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Atomic and Molecular Spectroscopy

ANTAUVARIAIDUAY

Quantum Information

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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.255
PC 255
N.256
PC 256

N.257
PC 257
N.355
PC 355
.357
PC 357
7.358
PC 358
9.455
PC 455

N.366
PC 366
N.367
PC 367
N.368
PC 368
1.468
PC 468

N.376
PC 376
N.377
pPC 377

wndvAandvasaans Wduu1e uazansiedati
Wandvoauds
Solid State Physics
andvoaniadfiolinssidedu
Introduction to Physics of Characterization
Instruments
Tamensuoudosdy
Introduction to Carbon-based Materials
Wandvosansiasanh
Physics of Semiconductor
wialuladagyainie
Vacuum Technology
wialulagWaunuinazianuig
Thick and Thin Film Technology
Wandvoswaauasoying
Solar Cell Physics
nUMIARNATIATYS LazwaIEUn
Wandtuades
Nuclear Physics
Wandsed
Radiation Physics
Wandvesmanauoiy
Introduction to Plasma Physics
wdwdnlndiuagidndnanannefiuan
Computational Electromagnetics and Plasma
Physics
NUINIVIYTUINSUATANEIVIIYY
Faiandeu
Introduction to Biophysics
Wandtn1sunng

Biomedical Physics

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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a 4 4

RUINIYINNTIAEAST wazHEndAITIAERS
.280 smansibe g 3 (3-0-6)
PC 280 Introduction to Astronomy
.287 ANTIANANINTINAL 3 (3-0-6)
PC 287 Spherical Astronomy
.288 ANTIFNENTHILNANITAL 3 (2-3-4)
PC 288 Observational Astronomy
.386 nafansvion 3 (3-0-6)
PC 386 Celestial Mechanics
.387 Wandasraans 3 (3-0-6)
PC 387 Astrophysics

YU URNT Hneru duuun uazlasesu
.394 NSHAILY 1 (itfosndn 180 2la)
PC 394 Training
¥.395 nsufuRnululsmnegu 1(0-3-0)
PC 395 Workshop Practice
.494 UfuRnsiEndluaidy 1(0-3-0)

PC 494 Physics in Research Laboratory

3) Ay¥ndonds 6 Y YInT:)

JndAnwaiuisaidandneislanlanidaaeuluuniinedusssueansiduisidonias
unuliidesndy 6 wiefn Metin@nwlianunsadl sedviluvangnsinAnwnaluiidusia

szeu 100 TUduidwivndentas
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nsanevAandiiuiunin
TnAnwuenaniiuszasdez@nuivi@ndiduivin desdnwsedviluawiuniland
laitipanin 18 wiiheie laun
1. 3v1UsAY 15 wwde
Shinudosdnunivdedu S1uau 5 391 59w 15 mbein feil
W.211 naeans 1 3 (3-0-6)
PC 211 Mechanics 1
.220 QUNNAAIARS 3 (3-0-6)
PC 220 Thermodynamics
.240 Wanduuulny 3 (3-0-6)
PC 240 Modern Physics
.331 ngefusiwantnii 1 3 (3-0-6)
PC 331 Electromagnetic Theory 1
.341 NaAANTAIDURN 1 3 (3-0-6)

PC 341 Quantum Mechanics 1

2. Ay LHen laitlaenin 3 niein

saa o a

Tmasn@nunsedvntuaivi@naniswaion wW.2xX Juld saulidesnin 3 miiein



4.3.2.3 WAABEUNITANEI

Un1senen 1

Ao 1 wihefn
11l | uwnandaiiugiu 3
m.128 | wadivhly 3
m.131 | Wand 1 3
w73 | UiiRmsiediiugu 1
m.181 | UfuRnswand 1 1
Ar.101 | N15AR 81U LazlWuupeaiinaN Tl 3
aw.105 | nwensieansnenimndingy 3
W.100 | dunsgdlanildnd 1
374 18
nMASoui 2 WG
A.l12 | LsRdininszvkasuaandaUsEend 3
M113 | FAnehly 3
m.132 | #@nd 2 3
M.163 | UjTRn1sTingwily 1
W.182 | URURn1sWEnd 2 1
w101 | wdesilontsiunadmsuiinildndded 3
15.155 aaaﬁugm 3
PIotY 17
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UnsAnuen 2

AaSeudi 1 el
W.201 | WAndWepinenans 3
W.202 | aunsseyiusdmsuiniiand 3
w211 | namans 1 3
W.240 | Wandunulul 3
W.291 | UjdRnisiEndesnuuuies 1
d9.296 | NMWBINGUTNIVINTAMTUAIWINGIAENT 1 3
oo | Adnunrhludaud 2 3
57U 19
aMadeud 2 el
w213 | WAndvesndu 3
W.220 | Qouunasnans 3
w.290 | msaseidndlueasouy 1
W.292 | UfuRnsi@ndsnealuiua 1
Wo.210 | Bdnvselndilesdu 3
AWXXX | A den 3
ook | Amdnwviludud 2 3
57U 17
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Un1sfnen 3

aAGeui 1 e
W.320 | WaAnAwweada 3
W.331 | ngefudwantniii 1 3
W.341 | nasansmlousiu 1 3
w391 | UURAMdlih udndn wazvirumans 1
WXXX | Avuden 3
us. XXX | Indnwvhlulumneguanzuasiinuzusiseunan 3
PIotY 16
aASeud 2 NG
.390 | se108U75398 1
W.392 | URURnshaseviinwaslanen1eidnd 1
W.490 | duuwn 1
WXXX | Jyuden 4
XX XXX | Jvndonias 3
15.100 | walasiunisasdiowndaymn 3
u5.109 | uinnssuiunszuIuAnEUsENOUNS 3
34 16
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Un1sAnuen 4

AMASYUN 1 M78fie
.491 TASINUNWENE 3
XXX LRG0 9
573 12
MAaseun 2 PR

WXXX | Awuden 3
XXXXX | Agndentas 3
XXXXX | Au@nwiludiud 2 3
574 9
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4.3.2.4 AN95UN851873Y

[
LY

ALl uARASANUZIU 3 (3-0-6)
MA111 Fundamentals of Calculus

(Y s

guiELTAtlneEn T sruvPauLazilaidudosdy LAARR AU US LAz UTWUS VRS
flerduiuusifen ain awseillos eywus uaznmsuszgndoyius Ujemgiug madanism
USiusuaznisUszanauiius Uinuslinsauuy synsy nufveundiaeivesilafduiugiu
nMsmUSuSSaaaudodu

Mathematical induction, number systems and elementary functions, calculus of
one variable functions, limit, continuity, the derivative and its applications, antiderivatives,
techniques of integrations and its applications, improper integrals, series, Taylor’s Theorem
for basic functions, numerical integration.

vy Y

e : WidumheReligimaed@nymseasuls a.211 v3e A.216 w38 A.218 3B
Au.101
Note: There is no credit for students who are currently taking or have earned credits

of MA 211 or MA216 or MA218

A.112 suAdelATIsilasLAaadaUssend 3 (3-0-6)
MA112 Analytic Geometry and Applied Calculus
FsAuneu: aauld 111

Prerequisite: Have earned credits of MA111

[
a o

5AAATATIEE ATl Nvadavesinmeslulsadaudd &y ssuiu way
Aalud3giianuild ddm Anuseitios auius warUTiusvaslinduanmes uaaadavesileidu
AT araIeAIkUskarn15UsEENd USHusaududasnuy USWusa1uiy nguunuaanid
a s a 6 a 6 2
N3 uagaland Myinsgiyisesiazaruagiaznisuseynd
Analytic geometry, polar coordinates, vector algebra in three dimensional space, line,
plane and surface in three dimensional space, limit, continuity derivative and integral of
vector valued functions, calculus of real-valued functions of several variables and theirs

applications, introduction to line integrals, surface integrals, Gauss’s Theorem, Green’s

Theorem and Stokes’ Theorem, Fourier and Laplace analysis and theirs applications.

23



s

#.100 Lumaglaniidnd 1 (0-3-0)
PC 100 Path to the Physics World

3 LY L3

Usethmansiand dunian1siludniladnd nszviudiaun19aiadnd wunnenisusenau
213N NSE8uTUADIUUTENBUNSNINSIUNTENS TANanIgsEaU S %58 U
History of physics, path to be the physicist, physics paradigm, career path, field trip.

Grades: S or U.

9.101 asesilonisAmuudmsulnd@ndiUosau 3 (2-3-4)
PC 101 Introduction to Computational Tools for Physicists
d' =~ ° et a ¢ v 1Y a s aa ¢

LmamamimmmﬂﬁﬁummLﬂiwwuaagja Mswndgyninsadinaianiuaziand n1s
wanstayauazAmeuvesdymiiiiudunin senduisaswinnu ssuuiivadanouiomes
LaEN15EUUTHNTUADUNIADS NISLARAUNNTDY

Computational tools to do data analysis, solve mathematics and physics problem:s,
and visualize the data and results, spreadsheet software, computer algebra systems,

computer programming, and debugging.

W.201 WandBsadinanans 3 (3-0-6)
PC 201 Mathematical Physics

AUNINAEINIIHEN 1nSAsuY lanelaud wasiAsa N15BUTMNTAVBLINADS LY
unlaesiuduennd nqudunvesdland ngudnd n19ansisinneeslussuuiinngdu
las USgdinnmes nisuvasdadu mdnduazdymaileny, sunsuilises nisudasyises
HerduiuUsBedou NTIATIERToU NTEAILUY

Vector fields in physics, gradient divergence and curl, vector integration, Gauss's
divergence theorem, Stokes's theorem, potential theory, vector analysis in curvilinear
coordinates, vector spaces, linear transformations, matrices and eigen-value problems,
Fourier series, Fourier transforms, functions of complex variable, complex analysis,

conformal mapping.

s

#.202  aunTsiveynusdmsutiniand 3 (3-0-6)
PC 202 Differential Equation for Physicist
aunsdseuiusandsy Jymmaldndlugyaunisiseyiusandey aunslseuiudias

FDIALASNYUINULADIDIAN AUNISITIRYRUS AT aLasTanduwuada fendudivey aunisigs
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aunusdoy JoymnaildndlugUaunislseuyiusdes JayniA1veu nswdasariredmsu
nsunUymaunsiseyiug

Ordinary differential equations (ODE), physics problems involving ODE, Legendre
differential equation and Legendre polynomials, Bessel differential equation and Bessel
function, special functions, partial differential equations (PDE), physics problems involving

PDE, boundary value problems, Laplace transform for solving differential equations

s

1206 msleresitoyalowumediand 3 (2-3-4)
PC 206 Introduction to Data Analysis in Physics
ﬂ’J’]iJViiJ’]EJGUENﬂ’]TSIG]LL@%ﬂWiL%EJ‘LJ’i’]EJQ’]UVI’N%V]EJ’WH?W]% mﬁmazmwmammﬁau 13
SIBMURALALAIIUARIALAG DU N1TTNAIDE1UALLUIAANINERR AAANAIALNINTEAE
ﬂ’ﬁLlﬂﬂLL‘N‘UiﬂaLL@%ﬂ?iLL’«JﬂLL%Q%@@J‘jaLLUUﬁi’N5] ﬂ’]ﬁﬂi%mﬂmﬂl’]sﬂax‘iﬂlﬁLQ%EJLL@W’YJW&JQ@’]@L?W%@U
MsUudulAe AnuuUsUTINS A snazandusiud msnaaeuselafiidsass msuszgnd
Tsunsumauiamesiunmsiinsgideyaneildnd Jeyausedivg
Meaning of measurement and scientific report, measurement and errors, reporting
results and errors, sampling and statistical concepts, propagation errors, normal
distribution and other distributions, estimation of mean and errors, curve fitting, covariance
and correlation, chi-square test, application of computer programs for data analysis in

physics, artificial intelligence.

W.207 Wandlurdinuszdniu 3 (3-0-6)
PC 207 Physics in Everyday Life

n1sesursUsingnisalsssuridatuvanidnd wasnisussend AN dnd
TudTndsedtu Sl eminseuaquitatenis nsied oudl aut@uesaans aanufeu
Aaw uiwdnlilih uas uagiiEnduwnulal

Explanation of natural phenomena with principles of physics and applications of
physics in everyday life; the subject covers topics include motion, properties of matter,

heat, waves, electromagnetism, light and modern physics.
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W.211 naeans 1 3 (3-0-6)
PC 211 Mechanics 1
FwdeRunieu: geuld m.131
Prerequisite: Have earned credits of SC 131

NTIATILRINGDT LINWBTLARASH LInwaslawasisnes n1sudasiiin nyuasiafu
1akaziss MaUszgndnguesiniu nsundandanuuidadu sleuuud nseudduuuliiles
uaynsoussdamiy nsedeuiiangliusdliuan Maidundanudng 2alasuaznguosiaians
nanuuazluwuiy Yossruvann1a Mviyuseuwnuly 1 48 namansuuuainsuikaviela
)

Vector analysis, vector calculus, vector operators, coordinate transformations,
Newton’ s laws, mass and force, applications of Newton’ s laws, linear oscillations,
resonance, non-initia and circular frame, motion under gravitational force, potential energy

function, Kepler’s orbit and law, energy and momentum of a system of particles, 1-

dimensional rotation, mechanics of Lagrange and Hamilton.

W.213 Endvosndu 3 (3-0-6)
PC 213 Physics of Waves
dsruneu: gauls W.211
Prerequisite: Have earned credits of PC 211
NITLNIINTNBE1IDATEVBITEUUDYINNY ATUNTINTADY 1D ATEUDITLTUUT UL DU N3

LATINTARIBUTINTENT AR UFYIT N1TaET oY N1TTATITTUUUNIT oSV ad wasnay

' '
= L2 A

AAUdYRT rauludDILazaNiA
Free oscillations of simple systems, free oscillations of systems with many degrees
of freedom, forced oscillations, travelling waves, reflection, Fourier analysis of pulses and

travelling wave packets, waves in two and three dimensions.

W.214 naeans 2 3 (3-0-6)
PC 214 Mechanics 2
AtsRuneu: aaula W.211
Prerequisite: Have earned credits of PC 211
wENN1SLUSRY aun1smsedeuiivesainsiud nsuladasiewiuazaun1snisndeud

Yosuadiany n1sryuvesingudends ruduihwesuaznisulamuuailuilfa
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Variational principle, Lagrange’s equations of motion, Legendre transformations
and the Hamilton equation of motion, rotation of rigid bodies, Poisson brackets and

Canocical transformations.

W.220 Qauvwarans 3 (3-0-6)
PC 220 Thermodynamics
Fvdsduneu: aeuls m.131
Prerequisite: Have earned credits of SC 131
JEUUQUUNAANENT NuaUveIN198AUAA N15VEI8RILUUT AT QN
arfou 1u wisuniely loulnst ndsnudasy nglesfuvesgummarians
Thermodynamical systems, kinetic theory of ideal gases, free expansion,
temperature, heat, work, internal energy, entropy, free energy, fundamental laws of

thermodynamics.

.226 wAlulagndunu 3 (3-0-6)
PC 226 Energy Technology
vsAuneu: a@auld m.132
Prerequisite: Have earned credits of SC 132

WFuINT ound eada wdudauia nawnuduades wadeiwas ndeau
wasefing ndsud wdsnuay wdanuanuseuanumayns ndsnuauieuldiam
MsUSTaANEsIY NMsRARLasUTEndandany nduiudande

Energy from fossil fuel, biomass energy, nuclear energy, fuel cell, solar energy,
water energy, wind energy, ocean thermal energy, geothermal energy, energy

consumption, energy production and saving, energy and environments.

W.240 FaAnAunulnl 3 (3-0-6)
PC 240 Modern Physics
Fwdsfunew: aaula w.132
Prerequisite: Have earned credits of SC 132
nguiduimsnmiiay 5350 ATseYNATeIRAY sTUAITIAAUYEsEYAA Y1INTA
YBIPAUUATIYNIA TINFIUVDMAuTA0UTN namansaoudy Tassadruaznguivesoznos

a s

nafmansleeadn Nandanuzveudaowiu #andlundesidowiu synaTi@ndilodiu
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Special relativity, particle’s properties of wave, wave’s properties of particle, wave
and particle duality, fundamental of quantum mechanics, atomic structure and theory,
statistical mechanics, introductory to solid state physics, nuclear physics, and particle

physics.

.24  walulagmpusindmiulszensu 3 (3-0-6)
PC 244 Quantum Technology for People

MsWRLLAA B dnMsuuvemnuimeusiuannaluladmousu n1s
WIRUTIAIDUAL NTIUNTARAUITIAIDUAN NITAIUIUTIAIDUAL AIDUFNADLNILADT AIDUGN
yeseyNALRed nasuuaznsasleundnudsmeudiu MImsniadaneusiu nMsUszynd
waznsaualulagmeudulusuiam

The revolutions of quantum concepts, fundamental of quantum theory and its
technology, quantum entanglement, quantum cryptography, quantum computing,
quantum of single particle, energy and energy transfer in quantum, quantum sensing, the

application and development of quantum technology in future.

W.255 Fandveauds 3 (3-0-6)
PC 255 Solid State Physics
Tnssadrendnuasnisidsnuusediond uanisdundu usadamieslundn msduves
wandin noufdidnaseudaszuaraudivedans nuiuoundanuvesesuds arsfeianh
Crystal structures and x-ray diffraction, reciprocal lattice, crystal binding, lattice
vibrations, free electron theory and properties of metals, band theory of solids,

semiconductors.

w256 WAnduoneiesiolnneiidesdu 3 (3-0-6)
PC 256 Introduction to Physics of Characterization Instruments
FwdeRunieu: geuls .132
Prerequisite: Have earned credits of SC 132

wanMsnukazMIIanYaanzvesian ngldmalianiandesganssadwuuldua
NABIansIANBIENATOULUUARINT A Landisdaualasalaluunszanendwiu naesgansee
Sidnmseunuudosiny nsidsnvuresisdiend ndesqanssminsezaou 1wy gi-ia

Y

Waawnnsluladiwes
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Fundamental and the characterizations of materials by using techniques of optical
microscopy, scanning electron microscopy, energy- dispersive X- ray spectroscopy,
Transmission electron microscopy, X-ray diffraction, atomic force microscopy, Raman

spectroscopy, UV/VIS spectrophotometer.

1257 Janesueudesiu 3 (3-0-6)
PC 257 Introduction to Carbon-Based Materials

louugaaiu wanfadiunau tassadimdn dvlldames lassasnedidannseind n1s
dunseruazmsvssendlivesianaisueu 0 IR 1 16 2 15 way 3 T

Brillouin zone, reciprocal lattice, crystal structure, Miller indices, electronic

structure, synthesis and application of 0-dimensional, 1-dimensional, 2-dimensional and

3-dimensional carbon-based materials.

W.280 psenansidedy 3 (3-0-6)
PC 280 Introduction to Astronomy
UsgiRivmamans uauasedosdlonanamans ssuuaiey angnd m913ns lenaw
A brief history of Astronomy, light and astronomical instruments, the Solar System,

stars, galaxies, the Universe.

W.287 @A15IANERSNTINAY 3 (3-0-6)
PC 287 Spherical Astronomy
= aa v Av Y Y al ‘:4' ¢
A3 LNUAANTINAYN NTINAUNDINT SEUUNNANDINT AISHALA N1SLAADUNVBIAIASIZI
a1 Ungn1salnnaiase AuAan wisauand nMsde ausian
Spherical trigonometry, celestial sphere, celestial coordinate systems, refraction,

planetary motions, time, planetary phenomena, aberration, parallax, precession, eclipses.

.288 ms1eansdnanIsel 3 (2-3-4)
PC 288 Observational Astronomy

NABIININITAYL FINTIINILALLATDILDNAITIANENT N1TABAMNANTIAERNS TNTRLLRT

v

aunlnsalnt woalnsiums N15anTaua $IUTILALAZNULBLAUNIITNINAITIAIENT TUTA15
Y 9 Y

o

Mans MATIERUaYan1aTIAEns
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Telescopes, astronomical detectors and instruments, astrophotography,
photometry, spectroscopy, astrometry, data reduction, astronomical databases and

archives, astronomical catalogues, astronomical data analysis.

1.290 Msaseidndlurioaseu 1(0-3-0)
PC 290 Physics Demonstration in Classroom
sAunow: wefny m.132
Prerequisite: Have taken SC 132
nauinAnvazSeudinadiansaeurnmsdaunansalluieaiou wasnioudeniua
wmsansaludedifmundmsuiniSeussfuisen Fsenaldgunsalndedenisasuluguuuy
9u 1 ngnguindnwagdesnitauslasnsaouniouainlsynevluriealsussiuliso
Group of students will learn a teaching technique by classroom observation. Upon
the assigned topic, each group will prepare the content and demonstration for high school
classroom which might building some instrument or multimedia. Each group is required to

teach and demonstrate the content in real high school classroom.

1.291 UjURnsHANdoanLULLEY 1 (0-3-0)
PC 291 DIY Physics Laboratory

UftRnsneaemsilandildgunsaiodnstefidnmiues iteasuvinueynaiands
namans nsideuiiuuay nsvisu Iwihusivan saumand wazduq

Laboratories to physics experiment using simple and DIY tools to provide practical
experience in areas of physics such as mechanics, period motion, rotation,

electromagnetism optics and others.

1.292 UURNsHANdI19Talwua 1(0-3-0)
PC 292 Nobel Physics Laboratory
UjtRnsesuinuznsaaesdidglunsufifunaaneidnd Ssldfumetalua wu
N5NAADITAANUSILEILUY Foucault, N1NAABINITUNINEDAVBILEILUY Michelson, N3
NPaDIUBY Frank-Hertz, mamaawmfwﬁmaq Millikan, N1SNAABINITNTLLIIVDINADUBUU
Compton, MInNAABINsLHAvesings, minnasslnlndidnvda, waznismaassdudilsssta
lua
Laboratories to provide practical skills in an important experiment to develop the

concept of modern physics, relativity, and quantum theory such as Foucault light speed
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experiment, Michelson light interference experiment, Frank-Hertz experiment, Millikan oil
drop experiment, experiment Compton photon scattering, black body radiation

experiment, photoelectric experiment, and other Nobel experiment.

W.306 WaAnddeAuIu 3 (2-3-4)
PC 306 Computational Physics
sAuneu: wefinwl W.202
Prerequisite: Has taken PC 202
wadariunkaznsussendludymmaidnd Tnaiiunisdiassssuueg1adrenig
Hand sanarnans wiwdnlih Feumand wasidndunul
Computational techniques and applications to physics problems. The applications

will be restricted to computer simulations of simple physical systems from mechanics,

electromagnetism, optics and modern physics.

W.316 naransvestvaidosdiu 3 (3-0-6)
PC 316 Introduction to Fluid Mechanics

AvdsRuneu: aaula A.112

Prerequisite: Have earned credits of MA 112

[
a s A ¥

Hand.UowuvasingNianudeiior ANAY LIIRBEAT WSIAIRI adnmansvediva

N1585U18N15:A8 aUN VUL Nalul NUDIVDI00LABT LALAINT T FamIansvoslna

U L3 6 a = = 6 [ a faa

ngniseusn¥lunamansvedlva aunisuuiyad anuvile aunisuides-aland MyIATenia
nmsaszvinisiialuguiuusig 9 uagnisussendld

Introduction to physics of continuous matter, pressure, buoyancy, surface tension,

fluid statics, Eulerian and Lagrangian descriptions of fluid in motion, fluid kinematics,

conservation laws in fluid mechanics, Bernoulli's equation, viscosity, Navier- Stokes

equation, dimensional analysis, analysis of different flow types and its applications

1.318  nuiduimsnmitiay 3 (3-0-6)
PC 318 Special Theory of Relativity
dsRuneu: geuls W.211
Prerequisite: Have earned credits of PC 211
N58U81989 Msulatluunidiale §uWyNsAIMLUULIRAU N1snaasslulAadu-uesad

danavaamguiduivsnniitay namansidsduinsnin nisulaslasund AnuaaIauaz
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Usingnisalaeuinaasluduimsnin TuuududuinenIn AuauyaveulIakagng 9y
nswlasliuuiuuasnd sy wimanliiidsdusinsnin nmsudasauulaiuavauiuudivan
A linUsURsuYaaNNSRINgLIad wNuNMUINIEaT MIUNITINONG

Reference frame, Galilean transformation, Newtonian relativity, Michelson- Morley
experiment, postulates of the special theory of relativity, relativistic mechanics, Lorentz
transformation, aberration and Doppler effect in relativity, relativistic momentum,
equivalence of mass and energy, transformation of momentum and energy, relativistic
electromagnetism, transformations of electric and magnetic fields, invariance of Maxwell’s

equations, space-time diagrams, twin paradox.

W.320 Wandigeada 3 (3-0-6)
PC 320 Statistical Physics
JrTeAunau: aaule W.220

Prerequisite: Have earned credits of PC 220

[
a a a G ¥

351 09ad Al eedu s10azfuan1vad Avedszuud Usznaud1ovalgeaynia
pamwamaniideadd  35nadeswunaznadnivesnamandideadn nsUszgniesisde
YoINaMmAnsITeata atanleuinveIiggauAd

Introductory statistical methods, statistical formulations of many- particle systems,
statistical thermodynamics, basic methods and results of statistical mechanics, simple

applications of statistical mechanics, quantum statistics of ideal gases

W.326 FAndvenmveaoiu 3 (3-0-6)
PC 326 Introduction to Chaos Physics

FsAuneu: aauld m.131

Prerequisite: Have earned credits of SC 131

=

aunadvesseuuluBaldnd unugdvla Adnduvuidadunazlilfady difegn

=3

a

wuuUsenana uWsavia JRvelnsana wqwﬁlmﬂa'gmﬁﬁu mﬁ‘m%@mmaamu LHUAINIaIARN
vasszuuldilady dnanududadiunavrananuduaina

Equilibrium, Phase Diagram, Linear and Non- linear Physics, Strange Attractor,
Fractal, Fractal Dimension, Bifurcation, Period Doubling, Logistic Map of Non-linear System,

Scalability and Universality
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W.331 ngufudwantni 1 3 (3-0-6)
PC 331 Electromagnetic Theory 1
FsAuneu: aauld m.132
Prerequisite: Have earned credits of SC 132

mswszinnees ihads Jymlnihadediddeuls Talnauazdadinalii ladian
Asn wiwanadn lalnandudn @ansualndn @un1shungas wasauuatnd nlvin
AAuWmEN LT

Vector analysis, electrostatics, boundary-value problems in electrostatics, electric
dipoles and multipoles, dielectrics, magnetostatics, magnetic dipoles, magnetic materials,

Maxwell’s equations, electromagnetic energy, electromagnetic waves.

.334  ngufudiantii 2 3 (3-0-6)
PC 334 Electromagnetic Theory 2
dsAuneu: goeuls W.331
Prerequisite: Have earned credits of PC 331

AUNITHUNTIIAE AUN1IAE UAIMSUAUILINADS WAz aUINALNaTS AFuwdman L -
s2UIU N5iRAeuiivesrdunimdniniluaans nisazeusarnisinivesndunimanli
viowhpau Tnseimeu nswisdudwdnlnil anwenne

Maxwell” s equations, wave equations for vector and scalar fields, plane
electromagnetic waves, propagation of electromagnetic waves in matter, reflection and
refraction of electromagnetic waves, waveguides, resonant cavities, electromagnetic

radiation, antenna.

w336 ViAummans 3 (3-0-6)
PC 336 Optics
FsAuneu: aauld m.132
Prerequisite: Have earned credits of SC 132
SITUMAVBIUAN SUsATEvRAITUAANT ViAumMansidausviads viayunsal Tn1sne
wnsndlunisaaniuniaauiaslussuuraydnsal narlsigdy n1sunsnasa

NS vimueanse Al
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Nature of light, interaction of light with matter, seometrical optics, optical devices,
ray tracing in optical systems with matrix method, polarization, interference, diffraction,

modern optics

w341 namansAoUAN 1 3 (3-0-6)
PC341 Quantum Mechanics 1
FuUsRuneu: a@auld W.240
Prerequisite: Have earned credits of PC 240

s1nNg1uvednamIans Aroudy Wadduad uuazn1sfiadiy aunisulsdwaes
Fadufiunis dydnvalfusn oaniadaildn damadiugiuvesnamansaieudy ndnaanu
luudusuveslawudsn Jymmdsnudndlu 1 37 nsundendauuuensueiin aunisalshaaes
flituiune uaverneulalasiou

The origins of quantum mechanics, wave function and its interpretation,
Schrodinger equation, operators, Dirac notation, Hilbert space, postulates of quantum
mechanics, Heisenberg uncertainty principle, 1D-potential problems, harmonic oscillator,

time-independent Schrodinger equation and the hydrogen atom.

W.344 naransAIBURAY 2 3 (3-0-6)
PC 344 Quantum Mechanics 2
dsAuneu: aauls w.341
Prerequisite: Have earned credits of PC 341
n1sudasguvesdiuny daaiunisvelumudnd sy alu adfdsaouduidosdu
BUNALMIIBY TBNTUTEUIUAT NITNTHLIN
Change of representation, angular momentum, spin angular momentum, basic

quantum statistical mechanics, identical particles, approximation methods, scattering

w345 FaAndvesernonuarlumanailosdu 3 (3-0-6)
PC 345 Introduction to Atomic and Molecular Physics
vsAuneu: aaulda W.341
Prerequisite: Have earned credits of PC 341
WUIAAYDIDEABL LLmﬁmﬁ'ﬁugmﬁuaqﬂamam%mauéfm avmouiiiiBidnmseuien aznaud
fivanedidnnseu sxmeudanilal szseuluauiunieuen, lnssadvaziden luanasznoug

I?,JLE}QE}M@’WEJEWG]E]M
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The concept of atom, basic concepts of quantum mechanics, one-electron atoms,
many electron atoms, Alkaline atoms, atoms in external field, hyperfine structure, diatomic

molecules, and polyatomic molecules.

346 NTATUILTIAIDUAY 3 (3-0-6)
PC 346 Quantum Computing
IsAuneu: wefnwisadnwmieunu W. 101
Prerequisite: Have taken PC 101 or taking PC 101 in the same semester
ﬁugmﬂauﬁamai%mauﬁm AITALALNALTIMIDUAN 2TNWABUAN N1SuUASeS
msmeNfuLazNsUsSEYNA Sane3iuidanteudi msvaAungigaismoudy nsudluai
HANAIALAZNITANAURANAIN NISLTITHENIIAIDUFY
A basic of quantum computer, qubits and quantum gates, quantum circuits,

quantum Fourier transform and its applications, quantum algorithms, quantum

optimization, error correction and error mitigation, quantum cryptography.

N.347  PIAUAIENTLTIAIDURY 3 (3-0-6)
PC 347 Quantum Optics

o

NOANTIULTIAIDUANVRIINADU NFIAFYYIUINADY ARTULLTITIUIUVDILAT AQTUL
IABLTUATDILAS anusludnunuas uasawes adfvodlnauluauasuiinange) Miruaansh
Badu autRleBisudiBsmousuvesuas uwnasiidalnnouder uasiidaglnneuii edos
fusaulnmeu nisunsnaenveslninefien NSUNINABAYRIALNMEY maﬁm@uug? U3
LagIan N1SNARBINTITUNTNABALUUTDIDUUUAT N1TNARBIINTIANITUNINADALUUNTTUFY
wazn1sUssyndldantusvadlnnau

Quantum nature of photon, photon detection, coherent and squeezed states of
the radiation field, lasers, statistic of photons and nonlinear optics Single-photon sources,

photon counters, single photon interference, two-photon interference, HBT experiment,

HOM interference, Franson interferometer, and the application of photon state.
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W.355 FAndvosansiasiaii 3 (3-0-6)
PC 355 Physics of Semiconductor
FuvsRuneu: a@auld W.240
Prerequisite: Have earned credits of PC 240
Fanansfadai nguflassafraoundsnuuaganududunive Sunsiorszning
3idnnseuuarinuoy audinieluin neuas wasnawlindnvesansi i seasoflidu
msuszgndlulalen niudamesuazivaduateniing dsUsyAuvgasniuuasndnniseoniuy
ey

Semiconductor materials, band structure theory and carrier concentration,
electron- phonon interaction, electrical, optical and magnetic properties of

semiconductors, p-n junction, applications in diodes, transistors and solar cells, integrated

circuit devices and elementary design principle.

W.357  wmaluladgaaniea 3 (3-0-6)
PC 357 Vacuum Technology
Fdsduneu: deuls m.131
Prerequisite: Have earned credits of SC 131

N uIauveing Ui’mgmsaﬂmamamwﬁmmﬁuﬁ’] N130NLUUYDITEUUFYYINA
msmaﬂﬁa‘uﬂﬁ%bﬂ‘viasuaﬂizuuqmmﬂmﬂ

Kinetic theory of gases, physical phenomena at low pressure, design of high

vacuum systems, leakage detection of vacuum systems.

9.358  waluladdlaunulasauuis 3 (2-3-4)
PC 358 Thick and Thin Film Technology
AUIAUNDU: LABANYT 9.132
Prerequisite: Have earned credits of SC 132
n13as19ilay wetedmsumsdnssiilan ngudueanisnaiailay Iassadeildy auds
Bena autRTanes autRdausiudn wazaudRdelnivesidy
Film preparations, techniques for film analysis, theory of film formation, film

structures and mechanical, optical, magnetic, and electrical properties of films.
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W.366 WaAndiuades 3 (3-0-6)
PC 366 Nuclear Physics
Fwdadunew: aauls W.240
Prerequisite: Have earned credits of PC 240

audAneduades lelelny dudunamsedlusssuns nmsaaelieouniawear ns
aangliouniadan nsaarelifedunuan a3 oasseuniaifivszy UfAsundundes
nsminuuarn1svEaveslinseu wufnsaidunades lsslwihdandesuuusing 9

Nuclear properties, isotopes, natural radioactivity, alpha decay, beta decay, gamma

decay, charged particle accelerator, nuclear reactions, neutron multiplication and slow-

down, reactor, nuclear power plant

csu

W.367 WaAnAISE 3 (3-0-6)
PC 367 Radiation Physics
AUsRunau: aauld W.240
Prerequisite: Have earned credits of PC 240
yilauazunasindased lolelnluaziuiundsd n1snsraindsduasias osile
1509598 Anuvaendeniessd maluladuaznsussandldsed
Type and source of radiation, isotope and radioactivity, radiation detection and

instrument, radiation shielding, radiation safety, radiation technology and application.

W.368 Wandvemwanauou 3 (3-0-6)
PC 368 Introduction to Plasma Physics
FdsAuneau: gauls W.331
Prerequisite: Have earned credits of PC 331

dnuniziamzyeanataun faulsiifedesvematann arnudvesmataut sy
LABUIEE N13LAA BUT wazNITYUvesey AT Uz lunaaun naufaatvesnaiasun
NMTEBUILNANANLTIedlua

Characterization of plasma, basic plasma parameters, plasma frequency, Debye
shielding, collisionality, charged particle motion in plasma, kinetic theory of plasma, fluid

description of plasma.
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W.376 FaiEndidecdy 3 (3-0-6)
PC 376 Introduction to Biophysics
FvdsAuneu: @auls w.132 viso 1.135
Prerequisite: Have earned credits of SC 132 or SC 135
Fafdnd i osdunasnisusegnalusruuniedainet 2 Anddsluana F23nen
WeE3TIne aunsaln e TINEnd
Introduction to biophysics and applications in biological systems, molecular

biophysics, biological physiology, biophysical instruments.

W.377 WaAndTInsUNNY 3 (3-0-6)
PC 377 Biomedical Physics
AvsRuneu: @aula m.132 wse 91135 wse W.136
Prerequisite: Have earned credits of SC 132 or SC 135 or SC 136
msUsegniiAndumednamansvssuy e namansvssszuulasinszgnuasnd o
Tihuagseuudsvam was e ssuuunuian Sedlumanisumduasnistosiuid
Physical application in human anatomy, mechanics of skeleton systems and
muscles, electricity and nervous systems , light, sound, sensory systems, medical radiation

and radiation protection.

W.386 naf1@nsNaen 3 (3-0-6)
PC 386 Celestial Mechanics

Hymifngansdu aalaasluaudia nsdmuedass Jymiaguatedu n1ssuniu
AU NaFERITATIN 2AATENETOU LUIDNTENINANIATIZH

Two-body problem, orbits in three dimensions, orbit determination, many-body
problem, perturbations, artificial satellites, rocket dynamics, transfer orbits, interplanetary

trajectories.

1.387 Wandasmans 3 (3-0-6)
PC 387 Astrophysics

AUUANIINIBAINTDIANINY AA1TITUINAIT N1TADHIVDIAIY UTTUINIAVD
A190n% 1A3a319018TUU0IA1I9NY TTAILINITVOIAIINNY A1IWUTHES A1ITIRTOU

VRUAT A1519NTNIEIGLHBN FTUUINTVBIANSIANT MT1ANTANTUA INTIAINEN
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Physical properties of stars, interstellar matter, star formation, stellar atmospheres,
stellar interiors, stellar evolution, variable stars, neutron stars, black holes, the Milky Way

Galaxy, galactic evolution, active galaxies, cosmology.

1.390 s2108U35798 1(0-3-0)
PC 390 Research Methodology
UIAURDY : REANYT 911.132
Prerequisite: Have taken SC 132

nAnwazdesfnwinsuilangdymilisrdesiuiiand lnelulandUamfiaenndas
fuidmneniswaunddedu dndnwdostinuation detnguszasd nuniunuisean
gmsﬁayja%wmmam‘ PONUUUNITNAADILAZLUINILATY108190520U S191azULEUDLAN
lasaaAdeninisdsdeegnsgnies BoufiRsrtussemaninside

Students will learn to solve the physics-related problem. This problem will be
related to the sustainable development goals (SDGs). Students must define the problems.
Set up the objectives. Review the literature from scientific resource. Design the systematic
problem solving and experimental methodology. Draft and present the research proposal

with correct references. Leaning about the scientific ethics.

#.391 Ujuavnelni widmdn wazirumans 1(0-3-0)
PC 391 Electricity, Magnetism, and Optics Laboratory

Ut sasuinuemandmanliin nmswmdeniuaivdniniil aduwimanliin uag
Vieumans
Laboratories to provide practical skills in electromagnetism, electromagnetic

induction, electromagnetic wave, and optics.

1

1.392  UfURNITIATIsiaN vz nIE N ENd 1 (0-3-0)
PC 392 Physics Characterization Laboratory
UftRnsasuinuemeiunsiensidnuasanzdeiniosfiofandtugs wu n1s
Aenuuisdiond maganduuarnisdouas ainlnsaln¥dufiuaud ndomanssmisidnasou
WUUEBINTIA
Laboratories to provide practical experience in areas of characterization by

advanced physics instruments such as x- ray diffraction, absorbance and
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photoluminescence spectroscopy, impedance spectroscopy and scanning electron

microscope.

W.394 nsinau 1 (iffondn 180 H7lw9)
PC 394 Training

nAnwidedinnuluninggieulumiesnundelssmiianviivg wiuveu iunanlsl
tfosnin 180 Hlus weliinAnwlifnufvAnuaiuagldfulssaunsniannisineu ng
UszdliunalaeinAnwidesdessnulazaeulinilal anasiesesu S wse U

A summer training in an appropriate organization or a factory approved by the
Physics department. A minimum of 180 hours is required for each student in the training.
Students will participate in relevant practical works and gain hands on experiences in real

situations. Assessment : each student is required to submit a written report on the acquired

training and gives an oral presentation. Grades : S or U.

1.395 nsufuRaululsdlneu 1(0-3-0)
PC 395 Workshop Practice

nsnUfsReunsldingeadovinmieg anuvasadelunislding esfleufuiy
Msv1gsnuuadesie

Workshop practice on using machine tools, safety in workshop, maintenance and

care of machine tools.

W.406 ToliAy 3 (3-0-6)
PC 406 Special Topics

rganuaula AmnuATntkaIneInsasslunLRne eIt uNand

Interesting topics, progresses and modern science of physics.

417 nquiauisdesiu 3 (3-0-6)
PC 417 Introduction to Field Theory
Jdsaunew: deaula W.318
Prerequisite: Have earned credits of PC 318
ansulsunazueialadourasssuuiineiies aun1seosass-ansudvessEUUaLIY
AUNLLUUANAISHAZIAMDS, AUN1SALSALATAUINLUUAT LS dununawuvaduTinasliady

P @UIUkUUEILaziad nalnlkuusad
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The Lagrangian and Hamiltonian for continuous systems, The Euler-Lagrange’s
Equation of Field systems, The scalar and vector fields, Dirac equation and spinor field,

The abelian and non-abelian gauge fields, The Yang-Mills Fields, The Higgs mechanism.

W.418 nouidisniwiily 3 (3-0-6)
PC 418 General Relativity Theory
Fvdsduneu: deuls W.318
Prerequisite: Have earned credits of PC 318
ﬁugmmqmumaﬂma@é’aLLazLimﬂa‘mL%aaqﬁuﬁ‘ WIULYES VRSl UA LA NE 99U
aunsawuvedledalad naasuuurNITTan Handvomaue
Element of Tensor Calculus and Differential Geometry, Energy-Momentum Tensor,

Einstein Field Equations, Schwarzschild Solution, Black Hole Physics

W.436 Wandialwes 3 (3-0-6)
PC 436 Laser Physics
FuvsRuneu: a@auld W.240
Prerequisite: Have earned credits of PC 240

nEnnIsiiugIueaed sunsisrseninauasiuaas ssdudundsnuuaznisdne
seutundenu Suawuund soUddaslounes nstuawes nginssuaesLuuaAiy
doifletuazuuuilasuwladaadoundy wesvinvewds wwesuiane wwesuiafieg N3
Uszgnaldiawees

Basic principles of lasers, interaction of radiation with matter, energy levels and
transitions, Gaussian beams, optical resonators, laser pumping, continuous-wave and

transient laser behavior, specific laser systems, solid-state lasers, dye lasers, gas lasers,

laser applications.

.437 Tllndnduwazidulonniiues 3 (3-0-6)
PC 437 Photonics and Fiber Optics
FvsAuneu: gauld W.331
Prerequisite: Have earned credits of PC 331
viauransidosdu Wrumaniuwludnlii Insilsedu feuransvomwanlninidnd
Waumansn1sinausazidulotinas feumansvadinou wiastidauaznisnsiaialineu

nsnANdsyayauIeEs nsdeanseaeiduleuas Anwigau
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Introduction to optics, electromagnetic optics, polarization, photonic-crystal optics,
guided-wave optics, fiber optics, photon optics, photon sources and detectors, optical

modulation, optical fiber communication, field study.

W.445 aunlasalnUezmouuazlaanag 3 (3-0-6)
PC 445 Atomic and Molecular Spectroscopy
vsAuneu: aauld W.341
Prerequisite: Have earned credits of PC 341
i ugruvesaldnlnsalnd awnlnsalndvesermen awunlnsalnd nisvyy
awnlasalndnisdu nansenusunu awnlasalndvesdidnnseda malansiasziifeuas
mMeUszgndltenanlnsalnd mssenuuuiniesilemsiuanlnsalnd Anwigauuenaniud
Fundamental of spectroscopy, atomic spectroscopy, pure rotational spectroscopy,
vibrational spectroscopy, raman effect, electronic spectroscopy, techniques for optical

analysis, spectroscopic application, design of spectroscopy instruments, field study.

W.446 aTAUNFILTIAIDUAY 3 (3-0-6)
PC 446 Quantum Information
dsAuneu: aauls W.341
Prerequisite: Have earned credits of PC 341
‘Vié’ﬂmmazLLmﬁmﬁugm%aamsaummﬁqmauﬁuﬁﬁﬂﬂqjmiﬁwmLﬁumﬂiuiaﬁua3
msUszananadeyaifsaeuduianunsandnlauniiveunaluladlusuian nsdisiaids
ATDUAN AIDUALLILANDSINTU N1TAUIALTIAIDUAN
The fundamental, principles and ideas of quantum information leading to the
ground-breaking developments of quantum technologies and information processing

including quantum cryptography, quantum teleportation and quantum computing.

W.455 FAndvesaduainIning 3 (3-0-6)
PC 455 Solar Cell Physics
tsRunau: a@auls W.240
Prerequisite: Have earned credits of PC 240
wasuLaefind alnasuuaseiinduardcindon soodeisnusvetanstieian ns
ungUsealuseerodIswus laseadiaunluiuy qud wils warasdd Mé’ﬂmsﬁ‘yug'}waq

Tlalamdn #dndvenvaduatoriing nsvuaedidnasounaznisganduuas n1sAawdeuiiu
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Pouraduate1nd nMafundsnuuaterinduarnisidsudundsanulady Yszdnsam
Yaugan ka1 ag ludag i u waduaseriadluuszsinalng waduaseingluainie
ﬁﬂm@]ﬂmuaﬂamuﬁ

Solar energy, solar spectrum and environment, semiconductor heterojunctions,
transport in heterojunctions, zero- dimension, one- dimension, and two- dimension
nanostructures, photovoltaic basic principles, solar cell physics, electronic transport and
optical absorption, interconnection of solar cells, solar energy collection and conversion

to electricity, efficiencies, solar cells in Thailand, space solar cell, field study.

.468 wiwanlwiuazAdndnataudefiiuimn 3 (3-0-6)
PC 468 Computational Electromagnetics and Plasma Physics

aunTsayRus nisudaunisvesudndiia n1sdasseynialuauiuudmanlnia,
Uffseweseynauazadu mssiasmanamnlugiuuuvesiva auna Adu uazealsiaiosves
gUNNAAIANSULAAN

Differential equations, solving Maxwell’ s equations, simulating particle motions in
electromagnetic field, wave- particles interaction, and fluid description of plasma,

magnetohydrodynamic equilibrium, wave, instability.

W.490 &uuu 1 (0-3-0)
PC 490 Seminar

s & @ = 4

WtensdununaseuagquLilonIvmenuildnd viednduszand dnfinwidesaus

]

(%
v o

Mdaduuumunzan Weaussenslunduuunlminniseduseiasasaaiulunduuun
Seminar topics include subject matters in physics or applied physics. Students are
required to offer appropriate seminar topics. Each student is required to give a seminar

with an appropriate discussion and questioning.

1

1.491 TASINUNHNENE 3 (0-9-0)
PC 491 Project in Physics

a v

lasenuvesinfnwiusasauazeatostunmsfnwuagidenesiland viedndussynd
nelansaunuoualagenansed Janasigsedu S e U
A student project involving a study and research in a field of physics or applied

physics, and under a supervision of a member of the departmental staff. Grades : S or U.
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W.494  URURnsWEndlusnwidy 1 (0-3-0)

PC 494 Laboratory in Physics Research
mManeasafnfunidsdaausuazqualaonguideluauiviiand

Research based experiments proposed and arranged by research groups in the

physics division.

Wo.210 BiEnnsedndilosdu 3 (2-3-0)

NP 210 Introduction to Electronics

YIAUnaU: Lefinesefinwnsaunu 1.132 vesiasfnu a.135

Prerequisite: Have taken SC 132 or taking SC 132 in the same semester or have taken SC135
mwﬁﬁmﬁmﬁmﬁ’mws NM53LAS12913995 MIH NN ST WARTILATNTLLEFAYU 2995N504

”zyzywmmmﬁl arshaiuazsesnefi-su 199slalen nsudames 1995V F QI WUz

aa o d’}/ ¥ d' LY a a aa 6 Ly dl'
LUUNAINDA NANNITLUDIRULNEINUABANLAN WaUNasU SAELNDT WATUU N15EE1TTYUU

all

Glhh

<)

Elementary circuit theory, analysis of DC and AC circuits, frequency filter circuits,
semiconductors and p-n junction, diode circuits, transistors, amplifier circuits, digital
systems, elementary principles of logic gates, flip-flops, registers, counting circuits, digital

communications.

15.100 walllesiunisundeym 3 (3-0-6)
TU 100 Civic Engagement

Ugniladndriln unum wazwhiinnusuiiaveuvesmsiuaundniifvesdenulugiuy
walioslan WIUNTTUIUNITUAINUAIBTS LU N1TUTIBY N199AUITIUNTEANEIR 199
gaududu Tnedn@nuazdesdminlassnssused eliiAnnissuf wieiinnsiasundas
TuUseifiufiauls

Instillation of social conscience and awareness of one’s role and duties as
a good sglobal citizen. This is done through a variety of methods such as lectures,
discussion of various case studies and field study outings. Students are required to

organize a campaign to raise awareness or bring about change in an area of their interest.
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15.109 uinnssuAunNsTUILANEUTENOUNTS 3 (3-0-6)
TU 109 Innovation and Entrepreneurial Mindset

nsUszfiuaudsuasnisaislenialng ﬂ’]iﬁ@LLazmi’J’NLLNuLLUUQJ‘Ui%ﬂ@Uﬂ’ﬁ n19
dadulauaznsimungsia nmsdeandegsfanaznisaiinsgdlasdaiusdniaim msadis
AT RiedsAL

Risk assessment and creating new opportunities. Thinking and planning as an
entrepreneur. Decision making and entrepreneurial venture development. Business

communication for delivering concept or initiative in an efficient, effective and compelling

manner. Social shared value creation.

[
a

5.155 a@ffAnugIu 3 (3-0-6)
TU 155 Elementary Statistics

anvazdymnieaddd numuadfidanssau anudnzsduy MulsduiaznIsLanuas
Vo9 uUsa N nIUN U39 uagUnd imAdANISTNAI9819UaZNITUINLIIYRIA VAN
N15UTEUINAT WAENITNAABUANLAFIW LN 8IAUARE 8UTEYINTNA ULABILALADINGY
NNTILATIENAIULUTUTIUTMUANINAYY A1TIATIZRNIT0A0D8LAZANFUNUSITUAULT AL
nsvagdeulafddes
e ldunbefnligiindsfinw viieaeuld a.216

The nature of statistical problems, review of descriptive statistics, probability,
random variables and some probability distributions (binomial, poison and normal),
elementary sampling and sampling distributions, estimation and hypotheses testing for
one and two populations, one-way analysis of variance, simple linear regression and
correlation, chi-square test.

15.201 ANUININMIRUEmTUYAAa 3 (3-0-6)
TU 201 Financial Literacy for Individuals

Soudiiugiu udnns anudidguazuumeausunsiuiomanedin nsld
iAdesiionian1siiu saamadiaiaag Uszneudae wadianisdumdaies wadiansnauw
mafuts §m v 319 uazdasnenonia maliansinassiiuoouLaMIAMULUY DCA wiafa
vimsdaniavil wedansfiuiueey madalunisnasulsendnaiuldyanasssuan

MABAIUMANNITHALAINE AL VRIUSYY AT HgRanaLiedodenulng ietieuinunUssandly

Tunsanssdin
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To learn the foundations, principles, importance and guidelines of financial
planning for life goals, the uses of financial instruments, together with self-discovery
techniques including how to earn, collect, use and invest money, savings allocation and
DCA investment techniques, debt management techniques, saving increase techniques,
personal income tax saving planning techniques as well as the principles and importance

of the Sufficiency Economy Philosophy in Thai society in order to be applied in living.

15.202 ﬂiULﬂ%@ﬂL%@x‘laﬂ‘if!u 3 (3-0-6)
TU 202 Complete Investment

Foudmadenuazdunountsaspulusaanisiu fugunisamulufufusuanouuny
Audss nBInnIsamu saeaaumsiieTeivu T8nsdevieiu wasAviverFou ile
wisunseuneudndulaamu L'%wiﬁugmmsamﬂuﬂamusm watlanseNNaUTILLAY
n1sawuaslaelUy DCA (Dollar Cost Averaging) Ty Wagnosmu nszuIuMIUIMINDSR
amuliunnedu fies wieussudiadadsddgyiosyilitinamulsivszaunudiselunis
AU WAZLUININIUTUANNAR (Mindset) titoasanrmdisalunsamulussezen

To learn the alternatives and process of investment in financial market, stock
investment foundations started from return, risk, tax on investment as well as stock
analysis, trade stocks method and the rights of shareholders in order to prepare before
making investment decisions. To learn investment foundation in mutual fund, mutual fund
selection techniques and DCA (Dollar Cost Averaging) regular investment in stocks and
funds, suitable portfolio management process and learn the important factors that will
make investors not successful in investing and mindset guidelines in order to create long-

term investment success.

5.301 Msasvulunaianannine« 3 (3-0-6)
TU 301 Investment in the Stock Market
SukuImanseseaunTeuneunsteveiuesulatnsldlusunsudeu ey uay

auWUGeE"4 Settrade Streaming Wiatdudtiglunisamu Seuinannisinssitadeniugiu

(%
Y a

TNNEATEENNTNTIY UarUSEN nadan1saulasinuteyadidg Tusunsdu siuly
¢ a = DA = v & IS ]

fawunAsuazmadenlunisamueg1edediu (ESG) Seuiiugiunisamulusyiusussinmnengg
NeiveTauazealdu AaenIuNalnNIsTeI8YBINAINBYNUTNITIMENUTEAY NayNSnIs

a9 UazdanlssrisvesnisamulueyiusiSeuinugiun1sam ulunsa snilviawanauuu
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ﬂ’J’]@JL?{"d\‘i ﬂ’]@’ﬂ?ﬂﬂ'ﬁaﬁqu Wﬁ@ﬂ’ﬂﬂﬂ?i’?miﬁ%ﬁiﬂﬂﬂLLﬁ%‘fJgju mauma%amamwawwiﬁa
wisundeuraudnduloamu uasioudiugrunisasuly DW (Derivative Warrant) nalnnis
wAoulnvesne naenuAsnsidenamu uagnagnsnisasuly DW

To learn the preparation guideline before trading stocks online, the uses of stock
and derivatives trading program like Settrade Streaming to be investment helper. To learn
the analytical principles of fundamental factors of the economy, industries and companies,
reading and interpreting key information in financial statements techniques along with
including sustainable investment (ESG) ideas and alternatives. To learn the investment
foundation in different types of derivatives both futures and options together with trading
mechanism of the derivatives market, collateral, investment strategies and cautions of
investment in derivatives. To learn the basics of investment in bonds including return, risk,
tax on investment as well as price analysis and bonds trading process in order to prepare
before making investment decisions and learn investment foundations in DW (Derivative
Warrant), price action mechanism and investment selection method and investment

strategy in DW.

M.113 FAnevily 3(3-0-6)
SC 113 General Biology
Fu13neni esfuresiivuazdnd tan13e15933nUss1Tu Anwisssurninasnau

VENNATINETINGT TITHlATIE AT UIUMTTNUTe NI invesiivuazdn it
seiulana wad ieide svu feseduTin mavhawvesnsaiinddalunmsmevondnumenis
WugNTIN WUFAENT N15A3RUT NaAnssudnd ITwwinis uwastivaring)

Biological concepts of flora and fauna in daily life, principles, structures, and basic
metabolic processes of organisms at molecular, cell, tissue, organ, system, and individual
levels, structures and functions of nucleic acids in genetic inheritance, genetics,

reproduction, animal behavior, evolution, and ecology.

.128 sy 3 (3-0-6)
SC 128 General Chemistry
lassasiegnay WusElaaud 519 snsiwuninuazunsuddy Jsuaduius uwia

YDINAT UAZATAZANY Ve gauall saunamans aunaind nsn-wud il
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Atomic structure, covalent bonds, representative and transition elements,
stoichiometry, gases, liquids and solutions, solids, thermochemistry, chemical kinetics,

chemical equilibrium, acids and bases and electrochemistry.

m.131 Wand 1 3 (3-0-6)
SC 131 Physics 1

NLAeS UTUIUNNINENIW SEUUMLIE N19.AA DUT Lagngn13iAd oudi vesdadu
o ndanu Tusmfulagngmseysny maedeuiivuumsu lusmudndauazngnisoydng
auna anmdangu namansvedlva nsundsnin Adu des amnufeu gamal autinisny
FoUVDIIAR QUUNARENS NnufaatrasinY

Vectors, physical quantities, systems of units, motion and Newton’s laws of motion,
work, energy, momentum and the conservation law, rotational motion, angular
momentum and the conservation law, equilibrium, elasticity, fluid mechanics, oscillations,

waves, sound, heat, temperature, thermal properties of materials, thermodynamics, the

kinetic theory of gases.

M.132 Wand 2 3 (3-0-6)
SC 132 Physics 2
UIAUNU: WeAnw m.131
Prerequisite: Have taken SC 131

ngresgaeuy awwlni nguesnid anuglndn laddinvdn wasoulnih nszualnin
s binludan ngvedlevin 1sasliiinszuanss nguesAsveoni auuwdivdn nguesd
Lod-a21% NUaIkaukUs AU B TRV WEnvedaas WAL nEN nHNI3
wilgthvesihsad 2asiiinnszuaadu aduudndnlni was Feumansifasmadawasds
flAnd Fandozmen nquimeusudesiu Mandiuadesidesdu

Coulomb’s law, electric fields, Gauss’ law, capacitance, dielectrics, electric energy,
electric current, conductions in materials, Ohm’ s law, DC circuits, Kirchhoff’ s laws,
magnetic fields, Biot-Savart law, Ampere’s law, inductance, magnetic properties of matter,
magnetic energy, Faraday’s law of induction, AC circuits, electromagnetic waves, light,
geometrical and physical optics, atomic physics, elementary quantum theory, elementary

nuclear physics.
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M.163 UfRMITTAnegwhly 1 (0-3-0)

SC 163 General Biology Laboratory

FsAunew: efnel wsefnwInTauiu m.113

Prerequisite: Have taken SC 113 or currently taking SC 113
Juinsiasuanunimeunedv m.113

Experiments related to the contents in SC113

W.173 UfTRnsiadiiugu 1(0-3-0)
SC 173 Fundamental Chemistry Laboratory
ATIAUNDU: ANYINTDUAU ™.123 139 111128
Prerequisite: Taking SC 123 or SC128 in the same semester
U URANsIEUANNINMGEYIYT M.123 viTe m.128

Experiments related to the contents in SC 123 or SC128

.181 UfURn5HENS 1 1(0-3-0)

SC 181 Physics Laboratory 1
UitRnsiiendu mstauazanuaaiaadou namans adu LAZRUVNAAIERS
Laboratory practices involving measurement and errors, mechanics, waves and

thermodynamics.

M.182 URURNsHENE 2 1(0-3-0)
SC 182 Physics Laboratory 2
UTRnsAgaiu T wiwdn srumand wagitandunln

Laboratory practices involving electricity, magnetism, optics and modern physics.

FF.101 N15AA 91U LalWuURENIII IOl 3 (3-0-6)

LAS 101 Critical Thinking, Reading, and Writing

(%
I v o

WAIUINBEN1TANDE1ERTAUYIUNIUNITAIAINIL NTIATIZE MTFLATIZH LAZNNT

o w v

Usziliua Wuinweniseruieduanseddny 1Wlagayaune viruad auufgiu nangiu
advayu nsléismaniurlgdoaguvesnudeu Wauinwen1sideulaniaiufniiuegied

WMARALAZNTEUTIVING FANAENenAuAn Lazidaulesdoyaid1iuluuedvaInuLes

Y

¥

fsanansadBmdnguuasdeyaunldlunisasivassdnudeuliogradiused@nsnm
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Development of critical thinking through questioning, analytical, synthetic and
evaluation skills.  Students learn how to read without necessarily accepting all the
information presented in the text, but rather consider the content in depth, taking into
account the objectives, perspectives, assumptions, bias and supporting evidence, as well
as logic or strategies leading to the author’s conclusion. The purpose is to apply these
methods to students’ own persuasive writing based on information researched from

various sources, using effective presentation techniques.

#19.105 ﬁﬂwzmiﬁamimqmmé’mqw 3 (3-0-6)
EL 105 English Communication Skills

Wauinwgnsiemsmanwdanguinunsils ya 61u uazdeu Annsldnm ddwi
wazduuluviunmadrnisiazdeny

Development of English communication skills, including listening, speaking, reading
and writing skills. Practice of language, vocabulary and expressions used in academic and

social contexts.

d9.296 NMNBINQUATIYINITANTUAIVTINGIFERS 1 3 (3-0-6)
EL 296 Academic English for Science Disciplines 1

MFTUITINEENISie WA 81U WEUAWISINGWTIYINTAWINGIENENT N1SHNNTT
agu msliddinany meSutgnszuunts nseendids mIssurganuduiusszninave
WazNA LAZN1TOSUIUANUANNUSTENINAMUIL D ULAZ AU

Development of English listening, speaking, reading, and writing skills for scientific
academic purposes. Practice of summarizing, giving definitions, describing processes, giving
instructions, explaining cause and effect relationships, and describing compare and

contrast relationships.

50



N15USIUNANTIS IS I URAZINAININ1SESINITANED

7.1 nMsUsziliunansiseuastnfnen
nmsuszlunansiseu Rduluaudededuuminendesssueans 1mensanuiseau
Ueyayn3 e, 2561 waz atudl 2 wa. 2561 uag atufl 3 na. 2564
N15IANANTSANYIIYY . 100 dunsglanidnd w.393 n1seneu uag w.491 laseu
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