experimental Method in Atomic Physics
JUsAunau  mna moe
Prerequisites ~ SCPY 327
Bnsneaesiiviuadeluidndvesezaon msutifulngliuasames nsaruwiuwuulua loudlamd wiing
azmauLUUine aunsalifuinlesu wmsusnaeauuuldozaeu syuulnsamamansiniidniousdy
Modern experimental methods in atomic physics, Laser cooling, Bose-Einstein condensation,

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

#Wd oanln  Laivan Wi o & (en-0-b)
SCPY 332 Electromagnetism I

ITIRUNBU  WNE bae
Prerequisites ~ SCPY 231

auMIIINgag lendnvaiveanTuuaznguiunveniu Reulvveuivn eeslsnetaileidu neviifs
LA LUOTANALYBLLNTIEE AnduuvanasuazAndLuunnmes dAngutrsiazdnginmi n1s
wtaana aduwivdnlninluaans anudnia nsagfiouuarnisdsiuiisossie aneds ernadu n1suned
Vouiduinsnmiay Anduuuianees < 46 warmansliigaduinsam

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

# 5183 SUSUUTIAEE U T8I * el
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SCPY 334 Electronics |

JUsAunau e edw
Prerequisites  SCPY 158

Iutindesiu nguedlevin dufuUszquasianieni waslinszuaadu maieszfiaietns arsisiah
paUuond Bldnnsedndidaay WAU-NaBU 199IATINANEAITINVUIANGTS

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 Blannsadind v o (o-o-&)
SCPY 335 Electronics |l

INTIRUNDY  NE evene
Prerequisites ~ SCPY 334

FIAUANANTA FYANBUNT/LBVINNUUUATREA FRysy1uBunn/loWinmiuueuIaen d@vdluuLIman
NIUAAIHAAIAY 7 dIU (1-4 8N) NTLANINAIDNANIET N1saFIudBsoanaIlng Buwmeasinyiuuusui
Bumas sl uUMULLeS (N13ad1IuRnIuLIaT) mimuaualﬁﬂﬁquama% N13AIUANATNBMES N13AIUAN
wuuiiled n1smuAutawaskuLesTwesly gunsaluuuloauam@Ua aunsaluuue1sid (Seanuaasn)
gunsaluuuieaiile gunsaludasdyaanedd (ewaonduidnea) gunsaluUasdyaaiend AIneaiu
auaen) aunsalkuuiuneda gunsalntienudLuudauaIngey

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 (n-0-b)
SCPY 336 Physical Quantities Measurement using Modern Sensors

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

wann1smaidndvewinius matnsvaenne Mmaindnsuss msTadnsise nMsintisian maindnsusy
\Bagn myinnszuauazanuinedndliin msinaunauivin msingamail msinanuiides msiamnudy
Fee n1sindnsudades mafannudiuas msviuUseuiusuazainiismsdanisin 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 o (n-0-b)
SCPY 342 Advanced Optics
AUIAUNDU N bme NWE ece
Prerequisites ~ SCPY 231, SCPY 351
MsiEeuLLUUIISaLLE nsaRuEUY SEmsuninddmdulnailswiu Tnanlsedulushnasuwevlely
nsatn vimueansiises viaumansldiBaduy audinuaivesian audimuaweteiian noufvesiiau
vty virumansmousudoty  Wdednassluiirumansasioll

# 5183 SUSUUTIAEE U T8I * el
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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

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

Wdidunen  mid m&e (WIBLTEUNTBNAY)

Prerequisites  SCPY 351 (or in parallel)

AnsImvANMITTuTeawed  Sunsiseveuariufinans Inssuasdusios NITUIUNIINTLAU
ANYAUZIANIZYDIAALALLDT USNNITINUTRLAesTEAR1SY Yirumanslildadudwsuages selans il
nsUszgndldlusinemans msuszgndlilunmsioans nmsUssgndldlugnanvngsy msuszgndlilunis
AN

Overview of laser operating principles; interaction of light with matter; characteristics of laser
beam; pumping processes; operating principles of lasers; non-linear optics for lasers; holography;
lasers in scientific applications; lasers in optical communications; lasers in industrial applications; lasers

in medicine

#ald e alulagidulouiues o (n-0-b)
SCPY 344 Fiber Optics Technology

IdsAuneu  E m&e (MIDLTBUNTDUAL)
Prerequisites  SCPY 351 (or in parallel)

nquivesiodrduduas nquivesduletuas Wulouawiafiay uazn1sUszgndld
dulothuassilandnlnlodng undsdulauasinmianiuas aunsalduletinas gunsalsufidulediuas
msfeasdulothuas Tasehedulotuas wissdloduasdmsussuuduleduas dulothuaslidadu
WtoRnassdmsunisUszandldiduletuas

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

#d ado  NN9AU ARU uATAUAIERS o (n-0-o)
SCPY 351 Vibrations Waves and Optics

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

mMsduluussedn nsdures miLLﬂﬁdﬂi’mLLuumud ARUAUIIS ARUINLETY aunsaauluatsif
mMeleTsiuuuEes aduusimdnliih mauwsnaen madeauy natlasdu feumansuoulifudadu
msUszendldsuaivly nsdu aduuagiinumans

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

# SenniinsUSuU et uIe eI

&en
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SCPY 352 Econophysics
WIRUNDU N bod WMNE oo WHE bo M box MNE ble
Prerequisites  SCPY 205, SCPY 206, SCPY 208, SCPY 209, SCPY 221
MANNTANANTILAENUBIsTINTIA MA1AN19N15RL Fandlunananisidu manszateanuunasdu ns
ULV MsiedeuiiiuuUs 1Y NSEUIUMITBNAT NsTUILNSALIUAGARN aunseyiusidaluaaRn n1s
faspnsansan’ wuiaeswesiuan-leadmiuamsiuasunisamu sflalnidounarsaiu uwuiiaos
mssnaulavesusavaulunain Msnszatefivesnueds
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

*WWd m¢e  wwRamsiAnduazanudinlafinanaindou e (en-0-b)
SCPY 355 Conceptual Physics and Misconception
WdeRuney W ode WA o0&
Prerequisites  SCPY 157, SCPY 158

pdnnsiuguesiandluite namand autRvesaas adu gavmamans nihusingn andealvl
wag UFoRNTANG nmniuvesiideuarnguiiiieadetuanudilafinaeedeuluiidnd nsldaide
Tunsiilevnarudlafinaaedeunesizou anuthlafiranndeuluiidndlumdesig

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

*vle abe  Wandg3ee o (n-0-b)
SCPY 364 Solar Physics
TNy WA oé=
Prerequisites ~ SCPY 158
wa Aﬂy L a 6 | 4 L2 LY a s | s a a
auvRUaswiuveneiing Wleaiesuasiginsvenweding lasluailes lalsun wester  audsos
galoales Mudaszuudier 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

*Wvld abe  MuRRNRMsSA Il o (n-0-b)
SCPY 365 General Relativity
JUAUNIU  E ede WA b&e
Prerequisites  SCPY 158 SCPY 251

wulllvtad wuwes wadn vudwuy sspsmeiiduiigauuiiuia aralds Tauaseudily ettt
fonsidwesniaeinia aumsawuveslevalnd aruiltugradudu aduanuliuais fedrdadedadiu ns
Savavoaaaerltiugae AAeUALNNSYBIYNIETas NINARRULUUAIRY Mmaunely NAUA NS
wAdMIBITNTNAINEYT 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
& seAnndnisuiulitenwilvenasAedulesein * e Nilnlu

(ctcd



syavUSeygr M »3 O In O wen AMZANEIAENT
UAR.lo MANgNTIMEAansUndin a1wiviEnd MATHEAN
*WWE mdd  ANFIFFATNIHANT o (en-0-B)

SCPY 366 Galactic Astronomy
WdeRuney Wil oéw
Prerequisites  SCPY 158
answvesnadaflilunsdunanmsainemsmant nszuaunsuifed myinszeznsvoanming
Fannmsvesnngnduiameg msfunuLazdiavesnuand muandnmsthailen ngunuandviosiu nuan
F3Uinden muandzasd nuandiusiud maAnuaziiauinisvesnuand uazaadelutiegtuiiedos
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 (er-0-b)
SCPY 371 Solid State Physics
ITIRUAU N bloe WNE bde
Prerequisites  SCPY 221, SCPY 251

Tassadamdn lassudndrundu msliesgviSesveauds nsBawmieiveman Triusutazandinis
audeu fevesdidnnseudasyundll waundunu sdnansiiesath Aulausiivadlany anmirBeen laex
unnRAnLazITunRn wislsuunwRnuazuoufslsuuniu@n Tadidnvisnuazwslsdidnasn

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

WWE aolo waNAISMNSiAndvasulumalulad o (en-0-b)
SCPY 372 Physical Principles of Nanotechnology
JUsAunau  WE bbe
Prerequisites ~ SCPY 221

flanduasUonaudiy mnmoufuuazannlaui Mandvesgunsaiansunlufsian msussAvsgunsnl
ansulufiednh nsvudanieusiy M udamesuuudidnasewier nadsmuadluulunalulad aduvse
ind n1sdnaeiuugunIniuly

a

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 aon JagBianvsaiindnnauas o (en-0-b)
SCPY 373 Opto-electronic Materials
WdeRunay  wild bme
Prerequisites ~ SCPY 231

auvAnalasasne msuduaslusiinan ﬂﬁiLLE\iLLHﬂUﬁQﬁ’]ﬂa‘lu Iﬂiﬂﬂ%’]dL%Q@Lﬁﬂﬂi@aﬂé%aﬂﬁﬂiﬁd
Fath autiniauameasisiig msmsmuas lalenUdssuasarlaloniawes mingflé’agzym gunsad
wansna N1sUsERvuaznITUIUNMINaRaUNIalBannTelindiduas

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
* 593 Unlvy
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SCPY 383 Introduction to Solid Earth Geophysics
IdeAuney A ede NE odw
Prerequisites  SCPY 157, SCPY 158

Tanuagszuuaiordnmna sedluUsdugu anmzwivdnlanuazamsuivdnusimna rdubnasiiiou
warmapdeufiuuuaiu nsfnwduukuRulm wsiltudiwedanwayauAnunfvesusdtiugi msdiem
Aanusaunmelulan nsmengvedlan lassasuniegluvedan

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

e e MsETIaNessainandae3Sauudng o (en-0-)
SCPY 385 Geophysical Prospecting - Potential Field Methods
JUAUNIU  WE ede WA o&s
Prerequisites  SCPY 157, SCPY 158
audRnidndvesiu A5dameauslnii FTdrsrameauuusiunin F8damesaunulidugls

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

#d e FUNUT @ o (0-0-1)
SCPY 391 Seminar |
ndeduney  Uinwgaeu
Prerequisites  Consent of Instructor
msthiaueuarefumeluideidndlnesily wWudinsfuaiienansmednnis wazn1sdnsdaundadian
pgNNABAMINTAY
Presentation and discussion of general topics in physics with an emphasis on the literature

review and proper referencing

#nld o SUNU o o (e-o-1)
SCPY 392 Seminar Il
JdsAunau  md ace
Prerequisites ~ SCPY 391
msvnauesazeiumeluiideiimanluiiaulalunmsinddesuidnd wufinsdeudlassnuidouay
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-@)
SCPY 393 Advanced Physics Laboratory |
JUsAunau e bl
Prerequisites ~ SCPY 292
nsnaaenignfuhdemii@ndduds 1wy uas narmanimeusy narmansideetn Handdunde?d uay

Y
o

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

# edvnimsUTulTsAesue i * 183 lnlvl
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SCPY 394 Advanced Physics Laboratory I
deRuney  wla e
Prerequisites  SCPY 393
nsvaaeaffunuifeduausuarmuaulaengiideluniaiuniand
Research based experiments proposed and supervised by research groups in the physics
department

*Md oo WANHBeAMIN © & (en-0-)
SCPY 400 Computational Physics II
AdeRunou  wmla moo
Prerequisites  SCPY 300
Tlugadmiufaruvannsdadu domadnvaziony msvssnuelutuaruenyas M1
wnzige msfiadeya nsuUawesiefuuulidees msuszyndldlutlymiland
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

ITIRUNDU  WNE boe
Prerequisites ~ SCPY 204

wipvasdya s nsindegedygin n1snsesdyanns Makvasliies n1sulauuuken NsuUad wuy
Wilédn tassnedszamidien Uinliduavnisudasnd nnsnseanin msuiulgesnanmeesgunin nsulsdu
A Msaanzdsunn Msudaimisaviadin n1sTusanI NTIATIZRNN

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

*WWE Com  NITTUTUSUNTURUUVUIUY e (en-0-b)
SCPY403 Parallel Programming
Ideduney  mNE boe
Prerequisites ~ SCPY 204
an1Umenssumouianesuuuawu Nslisulusunsuluuruuie Wuiile Tewmududl Jufe waz Tonu
Fuoa 9ANDINUTIRNATLUUTUIY
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 o BBV MTUANNTTIDYNUS o (a-0-b)
SCPY 404 Numerical Methods for Differential Equations
IIRUNoU N bow
Prerequisites ~ SCPY 209
Wrar1931in BaUTnIAn BUSNIRTINA WTEUNATU N158519030 NMTIAATIERANUED S
Finite-difference method (FD); finite-element method (FE); finite-volume method (FV); spectral

method; grid generation; stability analysis

* 59e3mUnlvy
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SCPY 405 Computational Fluid Dynamics

Idedunay  mNE moo
Prerequisites  SCPY 300

aun1sAIvANNaanIvatlva dnyasRNITYRIEaNNS RSy Ton1Inmanansvatlraid
A nMsdnassnshranuulintiauaziuunis nsdrassnisiuanuuivdaldlanazdudals nisdiassng
Tnawuvanfiunsuazuuuiutau

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  NITUAAININVRITIYANISINEIANERS e (en-0-)
SCPY 406 Scientific Visualization
dsAuney e o
Prerequisites ~ SCPY 204
fugruvesmouinnosnfind mauesiturosnyud U3gia nisadsiauetull Bmsadunmdeya
WeUsuns Bn1sasenmnisiva 35nsadenindieaynie
Basics of computer graphics; human visual perception; color spaces; isosurface reconstruction;

volume rendering techniques; flow visualization techniques; particle rendering methods

*le Com  MQufioundunaznisuszynd o (n-o-b)
SCPY 407 Inverse Theory and Applications
Ideduney  mNE boe
Prerequisites ~ SCPY 204
uniAsfudgmdeundy  Medetgmioundu  msuenAeng1u Wsnalsiwdu  dend
wimedisnanlsiedu BasmAmngian ynitu Jamdounduuuulidadu msdounduiuuudiFen
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

“ld doo  namansvadluadugs o (n-0-b)
SCPY 410 Advanced Fluid Mechanics
A UAUNDU N me
Prerequisites ~ SCPY 313
NNEDA ﬁugwumﬂwa‘uawaﬂm ngeyin® mslvavyuiu msluavesdind mslieseideld adu
aulaiaies mslwawuududnls nswedoulwwuudulou
Hydrostatics; fluid flow basics, conservation laws, vorticity, potential flow; dimensional analysis;

waves; instability; compressible flow; turbulence

* 59e3mUnlvy
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SCPY 411 Nonlinear Waves
Idsdunen  E bow
Prerequisites  SCPY 209

ﬂai%’ﬁugmﬁm%’umimﬁﬂwmsﬂuaawaLaawaaammﬂ%ﬂaqﬁuéﬂaa N133ATIZUNITFUNIUTAONG I
WASNVNINTY MTBATIZNEDETNN TBWuIVIANn TGN aunsuisennisuns n1sneinves
awane 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 UTngmsalliBaduitaiiuan o (ar-0-)
SCPY 412 Computational Nonlinear Phenomena
Wdedufey  mNE moo
Prerequisites ~ SCPY 300

yumuddsgiind madeulusunsuddmiudymmsiidnduagmensmiln mIudssuvaunsiivadil
Wadu Hanasvasaunslveyiusandyliludularaunislieniusdesliidadu wagaisealawnn n1s
AefllaunsATa STUUARERAN STUUNTINAILEY

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

Wnld om  Wadaiavluusngnisallidiadu o (ar-0-b)
SCPY 413 Special Topics in Nonlinear Phenomena
WdeAufeY  WNE moo
Prerequisites  SCPY 300
miAdelumedniifsdestulnngnisallidadu wu meleseiadesniwees waneu wamans
vodlwdnoudiigs mswinauluszuuiiannsagnnsedu
Researches in specialized fields relating to nonlinear phenomena e.g. stability analysis of solitons,

higher dimensional soliton dynamics, wave propagation in excitable systems

* e ot FTUULULDU o (en-0-b)
SCPY 419 Complex Systems

JdeRuney  wld moo
Prerequisites ~ SCPY 300

feuuazfitegeveTsuUdudeu LLmﬁmﬁugmﬁiﬂuﬂﬂsussmaswue{fwﬁau USTLNNUAZAI9E19Y81
wagateelaunn Madszanalagldauuinais nguimslvadunin nguini Ussinnuesssuuieiedns
ANNVIUVNUYDITEUUATEYIY  SEUUNATRULSEULIATEYIY IR LTaveIngdndiu nquiny ssuuweTetny
wuuLduUszam Adndaneifiu ssuuusuimlaigageu

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

* 593 Unlvy
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SCPY 421 Elementary Particle Physics
JUsAunau v bde
Prerequisites ~ SCPY 251

WAFNANSVBIDUNIALATIN DUANANSLIIFUNNTAIN AL anugdamien ngueslwetiuan
I wamansidenlousiu linaransvesninsnuazannseu meoudulasiulauiing sunsnsenegseou
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 WaAndwaraun o (an-0-b)
SCPY 431 Plasma Physics
IdeAuney A ede WNE o&w
Prerequisites ~ SCPY 157, SCPY 158
FITUYRVDINAEAUT FUAVDINAEUN Waﬂ’lﬁm'i‘UENEJUﬂ’lﬂ mqwga}au E]VlﬂW’ﬁﬂ’]ﬁ@ileNLLﬁJmaﬂ
ﬂﬁ‘LJEJLﬁO‘EJiﬂ’]W mm{]uﬂau 1A598514 ﬂ’liLﬂEJ’JWU‘lI’]LSZNLLiJLWaﬂ ﬂ’liU‘i“’EJﬂm
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

Ideduney  mNE moo
Prerequisites ~ SCPY 300

grusnveslygusehivg Useiiveslayniusshivg mansuasfadvaslynyiuseivg munulayan
nsEIUNSLATY fMunumsundym msdummant nsaumeing Jyminisussiivszusy esiaug
Lazvama funuassny mssngdusuiivils mseyuulunssneduduiinis funussdanug ssdanuiuas
wipailiuviuou anuliviueuludaiina wmnaniasdu wgsaruiazsduuna nszuiums
S8 N19158U3INA0EN LUUTIaeIMTeusidwata n1sSeusuuERULSE NIEUIUNTTTUS Nsasenm
ANFUTZUIANANTN mmmmma ﬂ’]iﬁi?ﬁ’l@lﬂﬂﬁUﬂUiUﬁ?ﬂJiW] mﬁ‘umwwu ’JV]EJ’]ﬂ’]i‘VT‘L!EJ‘LW] ﬂa"Lﬂ‘musJum N3
3‘U5‘U8Q‘V1‘HEJ‘1N] ﬂﬁi’]’NLLNUHWiLﬂa’QUV} LLNUﬂWiLQQBUIﬁQWINLLUHBU ﬂ’]iLﬂﬁ’eJ‘LllW) ‘U‘LlG]’eJ‘Ll’JﬁL‘UQW‘LlSﬂiilI #in
aufunsAnlaen Anlunsnaudu mmmumﬁﬂmawuq wamawumamamwuqmsu lAseneUseam
Wien lassaalasstieusyamm mssudyanss nsiudyaudeundu n1siseuswuuan

Foundations of artificial intelligence, history of Artificial Intellicence, 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

* s1g3Ualu
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SCPY 440 Mathematical Foundation for Quantum Theory
WTIRUNDU N bod MNE oo WA box MNa bow
Prerequisites  SCPY 205, SCPY 206, SCPY 208, SCPY 209
Auazdu U3gRgaidsn annzvessyuuiazkanain Adunald annee masiuns ged
awanda NMsiTaiivnana feddeans nsie seuulszneu ssuuila annagiaiu nstnn
Probability, Hilbert spaces, states and effects, observables, duality, operations, spectral theory,
time evolutions, channels, measurements, composite systems, open systems, entanglement,

decoherence, transport

#ald <o siAuranfisnnoududasdu o (en-0-b)
SCPY 441 Introduction to Quantum Optics

WdeRuney  wid bloe
Prerequisites ~ SCPY 221

moulnetuveauy anugladesu nmsvanuaesuavgadunsuiisdveesnay ndulageisun
WUUATBUAN NTEANRENEIRALAZIASWNINADA N15TUSALULANNTIA aausTudaliednuiu atiansinli
nou atavedliney MILUaEnawMUUBImTTimesvlaiinled 1INTLNINADALUUTDI-B-UNULAA N1TAUA
wuumeudy Tadeisuduuumionis msuanuugUesaiusavesiwaeu avuiiaiu

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

#IWNE <do  NISNARDINIAUAIANSITIADUAN o (an-0-b)
SCPY 442 Experiments in Quantum Optics

Idsduney  lE bbe
Prerequisites ~ SCPY 221

TWnounazunasiidalnnou ﬁﬂuqﬂﬂiiﬁﬁmﬁu e 1spseny Bn1snsaatalilnou dyanasuniu
MIATauAN N1svaaesdudauas msUssyndlduasuuiudn nsmeassnishignianedsaieudiu n1snageu
fuguesnamansmeudu mslilwoudufivd nmadenmenduasnstunmsiandouiu Tnmewdie
wuufaimih nmsnsnaeunuaLtRanzyesiidndlinedn minszesiaduiBsmeusiu nsiedeutneids
ATDUAN NITANUIULTIAIBUAL

Photons and photon sources, basic optical components, lasers, ampilifiers, 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

# edvnmsUTulTsAesue i * 183 lnlvl
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SCPY 443 Introduction to Quantum Information
Idsduney E bbe
Prerequisites  SCPY 221
mnuthasdularasaume asiUsznoUTemuimeudy nMadhsRadenieusiu mTauuulieily
AU MIANTUNTANTAUNADIAIBUAL NITAUITIATBUFY Vo ¥ TAUMALTIAIDUAY
Probability and information, elements of quantum theory, quantum cryptography, generalized
measurements, entanglement, quantum information processing, quantum computation, guantum

information theory

WE @de  UANENd o (-0-o)
SCPY 451 Forensic Physics
WIRUADU N ode N o0&
Prerequisites  SCPY 157, SCPY 158
?\I?ﬂﬂé"uaamﬂﬂﬁ'auﬁﬁLﬁ'aﬁaﬂﬁumimﬂmﬁqq URALANATIT mqaﬂuuasm%a&mzqu nafans

q q
a s

yosladmiumslinsgianudoaiiomuvasiiie dndvosanudoudmiumgnsaindslviagns
LﬂﬁauLLﬂaaqmmﬁmaa@lﬁa%ﬁwﬁamima ﬂﬁuLLazﬁﬂuﬂwami‘ﬁww%’umimmmmé“ﬂgmluamuﬁLﬁﬂLW;
Inifhuasuimindmivnuiignindngiu MandadelmifiAdesiuirdosdloemesitugdlumufign]
nangIu

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

WHe <o IMenAaainaUAsuuUasasgiionnis a (en-0-b)
SCPY 452 Climate Change Science
WdeRuney Wi ode WA ods
Prerequisites  SCPY 157, SCPY 158

fand Tasead wawnalnnsdewmdsnuresiuusseniauazamagms Tpdnsed uiadounsyan
Vi Gaia UsyTRemanslan nansenuvesianssuuywe wuudaeeniionnia Irnssussd n1swdn Maiu
WAZNITHANKINSIU NslduaznITEUS YN 1Y Natiy 037a uazmsuUslilvel mandnemns
WAITYEANANITDINITANKIALTOUNTEAN 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

&o
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SCPY 453 Introduction to Biophysics

WdeRuney W oda WA ods
Prerequisites  SCPY 157, SCPY 158

USNYNITALTITWENT  aunanauazaunailluwas  naransatiAvenIsuanisanveidu  warmans
annnatesu nsruiunsvudduged ssueinendesy nssaesdsrimunuanidwouiniladesiu
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 ATIANERSINY o (n-0-b)
SCPY 462 Radio Astronomy
Ideduney  WNE e¢w
Prerequisites ~ SCPY 158
A189IN1A NIATIRMEYIAIVgLaEdaIMIUNIY NddlnsnsIAlivgLasBuwesiiselines AdANY

q

'
a

Tusnans msadygraivgannuandnidiaien 91n109nEY MNFINGNTENINANAT UAZIINNWENT
e piivdsvesneaiinlulasiam

8

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

#Wd <o SedAAdN o (en-0-b)
SCPY 463 Cosmic Rays

WdeRuney  wild bee
Prerequisites ~ SCPY 251

nmTnvessidneaiin nouiduinsniniiy Nandveseunayagiu nalnnisisseouniAndsugly
91mA uvaaiiinoymAndsnuginnaeeing symeandsnugedus Tukazsou svuudios wiasinida
Fedmeaiinnnaelusazaiauenniudnd nsineynia msvudieymandaugilueina dnsnaine
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 MTIEaRsuaziandansienans o (-0-o)
SCPY 467 Astronomy and Astrophysics
WTIAUADU N ode N o0&
Prerequisites  SCPY 157, SCPY 158
STUUAIATIEY TAndees TAnduesanInny nudnd tonawinen

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

# 5183NHNSUSUUTIANEE U T8I * 3Nl
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SCPY 468 Selected Topics in Astronomy
IdeAuney A ede NE odw
Prerequisites  SCPY 157, SCPY 158
doideiiaulalutagtiuluaviewnziifeadestummeaans

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

*Wd <o WateAnaTIMNSHEndaTAEnS o (-0-o)
SCPY 469 Selected Topics in Astrophysics
JURuneU  d ode WNA 0&s
Prerequisites ~ SCPY 157, SCPY 158
hdoideiiauldlulagiuluaviewziiierdestuiidndasmant

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

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

WdeRuney  Wa ewe A aloe
Prerequisites ~ SCPY 371, SCPY 323

FEUUVAIEUNIA nsmeulnddfuiiaes nsuszanauwuueys-flen fafiduniy wiunmussmhetiuy
wazduvuanuul Tavsund wuudrasshedidnasoudmiulane nqefvesvainessl nguinissuniuves
dunsiseiluvoamanesil flaiduladidnain anmniniiliin fihdseanund Usingmisainisindena
nuiTfioa aunsdesimdnuesiithbsean fuhdwiauui b ssuuiifinrariiuegnauss wwudiaes
Fuunsn nsiAsumasEisTkarawuwuuond msBsumlawuukeunesdu anuduusivgn
anumsaliesvesiusyawd veanamaty wuudaedua-duunia way nsthdssaniigumniiae eningilu
nswasumawuuaausy winalalans1il 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 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

WE goo  JERAIERTUAaTIAINTIUIEA o (en-0-b)
SCPY 476 Materials Science and Engineering
Adeunen  mE eole
Prerequisites ~ SCPY 371

lassasnvenrnouLaziusy Inssaiswewesduuundn anuliauysallundn nsuns audfidang
vodlave mstdeunduiuaznalnnszdunnuuds euduman wunmlasaznsudaasialulany
nssuimsanufeunedanzuasiongna iwninduazuia wodes nssudimstugunediues nsdansou
Tanunlu

# S183NHINSUSUUTIANEE U T8I * 3Nl
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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

W oy ANSYTRANBATIANIZYRIIER o (o-a-&)
SCPY 477 Materials Characterization

IndeAuney N male
Prerequisites  SCPY 371

Saquilu mamlassadne audhmasas msdnwfandmoud Sugninewesiuin  ndosansed
Sidnnseurdinnsin ndosganssauBidnnseuriinnisasiny audBvisenuiou  ndesganssmlguas
annsalnUldunsuinnisuuasuuunies

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

*ld @go  MIEITRIMeSIENANddeEAdulmazTion o (-0-o)
SCPY 480 Geophysical Prospecting - Seismic Methods
JUsAunan  WE odw
Prerequisites ~ SCPY 157
nguianmdangu adulmaziiieu mafudeyardulmasiiiou nsUszinanadeyanaulinaziiiou
mamlassadrvedansendulmaziiou

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

WE o nsENsIdsaaulmassfisunuvazTiay o (n-0-b)
SCPY 482 Reflection Seismology
dsFuney  mNE &
Prerequisites ~ SCPY 157
nguinisazvieuvesadulmaziiiou mafudeyauazmsssnuuunsiiudeya nisuszananauazin

Uoya

Seismic reflection theory, data acquisition and survey design, data processing and data
interpretation
Wid @z AsTnassmnsssaianduuuludnawmiiuaznnsdounau o (-0-b)
SCPY 485 Geophysical Forward Modeling and Inversion

ITIAUNDU  MNE oo
Prerequisites  SCPY 300

mMsdeulusunsudig MATLAB auasaduny msshasswuuludrmihdmsuisnisinuvesaiulm
dziiiou Msdaesuulutamihdunivisanulings msdassuuludanidmsuisan wauniulnii
nszuanss umhAgiunguinisfeundu 3Bnseineg Aldlunsuitymieundu msuszendlimauiinng
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

* 593 Unlvy
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SCPY 486 Selected Topics in Geophysics |
IdeAuney A ede NE odw
Prerequisites  SCPY 157, SCPY 158
widelmly wievdeditduluiiavlafintussddnd widesnvdoululuwsazaindeu

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

Wd &g WdoAnasslussaiNEnd o o (-0-o)
SCPY 487 Selected Topics in Geophysics I
JURuneU  d ode WNA 0&s
Prerequisites ~ SCPY 157, SCPY 158
Wittty wiewdeditduduiiavlafitussddnd Wdesnvdoululuuwsazandeu

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

e eee  Inewsiudulwalasdu o (en-0-b)
SCPY 488 Introduction to Seismology

WTIRUADU N ode N o0&
Prerequisites ~ SCPY 157, SCPY 158

paulmasiteuanuiuiulm Tassadanuwaseiubmaniiou naedeufivesndulmazifiowine
unuAUlLTEiA mﬁmmsﬁ%’aaﬂaLLNuﬁuimLﬁwﬁfu ATMEIUNLS U9 UarANITNVDSHUAUL
unasnudausuaulm nalnnsifauduiuln luwuivusesuaznsuenluuudmuees nMsuTuiuazng
Wieunnsgiu vueuiuauln Idnswiunulm Imnssuunufuln nsanrnudsmeanwiuiulin
dyanauenwiguiufuln Manensaluiufubmsaznsnensaluiuiuln Inewiuaulniddasiasiaves
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

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

Prerequisites -

Tfinstnanululssnuvioaniusineg ameldnsdiurevvesnmein tnefisuiudilusegis e
Flus Tuthanan « #Unnvh ndeutadeusssuiifinunimauedemeisegiaduminis

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.

* 593 Unlvy
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SCPY 491 Seminar Il
WNTIRUNDU N enedle
Prerequisites  SCPY 392
msthiaveuazediumelumdefdndfiisatulassnuiiinAnuidsinde whifinndeus
TassAdonagniseenuuunsideuiiinmnsseussamsinns
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

#WE dlo FUIU & o (0-0-1)
SCPY 492 Seminar IV
Ideduney  NE dwo
Prerequisites  SCPY 491
nshaueuarefuseluifelidndfiisndestulassnuiitnAnunidsniite Wufinslessiuay
Arnudeyastretednd uaznsausranuiuansdsauiilaignsies
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

WNE et 1ASINIINSHENE o o (o-o-m)
SCPY 493 Project in Physics |
wdedunen  USnuddeu
Prerequisites  Consent of Instructor
thinwazdonhlassnmsingrmanssunadnluideiiiaulameiuiland wdseasdfeiienn
UnAnulnsInTBnsvinideuaradsnnuanunsalumsuilynmvsedssyndldainu
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

W e TATINMINHENE o o (o-b-e)
SCPY 494 Project in Physics I
JUsAunau md e
Prerequisites ~ SCPY 493

TndAnwardesilasinsivermans Gonadulassnssaiieninlasinsmdidnd o (md cea) Wi
Wulasenslol

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

# SenniinsUSuUTeAesue eI
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SCPY 495 Research Project |
ndeduney  Uinwaeu
Prerequisites  Consent of Instructor
thfnuagdosilasssiteluidndanufiaulaluideilduanuiiureuanennsdiivinum e
iuawAsansolunuA Yy vieUssgndanudugiusingg dnfnwasfesenunanouduaanea
N3ANY
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 <> 1ATINITIN o & (o-ol-b)
SCPY 496 Research Project Il

IdeRuney  wila deg
Prerequisites  SCPY 495

UnfAnwagaewilasinsideidelloninlasinisife o nieunsesdeunenuatuauysaluagiemiu
nsaeudesiulasiniside

Continuation of Research Project I. A complete report will have to be submitted and defended.
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k.o  B1RULTURAYIUNANGNT
7 o wwsna AU Qm’g@ (sv)/aandu/ NASIUNIEIYINTAEA
BUUIETINIUITVVY | N9IVINTT Yidu3ansanen Tusau ¢ ¥
® “LJ’IEJ‘U’QJ'QUJ miwﬁﬁma e Ph.D. (Physics), University of Sujarittham, T., Emarat, N.,
N-0®06-00LLE-GM-© Pennsylvania, USA #.A. b&n« | Arayathanitkul, K., Sharma, M.
m.u. Wand) unninedeudina | D., Johnston, I., and
N.A. b&ane Tanamatayarat, J.; “Developing
specialized guided worksheets
for active learning in Physics
lectures”, European Journal of
Physics 37 (2), Article number
025701 (2016).
o | UNENIUGUE LOULSHA e Ph.D. (Applied Physics), The Sujarittham, T., Emarat, N.,
N-®O0E®D-00EEE-EE&-M University of Edinburgh, UK Arayathanitkul, K., Sharma, M.
W.A. b&emn 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-®00D-ommaa-c&-6 instrumentation), City Chitaree, R., Mohammed, W.,
University, UK W.A. o&eme and Rahman, B. M. A;; “Design
m.u. WEnd) umiInenqeuiina | and Characterization of Porous
N.A. b&men 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.,
Si‘hmzyﬁﬁ] Reserve University, USA and Lambrecht, W. R. L; “Fully
O~ RBORKR-000EB-XRE-0 WA b&&e opposite spin polarization of
m.u. WEnd) uninenaeuiina | electron and hole bands in
W.A. bé&é&e 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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€ | wedriu Aunsng

M-eco&-conob-on-e

Ph.D. (Applied Physics),
University of Tsukuba, Japan
N.A. bées

M.Sc. (Applied Physics),
University of Tsukuba, Japan
N.A. bé&e&

w.u. (Wand)
UNINYISUNRAA WA, oo

Kesorn, A., Kalasuwan, P.,
Sinsarp, A., Sukkabot, W., and
Suwanna, S.; "Effects of square
electric field pulses with
random fluctuation on state
dynamics of InAs/GaAs double
quantum dots", Integrated
Ferroelectrics, 175, 220-235

(2016).
alol  219139UsEIMENGAT
4 ¥o wmana AU - o ade « -
W o - Al (a197)/d0n0u/ANg5ansANEN
UUILINIUTTVIVY N9IVINIT T
o | wewina a0y Jnlvla fl. (W) | Ph.D. (Physics) University of Chicago, USA.: b&ne
®-®00x-0000L-6&-® B.S. (Physics) University of Cincinnati, USA.: &b
B.A. (Mathematics) University of Cincinnati, USA.o&o
b | WeinAINg Wi 3. Ph.D. (Physics) Massachusetts Institute of Technology,
N-XNOE-00MNEO-RO- USA.: b&&e
B.A. (Physics) The University of Chicago, USA.: k&«
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“Developing specialized guided
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(2016).
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Ph.D. (Applied Physics),

The University of Edinburgh, UK
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Mohammed, W., and Rahman, B. M. A;
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Guidance”, Journal of Lightwave
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7728042, 5583-5590 (2016).
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Ph.D. (Physics) Case Western
Reserve University, USA
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bands in 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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Ph.D. (Applied Physics), University
of Tsukuba, Japan N.A. b&es
M.Sc. (Applied Physics), University
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Kesorn, A., Kalasuwan, P., Sinsarp, A.,
Sukkabot, W., and Suwanna, S.;
"Effects of square electric field pulses
with random fluctuation on state
dynamics of InAs/GaAs double
quantum dots", Integrated
Ferroelectrics, 175, 220-235 (2016).
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LN eolo dennFnwuiien ANy Yd
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UUAN @om AAUINGINSNENMTNRIUILY LY
MUGE 103 Arts and Sciences for Human Development
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SCPY 204  Computer Programming for Physicists
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SCPY 209  Differential Equations for Physicists
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SuRnuau walulagasaume
(@ | (@ | ()| (@ | @ |(a)]| @ | ()| (@] (@] @] @] ()] W@/|@@,|@|(@.](@E,]|(
WG e WEndeSoy
A ammov) | @@ ® O O ® O ® OO0
SCPY 364  Solar Physics
WNE ene  NgEduTmsANT LY
e K m(aos) | @ @ ® O|O ® O @ O|0|0
SCPY 365  General Relativity
WA o ANIAEARSNILANT
_ m(mod) | @ @ ® OO ® O ® O 0|0
SCPY 366  Galactic Astronomy
W oo HANFAD UL
, , m(mod) | @| @ ® & O ® 6 O ® O 0|0
SCPY 371  Solid State Physics
WNE nello FENASNAANAVBIUY
walulad
m(mod) | @ @ ® OO ® 0 O ® O 0|0
SCPY 372 Physical Principles of
Nanotechnology
Wd eneden  TARBLANNTARNEN A
: , . ammov) | @@ ® O O ® & O ® OO0
SCPY 373 Opto-electronic Materials
W meen  sIUNENVOANTUNUFIY
SCPY 383  Introduction to Solid Earth o (en-0-o) ® O O ®@ OO0 @ OO0 ® OO0 |0
Geophysics
WNG 0@ NIFANSTIINNGINANEAILTD
auuFAng
_ _ m(mod) | @ @ O ® OO0 @|O|O|0O ® OO0
SCPY 385  Geophysical Prospecting -
Potential Field Methods

[©I9]O]




seduliua M w3 O O en
UAB.lo MANgRTINEPansUdn awiviEnd

s

AEINYIANENS

1

APV INENE

@ INYLAY

&. INWLNS

\ - Y o, INEEINY | AUWUSIEUINN | AATIZRTIREaY
v m 4 AU ®. ANSITU F38555Y . AN ; Y
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SuRnYaU walulagansauwme
(@) | @) | ()| (@ | (@ | |@@)|@]| (@] (]| @]|@E]| ]| W@)]|(@,/|,/|q0W@ @]
WNd @oo  NANATIA 1IN b
. , amlmod) | @ @ ® o ® | O ®@ OO0
SCPY 400  Computational Physics |l
MNE @olo  NSUTTHIaNAGAILAZIUNIN
. v ¢ anov) | @ | @ ® o ® O O ® @6 O O
SCPY 402  Signal and Image Processing
W oo NSVYUIUTATULUUTUIY
, amlmod) | @ @ ® o ® 06 O ®@ OO0
SCPY403 Parallel Programming
Wa <o TBWATEMTUANUNITTIDUNUS
SCPY 404  Numerical Methods for m@mov) | @ | @ o O ® & O ® OO0 |0
Differential Equations
WA o NaransvaelraTeAILIn
anov) | @ | @ ® O O ® O O ® O 0|0
SCPY 405  Computational Fluid Dynamics
W oo MITUANININYBITBYANNS
IneFans anov) | @| @ ® O ® O O ® @6 O O
SCPY 406  Scientific Visualization
WA o MOEATBUNAURAZNNTUTTNA
! T o) | @ @ @ ® O ® 0|0 @ 0|00
SCPY 407  Inverse Theory and Applications
ila €m0 namansvedlviatuas
Y anov) | @ | @ ® O O ® O O ® O 0|0
SCPY 410  Advanced Fluid Mechanics
WWd Coo  PAUlIITAE
anov) | @ | @ ® O O ® O O ® O 0|0
SCPY 411  Nonlinear Waves

I9Io1)




seduliua M w3 O O en
UAB.lo MANgRTINEPansUdn awiviEnd

s

AEINYIANENS

1

APV INENE

@ INYLAY

&. INWLNS

\ - Y o, INEEINY | AUWUSIEUINN | AATIZRTIREaY
v oo doa AU ®. AMSITU IYFIIN . A3 - Y
SHEY VBN DA : v Usyaun yAAR LazA1N | AN5EHT waen1sly
nienn v a o
Furingay walulagansauwne
(@ | (@) | () | (@ | (& | (0)]| (@) | (m)| (@ | (a)| @] )| (]| W@ /@] /|W,]@,|
WHd Colo  UTngnisallalBadudemuan
SCPY 412 Computational Nonlinear amovo) | @ @ ® OO ® OO ® OO0
Phenomena
Wid Com  teTiavluusingnisallaiadu
SCPY 413 Special Topics in Nonlinear mmod) | @@ ® OO ®@ OO ®@ O OO0
Phenomena
WHE doxd TEUUTUGOU
a@ov) | @ @ ® OO ® O O ®@ O 00
SCPY 419  Complex Systems
Wild doe  NANAVOIDUNIANATIU
v , amod) | @@ ® OO ® O ® O O
SCPY 421  Elementary Particle Physics
Wid <o NANAWAIELN
. a@ov) | @ @ ® OO ® O ® O O
SCPY 431  Plasma Physics
wild e Uyarusshusdmsuiniand
o = N ammov) | @@ ® e O ® O ®@ O OO0
SCPY 435 Artificial Intelligence for Physicists
Wild €co  ANRMERNSEIUIINAMTUNG B
ADUFN
a(mov) | @ @ ® O ® O ® O
SCPY 440  Mathematical Foundation for
Quantum Theory
Wd e VirumandFraui e
a(mov) | @ @ O ® @6 6 O 6 &6 O OO0 @O|0O]|O
SCPY 441  Introduction to Quantum Optics
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(@) | (&) | (@) | (@ | (@ | ()| ()| @] @] (/]| 0@)]|@]| @] W@]@,|]0W@|@]
WA @& NTNARDINNYIAUAIANSLTS
ARG ammov) | @@ O ® ® 6 O 06 6 O O|0O|0O|l@®@O|O]|O0O
SCPY 442 Experiments in Quantum Optics
WA @@ AIDUFNATAUNALUDIAY
SCPY 443  Introduction to Quantum o (en-o-) ® o O ® ®6 &6 O 0 &6 O OO0 @O|O]|O
Information
WA <o DRNENS
, , m(mod) | @ @ ® OO ® O ® O
SCPY 451  Forensic Physics
Wd @@ IMemansnIsasuLUaIed
niene m(mov) | @ @ ® OO ® O ® OO0
SCPY 452 Climate Change Science
e e TTENA Do
, S almov) | @ @ ® e O o o ® OO0
SCPY 453 Introduction to Biophysics
WNE oo ANSIFNERTING
. : almov) | @ @ ® O O ® O ® OO0
SCPY 462  Radio Astronomy
WIE <o S9FARANN
: m(mod) | @ @ ® OO ® O ® OO0
SCPY 463  Cosmic Rays
WA @0 ANSIANARNSHAYHANAANSIANERS
_ m(mod) | @ @ ® OO ® O ® OO0
SCPY 467  Astronomy and Astrophysics
WA @or TNTDANFTINANTIAERS
. am(mod) | @ @ ® OO ® O ® OO0
SCPY 468  Selected Topics in Astronomy

ololcd




seduliua M w3 O O en AEINENERNS
UAB.lo MANgRTINEPansUdn awiviEnd MATHEN
<. iNgeAY & INweng
\ - Y o, INEEINY | AUWUSIEUINN | AATIZRTIREaY
v A a 31U 0. ANTITN I3LTIIU . A2U3 ; Y
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Wid <o WUARATININANdATIFNERS
o . a@ov) | @ @ ® OO ® O ®@ O OO0

SCPY 469  Selected Topics in Astrophysics

wila @l FAndvosaaInIuRILTING B
SCPY 475  Theoretical Condensed Matters | m (m-ov) | @ | @ ® e O ® 06 O ® OO0

Physics
W <oo  Tanenansiarifingsuian
SCPY 476  Materials Science and m(mod) | @| @ ® e O ® 06 O ® OO0
Engineering
WE oo MSTTRSNYAIZIRNNZYDTTER

' mmob) | @@ ® 0 O ® 0 O ® OO0

SCPY 477  Materials Characterization

WA @co  NSESIMNGIAUNENAR87T

aulmaziou
. , m(mov) | @@ O ® OO0 @ 0O0|0]|0O ® O OO
SCPY 480  Geophysical Prospecting -

Seismic Methods

WWE <o MsdsIaseaaulnaiiou
WAL TIaY mnov) | @ | @ O ®@ OO0 @ OO0 ® OO0 |0
SCPY 482  Reflection Seismology

WA €= NNFINFBINETNANFWUY

LU wmdiaznsdounau
) | m@on) | @ | @ ® OO 0@ 0|0 ® O 0|0
SCPY 485  Geophysical Forward Modeling

and Inversion
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SHEIY ¥oIU DA : v Usyayn v - 580815 waznIslY
AUYAN LAZANSURAYDU -
walulagansauwme
(@) | (@) | | (@ | (@ ]| (|| @|@]|(|0W)]|@]| (& | @ | (@ | (| (W@ | (| (
WNE e=o  WUoAnasslusIaNEnd o
anov) | @ | @ O ®@ OO0 @ O|O| O ® O 0|0
SCPY 486  Selected Topics in Geophysics |
WNE €=l FUoARATIIUSTHNENE ©
amov) | @ | @ O ® OO0 @O|O] O ®@ OO0
SCPY 487  Selected Topics in Geophysics |l
wla eae Imeusiuiulidosiu
. . amov) | @ | @ O ® OO0 @O0 O ®@ OO0
SCPY 488  Introduction to Seismology
I naniiaan nangATUIUNYINTNINIYING
WNE mo  NNFAATIEAINUIUTITOUEINTU
Ynand anov) | @ | @ o o ® O ® O
SCPY 304  Complex Analysis for Physicists
WNE eolo  NAAERSLUUATU b
amov) | @ | @ ® e O ® OO ® O
SCPY 312  Classical Mechanics |l
WNE oo NAANANSAIDURY o
. mmov) | @ | @ ( AN BN | ® OO ® OO0
SCPY 323 Quantum Mechanics |l
Wa melo WMANINTHN
_ anov) | @ | @ ® & O ® OO ® O 0|0
SCPY 332 Electromagnetism |I
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nsuFulsauilavdngnsinenaansdngin arv3yidnd
2UUU W.A. beee
AMEINEIAENT AINe1FENA

0.  vdngnsfenail Wsuanuiiureuandrtinnuanenssunsnsgaufiny doTull eo dwnau w.e. beee
b, anunInedending WeylAnsusuunsailudiluasiussauasan gmn Wetuil bo lguieu w.A. b&oe
o vdngasusudswiled Buldiauinianisfingi o In1sfinw beve Wusuly

<  wanalun1suFuusauily

co tielidenndaiiu (o) Usznansznss@nuiznis Sos NATNATTIUENERTIEAUUTYRY 9T WA, bEEw
() NEUNNITUTEAUAMANTEAUNSNENTVOHATRUIBUNTING IR UTEUW (ASEAN University Network
Quality Assurance: AUN-QA) ka2 () Ulaunevasuning1douiinalunissnnisinewuy “nsdnendl
19NAANS (Outcome-based Education: OBE)”

< L‘WEJ'LJTU’LJSJ UHUNTSAN®Y TIUIURUIEAR LLauLUEJWW‘U@ﬁS’]EJ’JGU'lWNS] SLmemmmuaml,amuamwuu
i’JlWNLWiJi’]EJ’JGU’]LQWWuLaEJﬂ LW@SLWUﬂﬁmﬂ’]ﬁ’]iﬂiﬂLa@ﬂﬂﬂ‘l‘ﬂiﬂﬂ’m’]GINs] Gl’]@Jﬂ’J']iJﬂﬂﬂﬁ]l@iﬂﬂﬂU

& aszaAylunsuulgeuile

v
v A

¢o vaWABULURIUTEINTRIVANgATASL]
Y NaNgnsUNA Lay NangRINEgIsY
wWaswdy MANgATUTYEYINTNIININTG Uay MangnsuTaInINIIvINISLUURASIsIU

=

&l wInInAneall (ullauiuvsdamangas - nangasuTyInTNIeI¥INTg wasndngasuiynyns
MIYINTUUUNFFISW)

(@) VBANTIBAIN NFUAININYWEAEAS-FIANAIENT TIUI o F18U
mhein Mgu)-uuiR-Auaimenuies)
audn ocd  AIANAANTYIAINTT on (en-0-o)
SHSS 145 Integrated Social Science

(o) vaUas1e3v N NFUIYIINBIAEAS-ANAFAIENT TIUIU a0 5183V

WNG o&e INVIANAASVDIAUAS © (o-o-&)
SCPY 255 The Science of Music
Jdeuney -
Prerequisites -

ssspudivemanidenund Fes uar 1esowusd wdnmsugingmansTaznulumsdnuin
AURT LU %ﬁﬂﬂaﬂ"lﬁﬁlﬁfﬂ@ﬂlﬂ%@ﬂﬂum% LLﬁ%ﬂ’ﬁ%Lﬂi’l%ﬁ@\‘iﬂgu‘dﬁ]%gﬁl%’m{ﬂ% AMTAATIEAIRUNASY N5
Besgieluin adamansvasdulades 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

9101AN



syavUSeygr M »3 O In O wen AMZANEIAENT
UAR.lo MANgNTIMEAansUndin a1wiviEnd MATHEAN
WHd b  MIIANEASUDIAU o (an-0-b)
SCPY 261 Introduction to Astronomy
JdeRuney -

Prerequisites -

nsgalewiu lan Aeduns ae1iind aruasevikasingluseuugior agny Anilinsou naue
AATIEINENIEULdSeY 3P0 nuand Insaiven rduwdmaniilih eunalueinia dumvisnmitiey

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)

VINBENEINEIMEANS NTLUIUNSISEUTTINYEMNEINeImMans Ingnmaniviesiu nsiseudivenisidila

ALY NFYNLATINUINYIAANSTNDIDUTLELEU NISYNIASINUINGIAIENSNDINUSTILE

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

term local science project; long-term local science project

(o)  aUSUABUNITINNISISIUNITAIUSIEIV IUNUINIVIRANEINILU fall

VANGATLAN W.A. nd&E

nangnsuiul e WA, béve

NENIYIMEIFANS-ANAAIENS
MUUAASEU o S8 Ao

Wid omon  WiAAUILWALULAE © (v-0-@)
SCPY 173 Nanotechnology Concept

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

TdeniSeu ag1atay @ wileds ansieivselul

WHd oo wWiAAUIlWYALULAY © (v-0-@)
SCPY 173 Nanotechnology Concept

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

We obe  ASIAERTLT o (en-0-)
SCPY261 Introduction to Astronomy

Wld oo 53ERVELATAMINEeY o (en-0-o)
SCPY280 Geoscience and the Environment
W e Ieenansiesdu o (en-0-0)
SCPY 353 Local Science

wsenedvdulunguininermans adaaans Neglu
wneInAnwll NleseulnunAIvdue) vy
WeAENS

oo




syavUSeygr M »3 O In O wen AMZANEIAENT
UAR.lo MANgNTIMEAansUndin a1wiviEnd MATHEAN
& VNUINIVUANE
&a.o VBUATIEIVT U e 5781
Wd oo Nguwdiwantnin © (o-0-a)
SCPY 206  Electromagnetic Theory
WNE o MANNITNNAENAVEUATOIED © (o-0-&)
SCPY 209 Physical Principles of Instruments
WA ot WANAUDINATANN o (m-0-p)
SCPY 419  Plasma Physics
&mla MUINIVUANIE NFUIVINY (WElaUNUNIFBMIANEAT)
(0) VBAATIHIVIAU TIUIU a0 183U
WAN eom  UARARE an (sn-0-o)
SCMA 103 Calculus
WA oo AUNTTIDYITUSANTEY o (n-0-o)
SCMA 163 Ordinary Differential Equations
WAL eox  UFURNsATIIILY o (o-ar®)
SCCH 109  General Chemistry Laboratory
(o) vauTIWIVIUNUY (@elaTunsaydAliitnseduiuda) 31U e 518391

WA 00z UAARAE a (er-0-5)

SCMA 118 Calculus

Idedunay -

Prerequisites -

a0 nesianiles Temuarautiveseyius eyiusvesitedduiivada faifuaon-afiu faiduardimas
Handunslinadin Hendupslnudanndy dndulawesludnuasitandulawesludnundu nsmeyiusiaenis
U3y auriussuiugs nasinaeenyiius nsussyndnismeniiud suwuudilimmuauasndninasilalnia
Ufeuiusiasn1smusiug mallanismusnus Usiuslinsaiuy nmsussendnsmusnus anduetiuduas
oynsuatiud fleifuremvateduys dauazaruselowosiliidurematsfuus euiustos nasads
AUNUTTINLAZBYAUGTIY

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

WA oo ANNSLTRYWUSHSY o (en-0-b)
SCMA 168 Ordinary Differential Equations
IdRunou -

Prerequisites -

mMsuuziaunsdseyiusasly aunsdeyiusidadusuiunils aumadeyiuslidadususiunis
nMsUszgndaunssudunile aunsdseyiusiBadusuduass msUssgndaunssufuaes aunsdadudusy
g9 SEUvaNNIBAEL Wwisnd Avesiuuud

obe
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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 aos  UfTAMTIATIALY o (o-m-0)
SCCH 107 General Chemistry Laboratory
JdsAuneu -

Prerequisites -

wedamlumaad warnmeaesiifedestudenluiviaivily: gumed saueansiad Infied
nsduATIZEnsBursd nsdauasizviansetiuvisd n1siasideUiunn UAsensauaiaznstninge
voauds uaznisdraedlinana msinfinuenisdeansanuimaad msilavingnisvhausuiugdu

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

&m.a MUINIVURNIE NFUIVNANITTIAUVRIVIHDINANGNT

(@) YBANTIWIVURNWILUIAUVB TR MANGAT 31U o 1831

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

Wild oo AtlAFERTAMSULNTENE © on (en-0-0)
SCPY 202 Mathematics for Physicists |l

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

WG moe  NITAATIEATIAUAY o (on-o-o)
SCPY 301  Numerical Analysis

WA abe  WAndevneuuazluiana o (n-o0-p)
SCPY 321 Atomic and Molecular Physics

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

e eene  BtanvselinduazufiRinisdianvselind o (0-n-&)

SCPY 331  Electronics and Electronics Laboratory

(0) vadnmedul nuitiamssiiuvasisaamdngas S o 918997
wld woe  wnapAatugdwFUTInHANd a (n-0-b)
SCPY 205 Advanced Calculus for Physicists
UFUNBY AN @om INAM oo
Prerequisites  SCMA 103, SCMA163
oynsuLaznsgii1veseynsy eynsuass flsddumanediuus eyiudden eyiudsm eyusves

duiinda nganld Agean AWEgn MAMaINTes USiusviatedu fdalAwieaniy wnandavesinines
dunnaudunazdunndalenui nquilanesiaud nquivesaland Suiudouiawiu
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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

Wd bob  WyAlnududnsulinWEnd o (o-0-)
SCPY 206 Linear Algebra for Physicists
INTIAUNBY AN @om AN @om
Prerequisites  SCMA 103, SCMA163

nsAliunistiunnees Kagunnnesuaziendnual aun1sluguNnesveudunse 1na ey
wnisnd Amefiiuum seuvaumMsidady U3ginunmes g1u Ia Aduiu arnududassidadu souaiou
miL‘UﬁlﬁJ‘ug’m ANDOBLAUYILAZLINABSORELAUN N1ThUasnTaudy PARNIRERGLN WilgeSaunnssusiuans
nsUszandlinsndaguduluidnd

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  AvwandiunazadndmniutinWand o (&-0-)
SCPY 208 Probability and Statistics for Physicists
ITIAUADU AU eoe IMNAM oo
Prerequisites  SCMA 103, SCMA163

nsdsiuaueaIaiAAey lauluddy winrunainedou ngufanuinzlusngiu manisaldesy
amhazfunuuiifouls nquivesued madanisiiu msBesadunazmsdavs fuusdy mMsuanuasi
U NITUANUWAITIT NITUANLIWTVIALUR ﬂ’]iLLﬁ]ﬂLL"\NL@ﬂEU N15LANUAIUINA ﬂ’]iLL‘\]ﬂLLﬁNLLUULﬁ%%ﬁ’]ﬁQ 13
WU A1AIununans ngefundedninaudnats n1suszanue Fnrusiule MsvaseuauLRgiu AT
wiugnsfin Msanaes nsUszgndldnnuiaziluuazadfluujoRnsiand

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

flafduunusi et feddudmanandou Asnnadiladdy Ussinnvesaunisidsoyiusesnade
Brsuiaunsidseyiudesiaing nsansusiu daeuiidusynsy sunsuids BBnsvediistidea nsuvas
Bosuardainuinig eynsuySes Jymadsu-Sgtussilsiduienin aunisoyiusdes nisuendauys auns
AU aunsMIsUNs aunsavana aumsieduleade waiaileidu fleiduadensu msuwdasavana nfu
e
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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  WANdTA I o o (e-0-)
SCPY 300 Computational Physics |

FURUNDU  WNE bo& MNE o N bow

Prerequisites ~ SCPY 205, SCPY 206, SCPY 208

ANTWALNIIITIN SpuvaNnIsBudy ssuvaunmslidady mamandaiauuesUiinug TBueui
A1sla AmaUlavvesaNNseyNUSaslyLaraunteyiusdes nMsussendldluldyminand

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 WAndoznauuazindes o (e-0-b)
SCPY 327 Atomic and Nuclear Physics
JUsAUNIU W blbe WA b&e
Prerequisites ~ SCPY 221, SCPY 251
Tnssasweteznouiifidnvazadslelasiou (exneniiididnasowiien) evmeuiiivanedidnnsou
M3moUaUDIaserAousoau i duuwivan warrduulivanliih nsdsusnusveseznen Sed
09U ussiledes wuuTieestiadyd MIARAUNATY ATZUIUNTEANA SUATNIENTUATES 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

WWd o BLdANTETnd @ o (Io-0-)
SCPY 334 Electronics |
ITIAUNDU N o0&
Prerequisites ~ SCPY 158

oifdosiu nveslevi Fufulszquaziumilonii 2aslwnszuaadu mslienziiietne i
paUuond Bildnnsedindidaay WAU-NADU 2199IATINANEAITIVVUIANGTS

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

circuits

obc
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NANGATLAN W.A. od&d
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WNE moe  NSITBUTUSHNTUADUNAADS
dusutinWand o (lo-e-&)
SCPY 204 Computer Programming for Physicists
AUl NOUVRIADNNIADS, MBIABNNILADS, NANNIT
Wannlusinsy, MIdnmsteyadunnuazionming,
Tsunsuuagitandu, n1smiuaulusunsy, deyauuy
o136, Teyauuunesvines, teyauuulasiaing, doyad
fanududeu, midnnisteyalaglilung, danesiu
Josdu, mswaunlusunsalwiseavsamuaraiunsa
Unlalalu
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

development

WHE woe NSWHUTUIUNTUADUNAADS
dusulinWand o (l0-n-&)
SCPY 204 Computer Programming for Physicists
FTUULAZAIUUTENOUTBINDUNADS N15LTBUlUTINTY
@ aliatoyaiugiu nismuaulusunsy deyauuy
9155 guaTLUUNEIMRT N1sTANTTaYaBunALAL
i faidu Madeuldsunsunuulasiaine laseasas
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

W boo NAAEATLULATY o
SCPY 211
nsiedeuiiLuusiueiin nsduiies nsundendnuuy
MUY Ussgaudnans nguasia-aes msdeuadlaas
nMaedeuivesinquianis uwesBiuedidey unu
Siweddendn namanslunseudedeiifinruns ngud
duiimsn LAY wAaAFAYRINIULUIHY NamanTaN
sosdtuuuza

o (n-0-o)
Classical Mechanics |

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.

e boo NAAEATHUVATU o & (en-0-b)
SCPY 211
Jaumand ngnisindeuiivesiafi ey
Tunsndeyn wdu maedeuiinuuuninta aunis
ansesd damussdausnansvesinganstu namanslu
nseUsaBeTIiAIITY MslAReuTiLUULYRYIAqUd

W39 N uiduimsn iy

Classical Mechanics |

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

WE e WlWAN NN ©
SCPY 231 Electromagnetism |
audlniatin dndlviuazndsanu nennuay
Wnsuendauds awulihlugans  ledidnnsnids
dunartymaveu aunuwindnadn deuluveuin
wihudnade auwwiudnlugans nswdeanh
wihudnlih aunisuundinad pauwsimanlviiiily
gayuinia Ivanbsiedu

o (en-o-o)

W bme  wiANIWAN o o (en-o-)
SCPY 231
aunlniatin Andluinaznaanuluda 3neaw
wagdsnsuenduls awuliilugans ladidnnsnids
dunardymavey awuwivanadn Rewlvveuin
wiwdnads auuudmanlugans mswideanh

wadNWAN aunisuundaa

Electromagnetism |

ob&
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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 a¢e Wandyalu a (n-0-p) | MHWe bee WENdyalua o (n-0-b)
SCPY 251 Modern Physics SCPY 251 Modern Physics
nuiduinsamiiiey vinnyvesmiunazoynn nuiduinsamiiiey vinnyvesmiularoynn
1A5985902MBN NAANANTAIBUGAY VOB AIBUAUYDI 1A5985902M BN NAANARTAIBUGAY VUi AIBUAUYD
ozmenllalasiau exneufiiinanedidnmseu luana ozmanllalasiau ezmeuiiiivanedidnnsou luana dnd
naenansata Nandveswends Nanddundesuay 10980 Hdndiundesuazeyniayagu
BYNIAYATIY 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  UJURNSHENIUNEN 0 o (0-m-0) | MNd ke UJURNTHENdUUNEN 0 o (0-m-0)

SCPY 291 Intermediate Physics Laboratory | SCPY 291 Intermediate Physics Laboratory |
AsneassneIfukwantiii Bidnnseting vierumans | n1sveasaiediu narans vedlva Adu Ausau
AIUANERT LATNAFAASHUURUU ATAAAARDUINA il Bdnnselind wasviAuransilaedy

$199) NSAUIANAAIALAR L ?i’]LﬁmLuummgm 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-mre) | WK bl UfURNISHENdIUNA1N e o (0-m-e)
SCPY 292 Intermediate Physics Laboratory I SCPY 292 Intermediate Physics Laboratory I
nsnaaeaieafudidnusednd Vimumans Manduuuatu| nMsvaaeafeai ﬁmmam%%uqa AUl
wagANdealny Wandevnou wag Tuedesiand

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

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

anuzganInuazieulnsy adfluadediul noufeewey | anuzaniauazeulnsy abfluadudul ngujoswes
\Uae 9090lUaBLUUTNEiAIanT1A B9IWRNUABWUY | LUAD DBdwRlUaRLUUTIATAN1A D0ITRLLUABIUY

o L

URelA 00990 UABLUUUYNANYNANA adATaAtURAY | Ulald 99990uluaskuulAuinnIn anmgeniausii
FaAluNsAUNEILLY ggauaRuadlud Aegauaf | Makdunsanuvuiwiy auunsvesianduaiuyes
VDU sruuvaeeuA Megauaivedlua MugauARves

IR

eobb
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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 N15AU AAY WATNAUAIEAS @ (e-o-b)
SCPY 351 Vibrations Waves and Optics SCPY 351 Vibrations Waves and Optics

mié"mmwi'mﬁ‘] Adwedouil aunisedulunanedin
mMnsesiuuyiFes aduwimdn-lnih autRvesedy
Twanlsidu

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

waves, polarization.

mMsduuuueduedin nsduiies MSUNINTALUUAIUA
AAUANYINY AAUAINET aunseauluvanedi
mMnsesiuuySes aduutivnlidih msunsnaen
msideauy Inanlsiwdu Faumansuuulidudady
nsUszendldsuasly 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

WMNE nte AUNUT © o (e-o0-)
SCPY 391
JnAnwazdoausseneisedluanvidndnavaulawasla

Tonalyigilednanutaym

Seminar |

Each student is required to give a seminar on a

physics topic of his/her interest.

MNE e AUNUT @ o (e-o-l)
SCPY 391
mathiausuazeiuseluhtefidndlaadly Wuiinns
FuATIENEIMBING LarMIsdurasiiunet

gnABVINT AL

Seminar |

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

and proper referencing

W acla FUNUN I o (o-0-k)
SCPY 392 Seminar Il
TnAnuezdesusseneeduauidndfinuaulowavda
Tonalvigilsdnanutaym

Each student is required to give a seminar on a

physics topic of his/her interest.

WNE actlo AUNU 1o o (e-o-1)
SCPY 392 Seminar I
msvnauesazeiumeluideiimduduiiaulalunisi
Wednuiland whufinsdeudilassnuisewaznisl
ﬁmaamamu@ﬁlu

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
SCPY 491
nAnwnazdesussensdedduaanil@ndfiiunietu
1ASINITINGIAERTVDIAULDY LATEITINULARS

swanBunveniosiug deornsdliuiavounyin

o (e-o-v)
Seminar I

MNE o FUNUT o
SCPY 491
mahaveuazeiumeluimtefdndiiieaiulasanud
TnAnwidaihite Wuiinmsdeudilasenidowas
nMsoonLUUMAeTUFTRmuaTssUTIAIMANNIg

o (e-o-l)
Seminar lll

o)




syavUSeygr M »3 O In O wen
UAB.o UANFATINGERTUMSRN §11IHENS

AEINGANERS
AAITNENS

NANGATLAN W.A. od&d

nangnsuiulse WA, beve

Each student is required to give a seminar on a
physics topic related to that of his/her science or
research project and to prepare a good report for

the particular topic.

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

WHE <l JUNU & o (0-0-)
SCPY 492  Seminar IV
tihfnwnaesesussengdedlumuildandiifniosiu
1ATINFINBIMANTVDIRIULDY LAZEITIBIIULER
swanBeavoadestiug deorasdisuinteune i
Each student is required to give a seminar on a
physics topic related to that of his/her science or
research project and to prepare a good report for

the particular topic.

WM Cle FUNW & o (0-0-&)
SCPY 492 Seminar IV
msthiaueuazedumeluidefidndfifsniesiu
TrssufiinAnwmdswiide Wuiinfiesziua
Arnudeyast1stednd uaznsuiiaueranuiuansds
audilatignies

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

(@ veuFuwdsumsIan1sReunsEeU 18V NANITTIRUTRINHRMIANENT Aell

[

VANGATLAN W.A. n@&E

nangnsuiul§e WA, béve

WNd boo  ARAMANTEMIUINTENG 0 o (o) | WHa bog  uARARATUgNdmMTUENTENE o (n-0-o)
SCPY 201  Mathematics for Physicists | SCPY 205  Advanced Calculus for Physicists
Wid boo  WyAtlaTududmTUINTENE o (v-o-)
- o o o e e SCPY 206  Linear Algebra for Physicists
WNE bolw  AUAFAIAASANNSUUNTENT o o0 (on-0-) 2 mmo  w o am e
) . N bos  ANUUIALLUURALANRANTUUNWENE
SCPY 202 Mathematics for Physicists |l
© (o-o-&)
SCPY 208  Probability and Statistics for Physicists
Wd boa  ANAANANTEMSUTNTENG o o0 (n-0-0) | MNE bow  AuNITTIRYRUSAMTUTNWENS
SCPY 203  Mathematics for Physicists |l an (en-0-o)
SCPY 209  Differential Equations for Physicists
WA moe  NITAATIZATIAIAY o (m-0-0) | Mid moo  WANALTIA I @ o (en-0-o)
SCPY 301 Numerical Analysis SCPY 300  Computational Physics |
WA moe  NAndezmeuuazluana o (-o0-p)
SCPY 321  Atomic and Molecular Physics WHld moey WaAndezmouuasiindes o (en-0-o)
WE el WANdTAReSLaYOUNIA o (m-o-p) | SCPY 327  Atomic and Nuclear Physics
SCPY 322 Nuclear and Particle Physics
Wd aene  Biannselinduazufjifnsdidnnselind | wivld mae Blénnsetind o © (b-0-)
o (o-e-&) | SCPY 334 Electronics |
SCPY 331  Electronics and Electronics Laboratory
Wld ewe  NANFEDUUT o (n-o-o) v & a
) ) J5utduseNvuanIzlaan
SCPY 371  Solid State Physics

obw
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(@) VBANTIHIVURNWILVIAUYDMANFATUIYIAINIIVINTUUUNTFIS W 1t

@

Us1873U1

LRNILADNVINANGATUTUNINTNIIVING MU & T183U

WHd eolo  ANRANERSAMSULNTENS &

o (en-o-)

valWasgdvilual nguivianizisfura mangasuiyyininiedsinsuuunggisiu

o (en-0-o)

SCPY 302 Mathematics for Physicists IV
(o)
duseivianizifonvamangnsusya1asn1eivinis 31U o 183
WMWE mo  MFIATIZHINUIUT GO UdMSULNAANE
SCPY 304 Complex Analysis for Physicists
JUAUNIU W bo& WNE bos WA bos MW boe!

Prerequisites

SCPY 205, SCPY 206, SCPY 208, SCPY 209

NFIATIRNIIUBTUIUEIY Hendudunudadeusgisie Mndunatea Hnduinmeikazouns

waasiiun nauivedlatiLarnguiidy nsuseiluAvesduiiniadniavey Aman n1sUszlluAveBuiinga

o

PNAYBUMILTTNTAALENAIYT NTTINBUNTHU NTAAILUU MTAMUUTINTY-ATalaila msuasiuudiug

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

(@)  YaU3UAIBBUIYTIEIYT 518V NANITUIAUVBINANGATUIYYINTNNIVINITUUY
Aagiou Museivnanizdonvaamangnsu3ya1asmeizinis 31U e 518387

NANGATLAN W.A. ngeE

nangnsuuU WA, beve

WNE ol NAFEATUUUATU
SCPY 312  Classical Mechanics I
NAAARSHUUAINTBIUAZUUULBTARAY {]zwﬁmqaaﬁu
ngefuniiea namansvasinginie  uwesveInIy
\doy aunsoosians Ladiosninweansvsuuuulail
V93N MIvyuABsgNYNaNNInT MsduluuTnuaUnF

o (en-0-)

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

WHa melo NAANEASHUUATU o o (-0-o)
SCPY 312 Classical Mechanics |I

aNMUETeY NaNveWaIULUT uAaRdaveINITULUTHY
NAMENILUUAINTOILAZ NAMANTLUULENARY AN
ﬂ’?ﬂﬂ’JUF‘jLLaSEULLUUﬂWiélUQJWﬁg’m ANIYULLAE NI
n32139 saumaniueanmsiadeuiivesinguiings
warnanfvesingnds uwesvesnundes auns
?JﬂEJLﬁ?J% ﬂ?ﬁﬁﬁﬂﬂ’lﬂﬂ@ﬂgﬂ‘d?ﬂﬁﬂﬂﬂ@ﬁ LADETNINYDY
nsvyusuulaiiivesn

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

ob
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WG mlon  NAAIFATADUAYN o
SCPY 323 Quantum Mechanics Il
ngufinisTumuiilsiiutunm Ysngnsalfuu s
wUsiu mgufinmssunuiituduna Sussisenves
oznonfufad mavinlidumeuduiiaos nguins
52439 Nouiieamning suiindanuiivedlnetduuu

o (en-0-o)

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.

WNE mloen  NAANEATAIDUAY o
SCPY 323 Quantum Mechanics II
ygufinssumuiilituiunm Usngnsalfuau s
AUUAI-A-U nqunsvsiuuazmaLdun1slauuAuga
sruuiifaestundanu nquinssumuiitutuim
JuUAINIE1VeIRENaNiUTIE Ngufn1InTeLds

o (en-0-o)

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 aalo  waiANIARN © & (en-0-o)
SCPY 332  Electromagnetism I

LONANBAITDINTU WASNO B UNVDINTY AUNITHUNGLIAE
Tuaans Feulvvouiun ngns ewdny dndanans uaz
#ndanees n1suUanng Anduiuagdndinimt adu
wiwidnlniluaans nsavieunaznisdsuisesse
sevieiuinlnBidnynuasiufath NSANGULAY
nsnszany viethaau nsusiedu adulugunsalih
Fuana nmsusssdveslalnalwiluazlalnauwliman
VU AU MILAY ANduuunneas < I8 warans
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 WWEN IR © o (en-0-5)
SCPY 332 Electromagnetism Il

AUNITHUNGLIAE LONANYAITDINTULAL VU UNTDINTU
Feulwveun seslsnedaileitu nesifwanmes
WUGOIANLALTBILUNGLIaE Anduuuanaisiazing
WUUIAMBS AndnualasAngnavt nsuvadng
aduuimdnlviluaans anudnia msasieunasnns
dssiudisessio aneds viethadu nsusfed nquiduis
ALAY Anduuunnees < IR wamansluigs
duimsnn

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 NANILTIAUVRIMANEATUSYYINTNIIYINTT

WUUNAFASIY Aeil

VANGATLAN W.A. ndeE

nangnsuul§e WA, beve

Wid mole  ARAFERSAMSUNNTENS € @ (m-o-D) | WNd moe  MTIATIERIIUT W Ud MU ENE
SCPY 302  Mathematics for Physicists IV o (n-0-)
SCPY 304  Complex Analysis for Physicists
- Wusedn
WHE @xo  NISHNIIY o (o-ar@)
SCPY 490  Training

®6no
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(@) vofRTIBAITNRWIEONVDWIFDMENGAT S b T8

Wd bdle  Ieansviosiu © (0-©-m)

SCPY 252 Local Science

WG o ANNFANAATAINTUAIDUALATAUINA on (en-0-o)

SCPY 341 Mathematical Foundation for Quantum Information

WHE e NIEITIINNETUNENS o - Nauuazn1sUsEENd an (en-0-0)

SCPY 384  Geophysical Prospecting | - Theory and Applications

WNE oo NANALTIAIUINY on (en-0-0)

SCPY 401  Computational Physics

WNd oo ANSIFNARTHANG o (n-0-p)

SCPY 461  Astrophysics
WA <o MIETIINBEIANENE b - Mafvuazwlarnumnedeya e (m-oo)
SCPY 481  Geophysical Prospecting Il - Data Acquisition and Interpretation

(o) valWanedulvg nguivianisifionvasivaamangns MUY ne 18391

Wd moe NandosmauTmaass o (e-0-)
SCPY 328 Experimental Method in Atomic Physics
AUIAUNDU  WINE mloel
Prerequisites ~ SCPY 327
Fmsveassiviuatsluiidndvesesnon msudidulasldwanawes msmusdunuulua-lowalad wnilnn
svmauLUUAne gunsalifuinlesu wnsuvsnaesauuuldozaen ssuulnsanamansluiidanaoudy
Modern experimental methods in atomic physics, Laser cooling, Bose-Einstein condensation,

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

WNd e Biannsetind o (o-a-&)
SCPY 335 Electronics |l
WIRUNDY N evene
Prerequisites ~ SCPY 334

FIATUANYANTA FYIUBUNN/ADMNNUUUATADA Fyey1uBUNY/BNINVHUUBUIEN EINTULUULLNSN
NIUEAINARILAY 7 du (1-4 aN) NTULEAINATONANINAT NTASIUFBIEDNATINS DUMDTTNLUUBLIUN
SumasswiluumMuLIeS (N5a3IuIRNIFUIET) msmummﬁﬂﬁmama% NSAUANATIBIWES N15AIUAN
wuuiiledl msmuauuameswuuiBiesly gunsaluuuleaumdda gunsaliuue1sia (Seanumasn)
gunsaluuuieaiile aunsalulasdygonedd (ewaeniduddnea) gunsaluUasdyaafiend Ineailu
awaen) gunsalluuiuneda gunsalmiieanuduuudauansey

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

@G
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SCPY 336 Physical Quantities Measurement using Modern Sensors
IdeAuney A ede NE odw
Prerequisites  SCPY 157 SCPY 158

wdnn1smeidndueiniug nmstasvesne Maindnsust msTadnsss nMsintisiar maindnsus
B mstanszuanazanusadnglnih msinaunauuimin msfagamadl mstaruiides myiamnudy
Fee myindhsuiaudes msfannudiuas msviuusmssiudazasiissmsdlanisin 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 WA o&s

Prerequisites ~ SCPY 157 SCPY 158

wannsiiugruvesidndluiite namans audfivesaans adu suviwarans liwiudn Aandealvl
waz UJURNsHANS nmsinvesddeuasnguitieatesiuanudilaneaiandouluid@nd nsldnuide
Tumsiemanudlafieaianfowesisey anudilanaaaedeuluidndluiidenien

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

Wnld b Wandg3ee a (-0-b)
SCPY 364 Solar Physics
deRuney  WNe eEw
Prerequisites ~ SCPY 158

authidesiuremsedind leaflosuaz ipinsvewmseniing Tastuailes alsu wgader  auaer
galoaliles nillnszuuaiey Meluvesniseniing

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

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

wWa e Mguiduinsatwiialy o (n-0-b)
SCPY 365 General Relativity

TNy A o&e NE o0&

Prerequisites  SCPY 157 SCPY 158

wulllvtad wuwes wadn vudwu sspemsiiduiigauuiuiy analds Tauadeudily enaliuda
fonsideniaeinia aunmsawuveslevalad arultudadudu adunnaliuess desidmdedasu ns
Sanmvaanamemultiugas Mnevdumsyensadas nsnaseuLURLAY Mneumely WU N3
WA MIBITNTNAINEYT INTIININLAN

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

N
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SCPY 366 Galactic Astronomy
WdeRuney Wil oéw
Prerequisites  SCPY 158
answvesnadaflilunsdunanmsainemsmant nszuaunsuifed myinszeznsvoanming
Fannmsvesnngnduiameg msfunuLazdiavesnuand muandnmsthailen nunuandviesiu nuan
F3Uinden muandzasd nuandiusiud maAnuaziiauinisvesnuand uazaadelutiegtuiiedos
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

WA me&  N19E12INNNSIUNRNAA8TSAUNANY o (e-0-b)
SCPY 385 Geophysical Prospecting - Potential Field Methods

WNTIRUADU N ode NG o0&

Prerequisites ~ SCPY 157 SCPY 158

audRneia@ndvesiiu A8dsramsauulii Admamsauuwivian 35d151ameauiuliuans

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

Wd oo WANABAMIN © o (n-0-b)
SCPY 400 Computational Physics I
deAuneu  mmlE moo
Prerequisites ~ SCPY 300

Tiugadmiuufsruvaunsdadu omandnuasenty msvssnuelutsuaruentas M1
wneige msiiadeya msuUawesBiosuuulideies msuszendldluilamiland

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
IdeAunay WA bo
Prerequisites ~ SCPY 204

winvasdyay s nsindreeadygin n1snsesdanns Makvasliies n1sulauuuwen nsuUad wuy
VN lessiedszannidiey U3giduasnisuladand n1snsesnim n1sUsulsmmunInesgunIn nmsuuEIu
20 Msangidounin NMsulamiaaviatia Mstusann ATIAATIZININ

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

WA Com  MSWHUIUSUATULUUIUIY o (e-0-b)
SCPY403 Parallel Programming
IRUNeU  WNE o
Prerequisites ~ SCPY 204

anUnenssuraufinmesiuvruny nsWeulusunsuwuuvuuiae uile Tewmudui Jgdie uas Tamu
Yuoa FanINUTIRNAVUUUVUIU

@enen
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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  IBWIRINAVENTUANNITTIRYNUS a (er-0-5)
SCPY 404 Numerical Methods for Differential Equations

ITIRUNU  WNE bow

Prerequisites ~ SCPY 209

IBnam1931n Bau1TNINA IFUSUINTINA IDTIAUNATY NISASINTA NTIATIERANUED S

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

method; grid generation; stability analysis

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

JUsAunau mwd moo

Prerequisites  SCPY 300

aun1sAuANNamansvedlva anvusanzTesaNNBeyiusies TBn1Inwamansuatluaide
AU NSRBI s asuUlintiawazuunin nsitassnisivavuududnlilawazdusnles n1s31aeens
Trakuvaifunswazuuduliu

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  MITUEAINYRITIYANNINAENS a (n-0-b)
SCPY 406 Scientific Visualization

IdeAunay NE boe

Prerequisites ~ SCPY 204

Nuguvesnauiinnesnsfind nsueaiiuvesuywd Y39Ra nsaiaiaauedulvl 3insadenmdeya
WIUsHns BBn1sasenmmsiva 35nsadenindieaynie

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

volume rendering techniques; flow visualization techniques; particle rendering methods

Wd <om  Mufiiounduuaznisuszand a (-0-b)
SCPY 407 Inverse Theory and Applications
Ideduney  mNE boe
Prerequisites ~ SCPY 204
uminieatudgmbeundu  fedelamdaundu nMsuenAleng Iy Jsenalaedy Bidenen
wimedisnanlsiedu BasmAmangian Byniu Jamdounduuuulidadu msdounduuvuiudigen
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

en&
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SCPY 410 Advanced Fluid Mechanics
AUAUNDU N me
Prerequisites  SCPY 313
gunafin fiugiunisinavesativa ngousny mslvaviuiu mslvaresding mslieseiidedd adu
auldiaties mslwawuudusald nswedeulmnuududu
Hydrostatics; fluid flow basics, conservation laws, vorticity, potential flow; dimensional analysis;

waves; instability; compressible flow; turbulence

WHE ot STUULUGOU o (en-0-o)
SCPY 419 Complex Systems
Idedunay  mNE moo
Prerequisites ~ SCPY 300

donuawsegnsesszuuiudou  uAeiuguilflumsusseessuuiudeu  Ussavuaziegnaves
wagateslauwn Mivszanalagldauuinais nguimslvaduniu nguini Ussinnvesssuuiesedny
ANINNUNIUYDITEUULASOUNY  TEUUNINUUTEUUIATENY ARLTAveINdnadIn nouiiny seuuATety
wuuLduUszay Aufndanaifin ssuuusumligadou

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  UygrUszhvgdnsuiinidnd o (en-0-b)
SCPY 435 Artificial Intelligence for Physicists
Ideduney  mNE moo
Prerequisites  SCPY 300

grusnveslygusehivg Useiiveslayqiusshivg mansuasfadvaslynyiuseivg muwnulayan
nsEUIUNSLAT fMunumsunadym msdummant nsAumeing Jyvinisussiivszusy esiaug
uazivama funuassny mssngdusuiivils mseyuulunssneduduiinis funussdanug ssdauiuas
wisaitliutuou AnuliviueuluBaUiina wenanuniasdu weseamhandununa nszuums
Seu3 MITEUIINAIBE1 WUUTIABINTTISEUITEER N1TTEUTUUULETULSE NTEUIUNISTUT Nsasienn
nsUsERIaNan I M3and1ing Nsadeingndufuluausia nsldnwiddu Inensvueud nalnyueud ns
Sudvaajusud mMsnauHuNsIAdeud uunsiedeulmiiliniveu msiedeulm FuneviBidsiugnssy
adunsAnidion ddnliunsandy Arliunisnaneiug mamaa%umau%ﬁ%ﬁuqmw lassieysgam
Wien lassasrdassinedszam mssudyaunse nmsiudyaiadoundu mateuiuuudn

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

ene
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SCPY 440 Mathematical Foundation for Quantum Theory
deRuney  wd bo& E koo WA bos WNE boe

Prerequisites

Auazdu UigRgaidsn annzvessyuvuazkanaiin Adaunald anniee nsdnuduns nged

SCPY 205, SCPY 206, SCPY 208, SCPY 209

aUAnsa NMSITAILNINIAN To9ERENT N1FIA STUUUSENDU SEUUWA dN1IEinu N15U1MN

Probability, Hilbert spaces, states and effects, observables, duality, operations, spectral theory,

time evolutions, channels, measurements, composite systems, open systems, entanglement,

decoherence, transport

WMNE €&
SCPY 453
AUsAunau

Prerequisites

Faandiasfiu o (e-0-b)
Introduction to Biophysics

NE o&e) IWNA ods

SCPY 157 SCPY 158

Ui’]ﬂ{]ﬂ’]imL‘Uﬂ‘U’JWﬁﬂﬁ dunanalas aumamﬂulfuaa NAAENSANATOINITUAAILBNUDIEU  NaFEnS
Faunalewu nszvaunsvudsiueagd 5~‘U’1®?‘V]‘EJ’]LU€WM mimaaammwumayLﬂuauaummﬁamamu

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

MWMNd eoey
SCPY 467
FUsAunau

Prerequisites

aeansuazidndansiddans o (-0-b)
Astronomy and Astrophysics

WNE o&e) WA ods

SCPY 157 SCPY 158

SPUUATIATIEY TAnddier Fanduawnnignd Nuand lonawine

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

MWMNd o
SCPY 468
ATaAuUnau

Prerequisites

W oAnETINANIANENS o (on-0-o)
Selected Topics in Astronomy

NG o&e) N o0&z

SCPY 157 SCPY 158

teideniaulalutagtuluanvameiineitesiuamamans

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

WMNE <o
SCPY 469
FUsAunau

Prerequisites

wdefndssmeiandasaans o (e-0-b)
Selected Topics in Astrophysics

NG o&e) IWNA o0&z

SCPY 157 SCPY 158

todenaulalutagtuluaviansifetesividndansmans

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

enD



syavUSeygr M »3 O In O wen AMZANEIAENT
UAR.lo MANgNTIMEAansUndin a1wiviEnd MATHEAN
WE o NFANTIINSIUNENdA87SAaUlwIEz DU o (e-0-b)
SCPY 480 Geophysical Prospecting - Seismic Methods
JUAUNIY  Wd ede WA o&s

Prerequisites  SCPY 157 SCPY 158

ngefanmdavgu paulmaziiiow naiudeyandulmaziten msuszunanadeyanaulmaziiiou
nsmlassasavedansiendulmasiiiou

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

WMNE &= Ineueiufulunlssdu o (e-0-b)
SCPY 488 Introduction to Seismology
AURUNeN WA ¢ WNE ode

Prerequisites ~ SCPY 157 SCPY 158
paulnaziauanuiuiuln  Iassasrdanuazadulmasiiieu
wiuAulvdada  nslieseideyauduiuluidewiu  nsmdumie

msindouiivesndulmasiitewinen
W UazAUINT IR UAUl
unasillaunufuln nalnmsfaunuAuln Tuwudugesiaznsuenlumuiuees MsUTuuiuazns
Wieunimsgiu vwesiuduln dgdnsuruduln Amnssuwiuiuln nnsasenudsmeanurunulin
dyaauvanusuruaulm nsaensaluiuAulmsasnisnensalukuAuln Inewiuiulnigdasiaiiaes
Uszidlny

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

()  YaUTUABSUNYIIEIYT TIBIVRNLLTINVRIVNEDMENEGAT I1UIY « 51831

VNANGATLAN W.A. ngeE

nangnsuiule WA, eeve

MG mom  NQEANFY a (er-0-o)
SCPY 303 Group Theory

Fanarivesngu denuiug nauluedn ndudes lwas
VOB UNVRIAINTOY ANUFITUSANYS AA1EANYR
AINARIEA NITENAFUFIY NNITANTUFIY NGUVBIHA
Ao mqwﬁﬁumu Funu Aasneulsld pseeusninesd
UV]GN‘UEN‘U’Ji VIQUQE]@IV]I?]U@@@ ﬂamal,l,aywmmmwua
‘U‘L!LLUu‘Ll’] ﬂamaﬂmimu ﬂaQJG]E]L‘UEN ANUVDY
RuAdlawuUd N1sUsEEnANIANd

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-)
SCPY 303 Group Theory

denuitugm naulendn ndudos wmsi nguiuntes
a1nses ANUANTUSaNYA AnaaNya Aaadign A1y
mmaammu ﬂ']’Juﬁllﬁ‘N%’]u ﬂamamaﬂm WQMJ;]C‘WLLVIN
@3LLV]UVI6®V]E]U13J1@] AT ANLSNLADS UVIGN“U@QGU'J?LLau
nouieelvlniiadi nguvesnisvsu nguseios n1s
Ussgnan1aiand

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

o]




syavUSeygr M »3 O In O wen

UAR.lo MANgNTIMEAansUndin a1wiviEnd

s

AEINYIANERNS

s

APV INENE

NANGATLAN W.A. od&d

nangnsuiulse WA, beve

MHd mom  NaFERSVRLLYA
SCPY 313  Fluid Mechanics
auvRvatlna MTIATILATER AU naTn
aineransvadiva aun1svesweslraaia ussaEinuu
fufuaznisaeesn saumanivesiua Ussinnuesnis
I 1@ uNSTUE duN1SVOUEUNTEUE AILNULUUBRELADS
uaziUUAINTa ayiusivsnvasiuUsluvaslianatn
nseyinEing aunsvesmwseios n1seying
Ty AUN15U09008La03 ANNITVBILUTYAT
mmﬁéuﬁuwmu ANIY NTEUEIULUUDETE AU
nadeu mslrauuudng dndainansy aunsainane
AsPeuTTUYeINSia Tendunseud nsins1eusuns
muay aunshusuiudady  vesluefifinrumia
voslainlndou usmile aun1smspdeuiivesvediva
aunswies-dland Heulvreuwn auniswaranives
voslnafigusalaile

Fluids properties, dimensional analysis, dynamical

o (en-0-)

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 NafIdnsvsINa
SCPY 313  Fluid Mechanics
autfvedlva vedlvaatin aun1sveuusyad Iaueans
voelra NMIUTIBIUNSIALUUDDYLADIUAYLUUAINTBY
AuNSEUNTTLE NMTIATIERTTIINSATUAN N3
auintng aunsanuseios aunsluusindady
NTATIEYEsRYITLS n1singUvevedlya Auu
nsivauuulidniln aun1svesessians Nandunseua
Tnudeananusi mslranuulnmudealussuiu ns
Fouriuraenisivia msluawuunin aunisuies-aland
wagkawaguaLuudmsunsirawuududalile
MTIATILATER AuEiiouvesnisiva

o (en-0-o)

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

W ol TiAUANERSTUGA a (n-0-b)
SCPY 342 Advanced Optics

ﬂﬁﬁLgﬁl’JLUU ﬂ’ﬁLgﬁl’]L‘UULLUULWﬂLua LLU’Jaﬂﬁugﬂu%ﬂﬂ
Wirueansyites audRoniusvedas nMsurvasasly
snansuoulolanseln virurnansluldadu
Diffraction, Fresnel diffraction, basic concepts of
Fourier optics, optical coherence, propagation of
lisht in anisotropic media, nonlinear optics.

WA el TiAUAEATIUG
SCPY 342 Advanced Optics
MSAIMULLUUIISALLE NSARIADIUY FTM5Iun3nd
dusulnanlswdu Wmanlsiwdulusinansweulolonseln
Viruenansiises viaumanslidaduy audiniuaves
Yan audAnIaveanian vquiivesiidumanydy
Vierurnansmousiudosty vhdednassluvinurnans
el

Fresnel diffraction, diffraction grating; matrix method

o (en-0-o)

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

@M
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nangnsuul w.A. beve

WM e NITUTTENALALYDS o (a-0-b)
SCPY 343 Laser Applications
winfiuguvetaires viavenawes dnvazdumzvey
auaaes nsUssendlunasimewaylingrmans
nsUszgnAlumMeaaaIngsd MIUssendnanIsnng
M3UTTENANIINITVING NMsdarukaznsiuteyald
ua MsUszgnalufudue

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 o MTUTZENALALYDS o (ar-0-b)
SCPY 343 Laser Applications
ANIIUAENNITINNUVDAALLDS  BUATAIEIVDIEINTU
fnans Insauasduiios nszuaunsnsedu Snvasiane
YDIAWANAGDT NANNITVINUVRLALEDSTLAR
Wrueanslidadud msuames selansiil n1sussend
THlunuinenmans msussgndldlunsdoans ns
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

WHE ace  Walulagidulodiues o (en-0-b)
SCPY 344  Fiber Optics Technology

Wandvasuas ngufveadulotiuas wdulodnamila
3 unaatiinuazA3omTIINIua gunInl
llovhuas gunsaifufidulethuas nisdeans
wWuloduas Tasenod@ulodineas Msiauagisnnig
i3nsilowdauas

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 aee alulagidulediugs an (en-0-b)
SCPY 344  Fiber Optics Technology
nuivesioaduduas nguivoadulediuas
duletuasiinfirivuaznsuszenald dulodnasile
nanladfind unasinlnuagiingiaviuas gunsal
dlovhuas gunsaiiufidulethuas msdeans
dulethuas Tassneduleshuas indesfiodauasdmiu
sruuduleduas duleduaddidadu Mdednass
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

ild eze  iAuAEnSTernauiledy m (a-o-b)
SCPY 441 Introduction to Quantum Optics
Aoulniwturesaun anugladoisuy nsvandase
wazaadunsuHEveseney aduladelsuniiuy
AIBUAL NTTANUENALEALaYIUNasSTSollmes n1slu
ganuuIgNA anurdudadiednuau nslidungudiu
voalineu N1suUasanasnuudsnsiimessiaiiaies
RS HTONMBTUUUTD--LUUAR NTNARDY
nafmansmouANlaglEviAuAIEnS NIAUAIILUY
meusi Taeisuduuumilnh mviuuauuugUes
anfiueavedlineu ANURINY

Wl eo TiAumManBntauiulody o (m-o-b)
SCPY 441 Introduction to Quantum Optics
moulnwturesaun anugladosuy nmsvandase
wazgadunswHEveserneu Meduladelsuiuuy
AIBUFN NITAINUINAILAILATUINTUNTNEDA N1STUDA
WUUANNA anugdudateinuiy welansinlnmeu
ainvedlinou nsulasanaduudamisidinesviaiin
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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, guantum 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
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SCPY 442 Experiments in Quantum Optics
Tnlmeuuazuvidsiuialnineu VirugUnsnidow waiwes
\A309ve18 Fin1smsanialinen FryeuIsuNIUNIG
AIBUAN Nsnaassdudawas Madssyndlduasiuudu
8n nMsnaassnsilgnyianeilsaieudy nsvaaey
fuguesmnamansmeudu mslilwpoududstivg ns
\Fonnendsuaynstunsiianseudiy Tlneudeiuuus
a1nth nMInTaeuaMantRrnzvasiidndlinein
nsnsEeTTaduTsaauil Maiedeudiaidinieusi
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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
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SCPY 442 Experiments in Quantum Optics
Tnlmeuuazuviastuiialnineu VirugUnsnidow wiwes
\A309ven8 F5nsmsaaTalimeu FyeyIusuNIUNIg
AIBUAN Nsnaaasdudawas Madssyndlduasiuudu
8n nMsnaassnslignyaneidereudi nsveaey
fuguesnamansmeudu mslilipoududstivd ns
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nsnsEnesadudsaauil Maiedeudieidinieusi
NIANUINTIAIDUAY
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
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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 WandvasaasnIuutugIngul WNE e WENHUDIREITAIVLUUTINGB])
o (e-o-bo) e (en-0-o)
SCPY 475 Theoretical Condensed Matters SCPY 475 Theoretical Condensed Matters

Physics
Vo UesENIuarens-ond wuudnaomaa-usi
HINFUNTUVRIAUNITUTOAUIDS MQBNITITUNIU
wunmvdlvleuan funupevidusazeynafois
wasului adfBemeudy Medidnasou Tnueu
Inansouulasnandu oy
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
FEUUVAIEDUNIA mseneulndafuiiaes nsuszann
WUUBMI-NoNA FIATUATU LHUNINTBINETLLULAY
fuwnudviuul lavgund wuudassinedidnaseu
dmsulave noufveamvainasil nguin1ssunIuves
Sunsiseluvesvannlesil Hriduladidnasn anwnns
i dnirBesanund Usingnsainnsthdsean ngwd
T3i0a aunsterihmdsnuuessiiben dnhden
WUUTH b Szuuiiianuiaiiiuegnanss wuusaesuuisa
msasulassuisithuazauiuwuusiony n1swaey
wlanvuweunesdu anuduwivdn aaumsaliieswes
WuszLaud vesralalu wuudiasslua-duusn uay
nsihBendigamgiigs 9ningAlunsAsumianuy
aeusi Minelelanstil aanslalaunsy
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, sap
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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SCPY 352  Econophysics
MﬁﬂmimmﬁLLazﬂgﬂuadﬁiimma amwamamwﬁaga
auysal 1uzluTENd 9a1An19NTRU NMSAUKUUEN
MSAEDUALULUTIIY NT2UIUNITVONET NSNTZAY
Audnazluves  Tudwuuuezivd nsnszateay
Wandunuuldiduluadduiuazivd aunsldidaduves
luadifudivaunisilasuvedluadding auniseyiusid
alowaaiin aunisvesuuan-lsadmiuausiuadlunis
amu adalniloukarsinvu endialnitlouvesuuan-lva
wazandalnideuraauosiu-n1siuy

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-Boltzmnann-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 LATHFANEASHENH o (a-0-b)
SCPY 352 Econophysics
VANNTANASTILAENUEITIINA na1AN1eNTaRu TN
Tuparpn1slu mansyaeauazilu MR UUE
N5ARBUALULUIIIY NIPUIUNITVOUET NITPUINNST
dlnuaain aunisouiusdElnuaamn A1THIT1AATT
ansans uuuiaeseswuan-Twadwiuausiuadlunig
awmu anflalnlleunazsavu luudiaeinisindula
vowusazaulunan MInszatefveseuAe
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
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NA91UITY (Researchers working in Thailand in bold type, 2015 impact factors in parentheses, asterisk

indicates corresponding author)
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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)

NBUNIIYINTTUENYULAY NMSiaueNaNUNUTY YL

@.

D. Ruffolo, Monte Carlo simulations of energetic particle transport in space, in Earth’s
atmosphere, and in a neutron monitor (Invited Talk, 20™ 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 (20" 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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B.A. Physics The University of Chicago, USA. Sl
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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 Q-Cu,V,07,” 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,Cu3SnFi,,” T. Ono, K. Matan, Y. Nambu, T. J. Sato, K. Katayama,
S. Hirata, H. Tanaka, J. Phys. Soc. Jpn. 83, 043701 (2014).

“Ghost modes and continuum scattering in the dimerized distorted kagome lattice
antiferromagnet Rb,CusSnFi,,” 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 KFes(OH)s(SO4), 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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Ph.D. Physics Virginia Polytechnic Institute and State University, USA. SYcdcdcd
M.Sc. Physics Virginia Polytechnic Institute and State University, USA. o&mne
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Non-equilibrium Systems

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):481-438.
&  Chadsuthi S, lamsirithawomn 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.

®o. 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.

ob. 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.

@m. 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.

ec. 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.
Innov Educ Teach Int 2013;50(1):72-84.

®¢&. Pimpunchat B, Wake GC*, Modchang C, Triampo W, Babylon AM. Mathematical model of
leptospirosis: Linearized solutions and stability analysis. Appl Math 2013;4(108B):77-84.

@o. Schreier S, Doungchawee G, Chadsuthi S, Triampo D, Triampo W¥*. Leptospirosis: current
situation and trends of specific laboratory tests. Expert Rev Clin Immunol 2013 Mar;9(3):263-
80. (Review)

oa. Sornbundit K¥, Modchang C, Triampo W, Triampo D, Nuttavut N*. A mechanism of raft
formation on both plasma membrane layers. Eur Phys J-Appl Phys 2013 Oct;64(1):11101.

ow. Sornbundit K, Modchang C¥, Nuttavut N*, Ngamsaad W, Triampo D, Triampo W. An Ising-like
model for monolayer-monolayer coupling in lipid bilayers. J Korean Phys Soc 2013;63(1):71-7.
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538iaANAd599 (Exploration Geophysics)
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Puwis Amatyakul, Songkhun Boonchaisuk, Tawat Rung-Arunwan, Chatchai Vachiratienchai,
Spencer H. Wood, Kriangsak Pirarai, Aranya Fuangswasdi, Weerachai Siripunvaraporn, 2016,
Exploring the shallow geothermal fluid reservoir of Fang geothermal system, Thailand via a
3-D Magnetotelluric survey, Geothermics, 64, 516 - 526.

Tawat Rung-Arunwan, Weerachai Siripunvaraporn, Utada Hisashi, 2016, On the
Berdichevsky average, Physics of the Earth and Planetary Interiors, 253, 1-4.

Sutthipong Noisagool, Songkhun Boonchaisuk, Patinya Pornsopin, Weerachai
Siripunvaraporn, 2016, The regional moment tensor of the 5 May 2014 Chiang Rai
earthquake (Mw=6.5) Northern Thailand, with its aftershocks and its implication to the stress
and the instability of the Phayao Fault Zone, Journal of Asian Earth Sciences, 127, 231 —
245.

Puwis Amatyakul, Tawat Rung-Arunwan, Weerachai Siripunvaraporn, 2015, A pilot
magnetotelluric survey for geothermal exploration in Mae Chan region, northern Thailand,
Geothermics, 55, 31 — 38.

Sutthipong Noisagool, Songkhun Boonchaisuk, Patinya Pornsopin, Weerachai
Siripunvaraporn, 2014, Thailand’s crustal properties from tele-seismic receiver function
studies, Tectonophysics, 632, 64-75.

Liejun Wang, Adrian P. Hitchman, Yasuo Ogawa, Weerachai Siripunvaraporn, 2014, A 3-D
conductivity model of the Australian continent using observatory and magnetometer array
data, Geophysical Journal International, 198, 1171-1186.

Songkhun Boonchaisuk, Weerachai Siripunvaraporn, and Yasuo Ogawa, 2013, Evidence for
middle Triassic to Miocene dual subduction zones beneath the Shan-Thai terrane, western
Thailand from magnetotelluric data, Gondwana Research, 23, 1607-1616.
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Chatchai Vachiratienchai and Weerachai Siripunvaraporn, 2013, An efficient inversion for
two-dimensional direct current resistivity surveys based on the hybrid finite difference-finite
element method, Physics of the Earth and Planetary Interiors, 215, 1-11.

Prasata K. Patro, Makoto Uyeshima and Weerachai Siripunvaraporn, 2013, Three-
dimensional inversion of magnetotelluric phase tensor data, Geophysical Journal
International, 192, 58-66.

Ananya Satitpittakul, Chatchai Vachiratienchai, and Weerachai Siripunvaraporn, 2013,
Factors influencing cavity detection in Karst terrain on two-dimensional (2-D) direct current
(DQ) resistivity survey: A case study from the western part of Thailand, Engineering Geology,
152, 162-171.
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Thin Film Coating and Technology, especially on Tin-doped Indium Oxide (ITO): deposition
and applications

Nuclear Physics and its applications
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Chaiwat W, Wongsagonsup R, Tangpanichyanon N, Jariyaporn T, Deeyai P, Suphantharika M,
Fuongfuchat A, Nisoa M, Dangtip S*. Argon plasma treatment of tapioca starch using a
semi-continuous downer reactor. Food Bioprocess Technol 2016;9(7):1125-34.

Dangtip S, Sirikharin R, Sanguanrut P, Thitamadee S, Sritunyalucksana K, Taengchaiyaphum
S¥, Mavichak R, Proespraiwong P, Flegel TW. AP4 method for two-tube nested PCR
detection of AHPND isolates of Vibrio parahaemolyticus. Aquacult Rep 2015;2:158-62.
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en.  Poochai C, Veerasai W*, Somsook E, Dangtip S. The influence of copper in dealloyed binary
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Fidock. Combinatorial Genetic Modeling of pfcrt-Mediated Drug Resistance Evolution in
Plasmodium falciparum. Molecular Biology and Evolution. Volume 33, Issue 6 (2016).
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Modeling Seasonal Influenza Transmission and Its Association with Climate Factors in

@co



syavUSeygr M »3 O In O wen
UAR.lo MANgNTIMEAansUndin a1wiviEnd

s

ANEINYIFERNS

4

AV IWENE

®O0.

®6.

Thailand Using Time-Series and ARIMAX Analyses. Computational and Mathematical
Methods in Medicine Volume 2015 (2015), Article ID 436495.

Kan Sornbundit, Charin Modchang, Wannapong Triampo, Darapond Triampo, Narin
Nuttavut, P. B. Sunil Kumar, Mohamed Laradji. Kinetics of domain registration in
multicomponent lipid bilayer membranes. Soft Matter. Volume 10, Issue 37 (2014).
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Chaotheing, Prapon Wilairat, Kirk W. Deitsch, Sumalee Kamchonwongpaisan, David A. Fidock,
Laura A. Kirkman, Yongyuth Yuthavong, Thanat Chookajorn. Origin of Robustness in
Generating Drug-Resistant Malaria Parasites. Molecular Biology and Evolution. Volume 31,
Issue 7 (2014).

Kanlaya Jongcherdchootrakul, Alden K. Henderson, Sopon lamsirithaworn, Charin
Modchang, Potjaman Siriarayapon. First Pandemic A (HIN1) pdm09 Outbreak in a Private
School, Bangkok, Thailand, June 2009. Journal of the Medical Association of Thailand. Vol.
97 Suppl. 2 (2014).

Kan Sornbundit, Charin Modchang, Wannapong Triampo, Darapond Triampo, Narin
Nuttavut. A mechanism of raft formation on both plasma membrane layers. The European
Physical Journal Applied Physics. Volume 64, Issue 1, (2013).

Kan Sornbundit, Charin Modchang, Narin Nuttavut, Waipot Neamsaad, Darapond Triampo,
Wannapong Triampo. An Ising-like model for monolayer-monolayer coupling in lipid
bilayers. Journal of the Korean Physical Society. Volume 63, Issue 1 (2013).
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Approximate solutions and parameter estimations of G-protein coupled receptor signal
transduction model. Far East Journal of Mathematical Sciences. Volume 73, Issue SPL.
(2013).
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Navavat Pipatsatra, Wannapong Triamppo, and Charin Modchang. Stochastic models of
emerging infectious disease transmission on adaptive random network. ANSCSE20 Kasetsart
University, 27-29 July 2016.

Chuthamas Warapathirunmas, Anuwat Wiratsudakul, Wannapong Triampo, and Charin
Modchang. A comparison of spatial and non-spatial individual-based models of disease
transmission. ANSCSE20 Kasetsart University, 27-29 July 2016.
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Charin Modchang. Intra-host dynamics of malaria parasites under drug treatment: A Monte
Carlo study. ANSCSE20 Kasetsart University, 27-29 July 2016.

Parinya Jhubhalitdh, Charin Modchang, Wannapong Triampo, Narin Nuttawut. Effects of
Adaptations on Scaling Parameter of Scale-Free Networks. ANSCSE19 Ubon Ratchathani
University, Ubon Ratchathani, Thailand June 17-19, 2015.

Naruemon Rueangkham, Charin Modchang and Wannapong Triampo. Time-Dependent
Diffusion Coefficient in Reaction-Diffusion Systems. ANSCSE18 Kasetsart University, Si Racha
Campus, Chonburi, Thailand March 17-19, 2014.

Artorn Nokkaew, Wannapong Triampo, Somkid Amornsamankul, Busayamas Pimpunchat,
Charin Modchang, Darapond Triampo. Ammonia Uptake by Unicellular Green Microalgae:
Mathematical Modeling and Parameter Optimization. International Conference in
Mathematics and Applications (2013).
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Chantarachindawong R, Osotchan T, Chindaudom P, Srikhirin T*. Hard coatings for CR-39
based on Al203-ZrO2 3-glycidoxypropyltrimethoxysilane (GPTMS) and tetraethoxysilane
(TEOS) nanocomposites. J Sol-Gel Sci Technol 2016;79(1):190-200.

Kanokwijitsilp T, Traiperm P, Osotchan T, Srikhirin T*. Development of abrasion resistance
SiO2 nanocomposite coating for teak wood. Prog Org Coat 2016 Apr;93:118-26.
Nawattanapaiboon K, Prombun P, Santanirand P, Vongsakulyanon A, Srikhirin T, Sutapun B,
Kiatpathomchai W*. Hemoculture and direct sputum detection of mecA-mediated
methicillin-resistant Staphylococcus aureus by loop-mediated isothermal amplification in
combination with a lateral-flow dipstick. J Clin Lab Anal 2016 Sep;30(5):760-7.
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.
Vongsakulyanon A, Pipatpanukul C, Kitpoka P, Kunakorn M, Srikhirin T*. Colorimetric
detection by gold nanoparticle DNA probes for miltenberger series (GP.Mur, GP.Hop, and
GP.Bun) identification. J Clin Lab Anal 2016 Nov;30(6):880-887.

Yodmongkol S, Thaweboon S, Thaweboon B, Puttharugsa C, Sutapun B, Amarit R,
Somboonkaew A, Srikhirin T*. Application of surface plasmon resonance biosensor for the
detection of Candida albicans. Jpn J Appl Phys 2016 Feb;55(2):5.
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Kamonwanon P, Yodmonsgkol S, Chantarachindawong R, Thaweeboon S, Thaweeboon B,
Srikhirin T*. Wear resistance of a modified polymethyl methacrylate artificial tooth
compared to five commercially available artificial tooth materials. J Prosthet Dent 2015
Aug;114(2):286-92.

Nawattanapaiboon K, Kiatpathomchai W, Santanirand P, Vongsakulyanon A, Amarit R,
Somboonkaew A, Sutapun B, Srikhirin T*. SPR-DNA array for detection of methicillin-
resistant Staphylococcus aureus (MRSA) in combination with loop-mediated isothermal
amplification. Biosens Bioelectron 2015 Dec;74:335-340.

Vongsakulyanon A, Kitpoka P, Kunakorn M, Srikhirin T*. Miltenberger blood group typing by
real-time polymerase chain reaction (QPCR) melting curve analysis in Thai population.
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Yodmongkol S, Chantarachindawong R, Thaweboon S, Thaweboon B, Amornsakchai T,
Srikhirin T*. The effects of silane-SiO2 nanocomposite films on Candida albicans adhesion
and the surface and physical properties of acrylic resin denture base material. J Prosthet
Dent 2014 Dec;112(6):1530-8.

Houngkamhang N, Vongsakulyanon A, Peungthum P, Sudprasert K, Kitpoka P, Kunakorn M,
Sutapun B, Amarit R, Somboonkaew A, Srikhirin T*. ABO blood-typing using an antibody
array technique based on surface plasmon resonance imaging. Sensors (Basel) 2013 Sep
9;13(9):11913-22.

Kalapat N, Amornsakchai T*, Srikhirin T. Surface modification of biaxially oriented
polypropylene (BOPP) film using acrylic acid-corona treatment: Part Il. Long term aging
surface properties. Surf Coat Technol 2013 Nov;234:67-75.

. Puttharugsa C*, Wangkam T, Houngkamhang N, Yodmongkol S, Gajanandana O, Himananto

O, Sutapun B, Amarit R, Somboonkaew A, Srikhirin T*. A polymer surface for antibody
detection by using surface plasmon resonance via immobilized antigen. Curr Appl Phys
2013 Aug;13(6):1008-13.

Saengmee-anupharb S, Srikhirin T, Thaweboon B, Thaweboon S*, Amornsakchai T,
Dechkunakorn S, Suddhasthira T. Antimicrobial effects of silver zeolite, silver zirconium
phosphate silicate and silver zirconium phosphate against oral microorganisms. Asian Pac J
Trop Biomed 2013 Jan;3(1):47-52.

Singkhamanan K, Promdonkoy B, Srikhirin T, Boonserm P*. Amino acid residues in the N-
terminal region of the BinB subunit of Lysinibacillus sphaericus binary toxin play a critical
role during receptor binding and membrane insertion. J Invertebr Pathol 2013 Sep;114(1):
65-70.
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and cell adhesion process of cultured fibroblasts on different self-assembled monolayers
monitored by acoustic wave biosensor. IFMBE Proceedings; 2014. p. 319-322.
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Detecting DNA-DNA hybridization at 3-mercaptopropionic acid self-assembled on tin-doped
indium oxide film with electrochemical measurement. Adv Mater Res 2013 Sep;770:402-8.
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based on Al203-ZrO2 3-glycidoxypropyltrimethoxysilane (GPTMS) and tetraethoxysilane
(TEOS) nanocomposites. J Sol-Gel Sci Technol 2016;79(1):190-200.
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SiO2 nanocomposite coating for teak wood. Prog Org Coat 2016 Apr;93:118-26.
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Seesaard T, Lorwongtragool P, Kerdcharoen T*. Development of fabric-based chemical gas
sensors for use as wearable electronic noses. Sensors (Basel) 2015 Jan 16;15(1):1885-902.
Sripa P, Tongraar A*, Kerdcharoen T. Structure and dynamics of the Li+ hydrates: A
comparative study of conventional QM/MM and ONIOM-XS MD simulations. J Mol Lig
2015;208:280-5.

Sripradite J, Tongraar A*, Kerdcharoen T. Solvation structure and dynamics of Na+ in liquid
ammonia studied by ONIOM-XS MD simulations. Chem Phys 2015 Dec;88-94.

Udomvech A*, Shafiquzzaman M, Kerdcharoen T. In search of molecular scale devices:
Theoretical study of linearly fused straight single-walled carbon nanotube junctions based
on the pentagon/heptagon pair defects. Comput Mater Sci 2015 Feb 15;98:201-10.
Lorwongtragool P, Sowade E, Watthanawisuth N, Baumann RR, Kerdcharoen T*. A novel
wearable electronic nose for healthcare based on flexible printed chemical sensor array.
Sensors (Basel) 2014 Oct 22;14(10):19700-12.

Seekaew Y, Lokavee S, Phokharatkul D, Wisitsoraat A, Kerdcharoen T, Wongchoosuk C*.
Low-cost and flexible printed graphene-PEDOT:PSS gas sensor for ammonia detection. Org
Electron 2014;15(11):2971-81.

Wongchoosuk C*, Subannajui K, Wang C, Yang Y, Guder F, Kerdcharoen T, Cimalla V,
Zacharias M. Electronic nose for toxic gas detection based on photostimulated core-shell
nanowires. RSC Adv 2014;4(66):35084-8.

Wongchoosuk C, Wang Y, Kerdcharoen T, Irle S*. Nonequilibrium quantum chemical
molecular dynamics simulations of C60 to SiC heterofullerene conversion. Carbon
2014,68:285-95.
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«.  Mensing JP, Wisitsoraat A, Tuantranont A, Kerdcharoen T*. Inkjet-printed sol-gel films
containing metal phthalocyanines/porphyrins for opto-electronic nose applications. Sens
Actuators B Chem 2013 Jan;176:428-36.

®o. Tongrod N, Lokavee S, Watthanawisuth N, Tuantranont A, Kerdcharoen T*. Design and
development of data glove based on printed polymeric sensors and Zigbee networks for
Human-Computer Interface. Disabil Rehabil Assist Technol 2013 Mar;8(2):115-20.
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