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01420111 W&ndviale 1 3(3-0-6)

(General Physics 1)
o A = s a A s e
NAMANT NISIAADUNUUVBSTUOUN AR ﬂaﬁ’fﬁﬂ‘iﬂlﬂﬁllﬂa ﬂqmﬂﬂﬁﬂ1ﬁﬂ§

Mechanics, harmonic motion, waves, fluid mechanics, thermodynamics.

01420112 HWndvaly 3(3-0-6)
(General Physics I )
Jniideundew : 01420111
Tolhuidn Aduudndn Tl viewmand Aandynlnsiiiloadu uasfiundusitand
Electromagnetism, electromagnetic waves, optics, introduction to modern physics and

nuclear physics.

01420113 UfiiamsAand 1 1(0-3-2)
(Laboratory in Physics I)
JnfiSounnon : 01420111 viewdeuru nie 01420117 Wonsounu
Ugiamsdmivin Aandial 1 wiofldndiugu 1

Laboratory for General Physics I or Basic Physics 1.

01420114 U iamsWand o 1(0-3-2)
(Laboratory in Physics II)
ITiBeuninou : 01420113 uay 01420112 viendouiy io 01420118 ¥Seniounu
Ufuamsdmivin andial i viefdndiugu o

Laboratory for General Physics II or Basic Physics II.
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0142021 1** nasans I 3(3-0-6)
(Mechanics I)
TsiiFeusnfew : 01420111 unz 01417112
ﬂnmﬁmmﬂu mimaauﬂuﬂsaumwa"lumﬂﬂ namﬁmwmswuumgmﬂ ’Mﬂ!ﬁlx‘i
m‘N miau !Lﬁd?ﬁwﬂﬁﬂ' ‘Hﬂﬂﬂ']‘iu‘ﬂiﬂT mmamummmmnn‘[mwummﬁu
Newtonian mechanics, motion in non-inertial reference frames, mechanics of a system of
particles, rigid body, oscillation, central force, variational principles, introduction to lagrangian

and hamiltonian.

01420212  nasnans 11 3(3-0-6)
(Mechanics II)
IniiBounto ; 01420211
AuNSAINTDID Nuieiia Tndiow mamlasuiydd aunisusiadu-o Tnd
warmans ligadu wamansveslua uaznamans e iloadi

Lagrange’s equations, hamiltonian theory canonical transform, the Hamilton-Jacobi

equations, nonlinear dynamics, fluid dynamics and introduction to mechanics of material,

01420213** WAndHandinrmans | 3(3-0-6)
(Mathematical Physics I)
INfideundou : 01417241
Tandilymilandfifoadosiy aumseyiug AUMSIFRYNUTIos WanTuvoaniy
daymimvon aumsaunme fvadindaduiazmsing e UNTU ININB3IFTIAT 12U
g manlasmdasuazySes
Problems in Physics relating differential equation, partial differential equation, Green’s
function, boundary-value problems, eigenvalue equation, linear algebra and analysis, series,

advanced vector analysis, Laplace’s transform, Fourier transform.
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01420221  W@ndyalnl 3(3-0-6)
(Modern Physics)
AINNEoUNIADY : 01420112
A v w = o J 3 d an =
Viqm;]anwmﬂ‘lwuazwqu;]ﬂmumummwu [I421Y) Tmnqa AAMTATTDN VDIV
Vo3 Inagatuazdinhnads fuadve HAZAYNIAYAFIY
An introduction to relativity theory and quantum theory, atoms, molecules, statistical

mechanics, solids, superfluidity and superconductivity, nucleus and elementary particles.

01420222 WandgalninnlFaiims 1(0-3-2)
(Laboratory in Modern Physics)
TS ounney : 01420114 uaz 01420221 H3oN3pUMY
Uguansdmivinildndynlng

Laboratory for Modern Physics.

01420241  UfiiRamginyel 1 1(0-3-2)
(Instrumentation Workshop I)
fmu“?mwﬂwmwmaﬁﬁ@ﬂszmw"lﬁ'uaa:ﬂszm‘nﬁ’hﬂsﬁ‘[nmﬂlummgwqﬂﬂm‘f s
vonuuugunsallasld Taquszinnlduazalszinni 19 Tans Mgt lfioznios
mwﬁmﬁ?mmqﬂnmi'ﬁ':rﬂi’ffaﬂmﬂn‘lﬁuasﬂszmwﬁ%‘hﬁaﬂz
Physical properties of wood and non-metallic material in instrumentation, designing parts
of instruments with wood and non-metallic material, basic carpenter work and tools, production of

instrument parts with wood and non-metallic material.

01420242 UfiiAnuginsei 1 1(0-3-2)
(Instrumentation Workshop II)
S eunnon : 01420241
ﬁuu‘“ﬁmamumwmmi’ﬁﬂﬂszmwTawﬂumsa%’nqﬂnstﬁ msoonuuuglnsel Ingld
TaqusannTang fugwausdlfonnsnioe ﬂ15Nﬁwﬁyuamqﬂnm‘fﬁ'ﬁﬂ’i’ﬁ@ﬂizmﬂ
Tavzuawiia
Physical properties of metallic material in instrumentation, designing parts of instruments
with metallic material, basic mechanic skill work and tools, production of instrument parts with

metallic material.
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01420243  a@NNIdUNUDIAU 2(2-0-4)
(Introduction to Electronics)
a da 1
AFINLTYHUINDU : 01420112
2995 IWhnszuanswaznszuaady dygrauazdygnasuniu msdssuana
aQt ‘é o -] ] 4 4 @
AYIU 715NN laTon nsuFames A5 1A5DIVEIOBINDIS FULLA LAZAIS
o o o w a g a fadg A da A g9
ﬂszqnﬂ awsmmﬂgﬂaigigm reessamFadu lnimaed SiinnsolindiFuaviosdu 2993
= o
i')l.ll‘lﬂlﬂ‘lllm$ﬂ'liﬂi$§lﬂﬂ
DC and AC circuits, signals and noise, signal processing, semiconductor, diode,
transistor, amplifier, operational amplifier and applications, waveform generator, linear IC,

thyritster, introduction to digital electronics, digital IC and applications.

01420244 BidnmsefindibosdumaUgiams 1(0-3-2)
(Laboratory in Introduction to Electronics)
S euanio 01420114 uaz 01420243 Wiondoufy
UiRmsdmivSnsdamsetindideadu

Laboratory for Introductions to Electronics.

= = = J
01420245** BiaansoiindiFauaviiiosdu 2(2-0-4)
(Introduction to Digital Electronics)
i-}l‘ d‘ Qs v = o o =
anufidiosduinuiudyauuazglnssliFuay szuuiuiu sva uazadinmand
ﬂiﬁ'ﬂﬂ"lﬁﬂg ﬂ'liakﬂSTSﬁLEﬂﬁﬂBﬂLmULﬂm%s‘lﬂ‘i‘iﬂ ’Nﬁlﬁ‘ﬂﬁtﬂﬂm%ﬂﬂiiﬂ 1995
o ¥ - o/ o = o cf £
AUAIAY 29951vARA 199Tulasdyaauazgilnsel anllaenssunauiumasiiosdu
Introduction to digital signal and devices, number systems, code and logic mathematics,
analysis and design of logic gates, logic combination circuits, sequential circuits, arithmetic

circuits, signal conversion circuits and devices, introduction to computer architecture.

a = a ng a g
01420246%* mﬁﬂmaunﬁmmmmaaﬁumﬂﬂgumms 1(0-3-2)
(Laboratory in Introduction to Digital Electronics)
IMTOUNNDU : 01420245 HoWSDUAY
a wa o a ad a da A 3
ﬂ;]“l}ﬂﬂ']iﬁ'lﬁ5U3°H1'ﬂlﬁﬂ1’l§?)uﬂﬁl‘]i\'lmmﬂﬂﬁﬂu

Laboratory for Introduction to Digital Electronics.
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01420247 w3 Ineuiioady 2(2-0-4)
(Introduction to Metrology)
Fiiduinaen : 01420112 30 01420118 w3e 01420119
UTnamumenn ssuumiio uazaunsg i vanmsia szfouiinsia ns
AnTzEneadaasMIurYeIn AT IANTEY MITVNIATFIU MIAGVLIATIY 52U
ﬂmmwrﬁymﬁ'u wazmMIvIMIIRel iR sINaIine
Physical quantities, system of units and standard, principle of measurement, method of
measurement, statistical analysis and propagation of uncertainty, traceability, calibrations,

introduction to quality systems and metrology laboratory management.

01420248 W Ineudoadumalfiims 1(0-3-2)
(Laboratory in Introduction to Metrology)
SnfiFouniney : 01420247 Wiewdeufi tag 01420244
UfiRnsdmsvisunasineudeady

Laboratory for Introduction to Metrology.

01420261** !.Ll.imﬁﬂ"lﬂ‘ﬂ'l I 3(3-0-6)
(Electromagnetics I)
InfiFoumnnew ; 01420112 uaz 01417241
wanvasauazAnd 1 ndnvesauuuazdndiiman au il
aumimanluams Toymimaou mnfAuoaiag ladidnnin uaz Taquiman msmileni
wimdn Wi aumsuundioad lugduuveyiusuazSus maudvosadruniminluily
AN
Principles of electric field and potential, principles of magnetic field and potential,
electric fields and magnetic fields in matter, boundary-value problems, properties of dielectrics
and magnetic materials, electromagnetic induction, Maxwell's equations in both differential and

integral form, propagation of electromagnetic waves in media.
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01420262 wiman Iinnlgiiams

1(0-3-2)
(Laboratory in Electromagnetics)
IniiGoumnon ; 01420261 viewiouy
UuRmsdmsuTruimanlvivh
Laboratory for Electromagnetics.
01420311 WAndFndinmans I 3(3-0-6)

(Mathematical Physics II)
oo : 01420213
Warsumayluildnd msudaufedufinia SnnuFadou nqufiadal aours
duninialulgyw ildnd
Special function in physics, integral transform, complex number, residue theory, contour

integral in physics problems.

01420312 NQufdunmsIn 3(3-0-6)
(Theory of Relativity)
Anfideuannon : 01420112 uaz 01417112
duinsnmnaoulovalad eamanaazmsia vénmsduinsnmwaduiioams
vauMaAIUIFUNNE NN MsulaoInmiaial FuinsnuaziuIfaEamenin Tumwugy
uaznaI NS mmuﬂﬂﬂﬁuu%umﬁmﬁnﬁmfwﬁ’nmsmmmmauga MaBINALUY
ThwazanuTduas aumsvedlovialod
Pre einsteinian relativity, space time and measurements, principle of relativity, kinematic
consequences of relativity, space time transformation, relativity and physical concepts, relativistic
momentum and energy, relativistic covariance, principle of equivalence, curved space time and

gravity, Einstein’s equation.

50



01420321** naFani ALY 1 3(3-0-6)
(Quantum Mechanics I)
FNEOUNINOU : 01420221 1A 01420213 HIONWTDUNU
o o a g o @ o o A Y "
mMsulasuannarmaasaaiadntlunamaninoual WanFuaay vana11u bl

s

HUUY AUATUDINTOALIDS ANOlUNTINA Aaduiiums msduuuuesuedin Tumwud
a
Fayuuazatu oznonuuy lelasou

Transition from classical to quantum mechanics. Wave functions, uncertainty principle,

the Schrodinger equations, one-dimensional potentials, operators, harmonic oscillator, angular

momentum and spin, hydrogenic atoms.

01420322 Wndvesluiana 3(3-0-6)
(Molecular Physics)
SniiSeusnnew : 01420221
auiiaves Tuana NguRUeINUIEMAUAT FUIATLATMIAUNUMT ATPUAUTUAT]
msanuminasuvesTuana dundosuunm@ns Tsuuud sidnasouathns Tauuud as
UszgndszuuTuana
Property of molecule, theory of chemical bonding, symmetry and operation, quantum
chemistry, molecular spectroscopy, nuclear magnetic resonance, electron spin resonance,

molecular applications.

01420323 MSIAFIAIOUAY 3(3-0-6)
(Quantum Measurement)

]
= =

INITEUNINDY : 01420221 3D 01417241
ﬁugmmﬁm%qmauﬁn Fawarives Wouuoeuiuy m'sm?;mmlmﬁjw‘f'mdmmzms
mAgmuM MeudumMsTaetudetiios meudumsTauuy hivhate msialasdsiren
MININY
Basic quantum measurements, von Neumann'’s postulate, ensembles average and time
average in quantum measurements, continuous quantum measurements, quantum nondemolition

measurements, measurements without entanglement,
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01420325 Wandvesoznon 3(3-0-6)
(Atomic Physics)
AFINFOUNINOU : 01420221
ad o o mnng 1 d
sEULDIANATOUANRYT dulANug MvesezAN oznan luauwIImanLAE
= d <« @«
auw v szuudidnasouviatsdd aulpnsuvosozaow

One-electron systems, basic properties of atoms, atoms in magnetic field and in electric

field, many-electron systems atomic spectra.

01420331 QuvNamans 3(3-0-6)
(Thermodynamics)
JniiGewndew : 01420221
auAnANdeuvesdas naudemivesiy ngiuguvesgumnamand ane
auga YSuudndans q Tugamwasmnans szuuilauise
Thermal properties of matter, kinetic theory of gas, fundamental law of thermodynamics,

equilibrium conditions, thermodynamic potentials, systems of variable mass.

01420332 nasnansada 3(3-0-6)
(Statistical Mechanics)
S suanou: 01420331
ﬁumsﬁugmr?mi"mxwﬂmﬁﬁﬂ‘luﬁma sosromdauuy luTasuausiina uaue
fifa uazunsuduauaiina wisiFuladdu aumsuosaniue MInsza1edisoa YoIMF95 e
adAmnaudAY Meoudy msmuitiuuuy Tua-levalad
Fundamental equations for classical system in equilibrium, microcanonical, canonical and
grand canonical ensembles, partition functions, equations of states, virial expansion for real gas,

quantum statistics, quantum gases, Bose-Einstein condensation.
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01420334

01420343

guHNamaninAlfians 1(0-3-2)
(Laboratory in Thermodynamics)
FfiGenno : 01420331 wiendouru

YguamsdmsvIvIgunwamans

Laboratory for Thermodynamics.

ad -3 d a v
ANNTOUNALYUTU 2(2-0-4)
(Linear Electronics)

a da '
ABINLTYUNNDU : 01420243

7

[ = a d = = @ w
NANMIAATIZHIIBAANIBLNT MIAATITHAYY IV Ty IUIVNIY NogaTY

L o o

inesmspaaI FUILAazMTszand 29e3saFudu 2eesiuilagldyenu

o 1 = -4 a o = a
gilnsalvaneiosne Insameiuazmsilsygnd ginsaldnnsotindidaues

Principles of electronic circuit analysis, analysis of signals, noise, modulation, operational

amplifier and applications of linear integrated circuit, waveform generator, multi-junction

devices, thyrister and applications, opto-electronic devices.

01420344

01420345

silnnsefindiFudunndfiitns 1(0-3-2)

(Laboratory in Linear Electronics)

ST oumnADY : 01420244 1Az 01420343 WionTouriu
Ufiiamsdmivimddnansotindirudu

Laboratory in Linear Electronics.

UfiiRaugnsel m 1(0-3-2)
(Instrumentation Workshop III)
FINEOUNINDY : 01420242

o Pt { a 1 o '
ﬂ’l'i'f]ﬂﬂltu‘llq‘l.lﬂim uawuﬁmﬁ’mﬂaumma{ﬂnﬂﬂammu M3inoE1NazIDuALAY

j 1 4 o _ g 1
AIATIRADUUVUIA ‘wugmﬂmmﬂ‘mmmﬂ?mimiﬂa mﬁwawumuqﬂ ﬂﬁﬂi@s{ﬁlﬂ

IATDIINTMTHAR

Designing of instruments and parts with computer aided design, fine measurement and

dimensional check, basic machine work and machine tools, production of instrument parts with

production machine.

53



01420346  UfiAnugnsal 1v 1(0-3-2)
(Instrumentation Workshop IV)
TG ouanon : 01420345
mseonuuuginsafiaziudiudienouiiameisaasniun n1s Sasdeazuain
miasaeUvIa Mseu Tsunsunruguiuay uagmmﬁm%uamqﬂmafﬁ’w
m’%mﬂ“’ﬂsmuqm%amﬂﬂﬂﬂauﬁamﬂ53
Designing of instruments and parts with computer aided design, fine measurement and

dimensional check, numerical control programming and production of instrument parts with

computerized numerical control.

01420347 Biannsetindduay 2(2-0-4)
(Digital Electronics)
SfiFeunnnou ; 01420243
‘nqyﬁiﬁﬁ;ﬁaaﬁ’uuamﬁmmﬁwﬁ%qmSﬂ IATOVILIFINTIN 2199515 ZNOUIFIATSA
NIIMUPITIRIAD tazmstlszynd 299350 Fuay nMseonuuumazmIazynd s
wlasdygnanFauay mauaawauazugy vannsateToudoya gUnssinazms
szgnd maFousounzmaszynddaniugululns
Introduction to coding theory and logic mathematics, logic network, logic combination,
sequential control circuit and applications, digital integrated circuit, design and applications,

digital signal conversion, display and control, principle of data transfer, devices and applications,

microcontroller interfacing and applications.

01420348 BiannseilndFuavmnlfiams 1(0-3-2)
(Laboratory in Digital Electronics)
TiiGouannon : 01420244 Loz 01420347 Wiandouiy
UfiianmsdmivindiannsolindiFauas

Laboratory for Digital Electronics.
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01420349  WaAndupadsug 3(3-0-6)
(Physics of Sensor)
FWNIFEULINDY : 01420243
ﬂﬁmgminimaﬂ?fnﬁﬁiﬁumﬁ%”ué’ ¥iavowiug dygusuniu msdszuana
o s
aw nasmalasynd

Physical effects use as sensing, types of sensors, noise, signal processing, and

applications.

s &
01420361 15 eNaAsIIoIAY I 3(3-0-6)
(Introduction to Astronomy I)
TBINFTOUNNDU: 01420112 13D 01420118 130 01420119
d 9 a d a o d o a
ﬂﬁﬂ?ﬁﬂiﬂﬂﬁﬁ‘l ANDNAULASITZVUFIBS Tﬂﬁ\‘]ﬁﬁ']\‘ﬁ]ﬂ\‘lﬂTJLﬂﬁ'l;‘iﬁ ANUAVDIUDNNNW
4 oA ¢ a o ¢ 7 = 2 o
IATDIUDNIAIIATAT LUAZINAUANIITIAANTITIUNNIATIIIFNITAT UNITIANHIUDNTDIUN
Celestial mechanics, the sun and the solar system, structure of the planets, the origin of

the universe, astronomical instruments and techniques of observation, field trip required.

01420362 MINAATEDWY I 3(3-0-6)
(Introduction to Astronomy II)
F9 i vuannew : 01420361
anuazuNLaN® UssemaAuaz19na19wIn1l drlnasuvea1d MITUUNAT LAz

UALANE ITAINITUBIAT
Stars and galaxies, stellar atmosphere and interiors, stellar spectrum, classification of stars

and galaxies, evolution of stars.
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01420363 Virtusani 3(3-0-6)
(Optics)
Fnfidewndoy : 01420221
WaumaasizusnadiauazmMenn i luirumanifanu gilnsainm-
mans nquiANuAMIR RsININAeATIIRWMans dulRvouaes irumanives
ulevhuas ms@eauy mswannasTwanlsd
Geometrical and physical optics, matrix methods in paraxial optics, optical instruments,
aberration theory, optical interferometer, properties of laser, optics of opticalfiber, diffraction,

production of polarized light.

01420364 Viruenaaimnfiianis 1(0-3-2)
(Laboratory in Optics)

FHMNFEUNINOY : 01420363 HIDNTDUAU
fiianmsdwmsuIsmisumans

Laboratory for Optics.

01420365** aiman Tl 11 3(3-0-6)
(Electromagnetics II)
S¥iidounIney : 01420261
wamaaina i afuimin I ludanh verhadu mauksad wameaninig
Tl Badusinsam
Electrodynamics, electromagnetic waves in conductors, wave guides, radiation,

relativistic electrodynamics.

01420366 Wanduoanaw 3(3-0-6)
(Physics of Waves)
JAFoUNNDY : 01420211 H3D 01420261
[ @ a a a ¢ 1 ¢ A
sruumsunianiaanauazda i msinssilEes uazmsilseynd aduuuay
&L N . .
@owaz@esauas aawwiman lh aumsuundnad Usingmsaiaie venau

Mechanical and electrical oscillating system, Fourier analysis and applications, wave on

strings, voice and sound, electromagnetic waves, Maxwell’s equations, wave phenomena.
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3(3-0-6)
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01420373 Aaqenans I
(Material Science I)
Snfioumnnow : 01420221
Tnssaireozaoy Tumgauaziuse Tnssadwan audiannanuiounazidinaves
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NUUANTDINARN ﬂ’J’lll‘lJﬂW';';ﬂQNﬁﬂ L RITGEAAIT RNV o waﬁma%’ﬁu

aaf
Atomic structure, molecule and bond, crystal structure, thermal and mechanical properties

of material, crystal defect, alloy and phase diagram, organic polymer.

3(3-0-6)

01420374 Wanduodaudl
(Physics of Gemstones)

FNNFIUNINDY : 01420112 ¥50 01420118
= T Y [ = :&’ ey o
sssumIAnazMsulalsznnve syl sanInsudosdu auianiamenin vannia
Wandlumsiinszdgudinazns 19insesile msiiadludyudl vliavebyudl uaz
A d w = o 7] W =
6 dqyualuaalsingmsal msdiulgaguninoyua

= -5 =)
TUATIDYA DWHMDOUNS
Nature and classification of gemstones, elementary crystallography, physical properties,

physics principles of gemstone identification and instrumental utilities, causes of color in

gemstones, gem species and descriptions, organic gems, phenomena gemstones, gemstone

treatments.
01420375 Wandvoswdguiimalfiams 1(0-3-2)
(Laboratory in Physics of Gemstones)
MG OUUINDY : 01420374
Yfiamsdmivinidndvesdyudl

Laboratory for physics of gemstones.
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01420377 wWanHad 3(3-0-6)
(Liquid Crystals)
NG oUIADY : 01420261
dsziansdununinmad auiaueuleTenseln ilauazautifnisnenin ms
% a a o Qe ' T [~ 1
FAUNTITH MITUATIEHANUANTWNNIENIN mmﬂnnummnum'lﬂﬁw TUINLUINAN LDAEAD
' o 2
LA 9ANTDY ﬂ'liﬂ‘wf,!ﬂﬁwﬁﬂm&)
History of liquid crystals, anisotropic properties, phases and physical properties,
synthesis, analysis of physical properties, electric response, magnetic response and optical

response, defects, applications of liquid crystals.

= o a = 4
01420411** WanAHINOUNUADS 3(3-0-6)

(Computational Physics)

[
= A '

APINGUUUINDY : 01420221
&l = o = a W o =) o d‘ 3/
‘w'ug‘lu‘nNﬂmﬂﬁmmuﬁm‘vmumsﬁqm;aﬂflum5ﬂmamﬁ"wﬂaNwasﬂﬂimauﬂﬂﬂgﬁ1
nildAnd nuusiaesaznsdszgndmanamans wimdanih adu aeusuAidnd uas
a o
dandvosaynia
Basic mathematics and numerical techniques in computer calculation leading to solution

for physical problems, models and applications in mechanics, electromagnetism, waves, quantum

physics and particle physics.

01420412  MISNADILVUIZAVOEZADY 3(3-0-6)
(Atomic-Scale Simulation)
S ounen : 01420411
HUUTIRBIVDITTUUBEARN mANANIIHANdd mTumsTiasuuuuuAeNiIm e
maiamItiewwy tarmslszgnanssiasauulumsdnu iag
Modeling of atomic system, physical techniques for computer simulations, simulation

techniques, applications in material study.
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01420421 namaaInIouAl Il 3(3-0-6)
(Quantum Mechanics II)
a da '
AFINTIHNINOU : 01420321
' ; = o ' o - o o
mMsilszanamuuufna1adn vanmsuysm ﬂf]HQ%BQLWG?LVIQ%LU%H!LUUM‘UH
wazdiufunal NOBHMINTUII TTVUHAIBOYNA
Semi-classical approximation, variational principles, time independent and time

dependent perturbation theory, scattering theory, systems of identical particles.

01420422  Wandvosiiundea 3(3-0-6)
(Nuclear Physics)
S ounine : 01420321
aymayag i luiundee ouasnssznineymalutiunase Mmslnsed lay
Fouseoynn uuuaesvesiiundea mseiialnad nouuenlfnsetiundea ns
aaleAvestiunded
Nuclear elementary particles and their interactions, accelerators and analysis, nuclear

models, nuclide table, nuclear reaction theory, nuclear decay.

01420424 Wandnarwoynia 3(3-0-6)
(Many-Body Physics)
IPNBOUNINDY : 01420221
=1 [ 1 [ r=1 [ = & =
aymamieuny Tyvuuuwlugy vanmsnanuasania msiszana a1svsuay
#1513-Wond adALUUAIDUAL WNSNFAIHUILLY

Identical particle, stochastic problem, Pauli exclusion principle, Hartree and Hartree-Fock

approximation, quantum statistics, density matrices.
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01420425 Wandoynia 3(3-0-6)
(Particle Physics)
Svifidouninen : 01420221
auiiAvesoymayag i Aandvouniousioymauazinieasnduoyma mautlag
uuuenNas tazngmMseyiny Inssaiaveuenseu 1azuUUTIARIAN SUATHI UL
wimdn I Suasftowuuoen uuusiaeunasgu venmitoninuuusiaeunasgu
Properties of elementary particles, physics of particle accelerators and detectors,
symmetry transformations and conservation laws, hadron structure and the quark model,

electromagnetic interactions, weak interactions, standard model and beyond standard model.

01420441 glaﬂﬂﬁﬂﬁﬂﬁ,ﬂWUﬂTW 3(3-0-6)
(Physical Electronics)

FPINFTUUNINDY : 01420221 wa 01420241
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oEADN LagNAN NguYMImieni daude gUnssivIRLIAzUIg dauso Toryduy
d a o o s da
uazglnsaliranloudy 19955 gUnsalBl@nnselndiF e
Atom and crystal, conduction theory, junction, bipolar and unipolar dervices, Josepson

junction and quantum devices, integrated circuits, opto-electronic devices.

01420444  m31lszgnd luTns Insivanvesnaland 3(3-0-6)
(Microprocessor Application in Physics)
JNTouINoU : 01420248
é’ l:‘ ﬂ/ o
anudnugmnenylulas Tnswaaed danuqululnsuazmsdssynd
aodaonssuveslulas Tnsiwamesuazdrniugululng mseudeiumiie s uaz
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punsal Buna 1@1ANA MmFemsdeyauuveynsy Mindasdyguuemdeniuaiyia uaz
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Tnsiraios ‘Hiﬂﬂ'lﬂ?‘]JﬂJJhbJTﬂ‘iﬁJﬂﬂﬂuﬂ’JUﬂ']HHLE}ﬂ’Ll“]ﬁJ‘Uﬂ TYYINUVANWNIZHASNT
g £ T o o = d A
W19 viwanud Tasass madssygndnail@nduazaiuoug
Basic knowledge of microprocessor, microcontroller and its application. microprocessor
and microcontroller architecture, memmory and input output devices interfacing, serial
communication, analog to digital signal conversion and digital to analog signal conversion, sensor
interfacing. introduction to microprocessor or microcontroller programming with assembly

language. interrupts and direct memory access. application in physics and other areas.
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01420445 msUszyndt s InseamaedneflandmnUfiang 1(0-3-2)
(Laboratory in Microprocessor Application in Physics)
TNTGUULADY : 01420348 A2 01420444 WioWFouAY
UgiamsdmivinmsUssgndluTns nsaosneildnd

Laboratory for microprocessor application in physics.

01420452 Windwpeanzuadow 3(3-0-6)
(Environmental Physics)
ST suinnien : 01420112 3o 01420118
annzadeuiinedostumsudsed msdeuanudeu wauas Tussmuy auga
wé’u‘lumm'szum{uﬁmmxmimmﬁ ﬂﬂw'%u"luﬁnnzu'mﬁ’an ﬂ')'llJlMﬂ@'iNﬁgﬁ’JlN
pungilusuunuazludios AaiFiauazussena
Radiation environment; heat, mass and momentum transfer, energy balance of the earth
atmosphere systems, environmental moisture and evapotranspiration, urban-rural temperature

contrast, human and the atmosphere.

01420453 NINGINTNAINY 3(3-0-6)
(Energy Resources)
INEIUNINDY : 01420221
o = s ar c’:’ o 4 =
NAINUUEIDINAY WINUAN WAL WaIuAaUNzEa Audauninldinn
a =Y S d d tﬁ' = = J a
ﬂ'am%'aumﬂmnm;m WAINUUAATYT AR (FOINAIDINFINIA (F¥DINGI91n 1a 1aTIou
v s @ ~ = o
M3 lFaemsdsendandanu ImsanyuenanIun
Solar energy, wind energy, hydro-energy, sea-wave energy, geothermal energy,

oceanthermal energy, nuclear energy, chemical cells, fossil fuels, fuel from biomass, fuel from

hydrogen, energy utilization and conservation, field trip required.
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01420454 NWAINUUAIDNAY 3(3-0-6)
(Solar Energy)
INGTUULIADY : 01420331
4 a douada a  dd & ' 3
MINMANTVOIANDINAY 99 INANMAINANATENUNY Tan Msaemauou
o & A o a a ¢ Y w a
MAUManIvoAT09IIUT T ITINAN0 AT sz ldndinunmetindluglanudon
msasugiwdnuuaserfindduam msnlfsuzindaanuaserfind@u Wi Smsdnu
UONANIUN
Solar astronomy, terrestrial insolation, heat transfer, optics of collectors, solar heating

systems, conversion of solar energy to work, photovoltaics; field trip required.

01420456 WAndvoILIIENA 3(3-0-6)
(Atmospheric Physics)
JwiiTousnion : 01420112 wie 01420119
SRR AN YR TIINA Usnngmasimsunsaduazdsingmsaims
uara Torhuasii qunmarmanivosussna wamansveaussemea T luussens

Levels and composition of the atmosphere, radiation and optical phenomena, vapor and

water, atmospheric thermodynamics, atmospheric dynamics, atmospheric electricity.

01420463 WaAnduesann 3(3-0-6)

(Astrophysics)

]
= =

NG oUNINDY : 01420332

o @

TTanmsvesnd wnaw Aems ami aniiaseu nguidusinsamiialy viqu
1 9n3218INN
Stellar evolution, universe, quasars, pulsars, neutron stars, general theory of relativity,

black holes, cosmology.
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01420467 T0TNAINYY 3(3-0-6)
(Cosmology)
NTIUIINOY : 01420221
Ao W ) a d [ Jd o Jd Jd
vy dusinsamin i weSnveanfiaunni-quad-1aueidu-193nnes aumsves
d o Qo Y] o A 3 Y o r=3 L] a
Wiau1ud dnuue msneadvesdnsna F9& lulasnvunas msadetiundealugiein
e pafmlsznou madelaseade uazTasedevnalngTuennn
General relativity theory, Friedmann-Lemaitre-Robertson-Walker metric, Friedmann
equation, Big Bang, inflation, cosmic microwave background, Big Bang nucleosynthesis,

contents, structure formation and large scale structure of the Universe.

01420472%* Tagenans II 3(3-0-6)
(Material Science II)
S ounnou : 01420373
Wuszuazsunsnsnsnzaen Usunnvosiaquarms sy Toml Tassadhs
uazms 1FnuTanenay wsin uaz wedwey autianalvih avtididsnnudou autianis
(e
Atomic and interaction bonding, type and application of materials. Type and application
of metal alloys, ceramics and polymers. Electrical properties, thermal properties, optical

properties.

01420473** AANTV0IV0 I T 3(3-0-6)
(Physics of Solid I)

FNEeuUNINDY : 01420221

Tnseadandn mamouuvenin laendnuazuaaiadund 1513EHI DAY
uazmstamiiorluwin msduveaanisuazauiannnuiou upudiaes
Siinnsoudasy noufuoundanuvesdidnason

Crystal structure, diffraction of wave by crystals and reciprocal lattice, interatomic force
and crystal binding, lattice vibrations and thermal properties, free electron model, electronic

energy band theory.

=+ snmUSuge e



01420474** ANFUD U0 IT 11 3(3-0-6)
(Physics of Solid II)

v
- =

IFMNITOUNINDU : 01420473
aa o & o d 2w ) wa 1 o s a
Wandveamsneani gunsalensnadnh avdidmanimanuazmauas auialad
1naTn SuasATRT BB lundn
Semiconductor physics, semiconductor devices, magnetic and optical properties,

dielectric properties, various interactions in crystals.

01420475 wAnmansSsdond 3(3-0-6)
(X-ray Crystallography)
IS euannon : 01420221
aunasveanin msszgndnguingy Nandvosdadond nquimadeuu Fims
naaoan Insaadaveanan lasSideond
Crystal symmetry, application of group theory, x-ray physics, diffraction theory,

experimental methods of x-ray crystallography.

01420476  FAndveeiaireanda 1 3(3-0-6)
(Physics of Superconductor I)
Infiseunneu : 01420321
auiansanudounazmaiwihvesdidnasoudnh aduuaniisuasfiudia soai1e
wanLazIAdina aumsuungnaduazanneeiman Ysingmaaianimiieint
3n9A Anheedunmileziuaes ﬁaﬁwaﬂﬁqqmwgﬁ‘iﬂqﬁqa
Thermal and electrical properties of conduction electron, lattice wave and Fermi surface,
energy gap and effective mass, Maxwell’s equation and magnetic susceptibility, critical
Superconduc-tivity phenomena, type I and type II superconductor, high critical temperature

superconductor.
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01420477 Wandveanniwiag II 3(3-0-6)
(Physics of Superconductor II)

=

FHMITEULINDY : 01420476

o/

mﬁwmﬁa"hiagfluﬁummimﬁmmzagﬂuﬁumuﬁmﬁn auiiAmguunamans
nouAUmLs n-auA aulAMaimAn anuzIEn MRz EN U HAY F0UZINgA
sz Tued auianmsvuds aunfamsanlnInsalndl nazmsilszgnd

Superconductor in zero and in a magnetic field, thermodynamic properties, Ginzburg-
Landau theory, magnetic properties, intermediate and mixed states, critical states, tunneling,

transport properties, spectroscopic properties and its application.

01420478 w1 luf@nduazunTumalulad 3(3-0-6)
(Nanophysics and Nanotechnology)
SeEenuInen : 01420221
aufRuazdnuazmmzvesszuuu Tu AandAszaunTu meadrsszuuuniu ms
wiautavesszuuw I M3 lendreszuuu Ty msaneszuuu Tud1875msian
TumaTuTad uazmsilszgnd
Properties and characterization of nanosystem, physics at nanoscale, fabrication of
nanosystems, manipulation of nanosystems, simulation of nanosystems, nanotechnology and

applications.

01420481 W@nFguam 4(3-3-8)
(Health Physics)
IrniTouNINoU : 01420221

o o o . .

WiuAn S sFiasSIdond vuea1e 9 N1Flumsiada @ mamuimdTnusaa

o o o )

Lﬂ%@\ﬂﬂﬂ% msmmmﬂ%mm%’a%ﬁmq’a’wmﬂ Hﬁﬂﬂ’!‘iﬂlﬂﬂullﬂ$ﬁ1u3mﬂ1ii%’fﬁ@ uag
da ° 9 a wa o o L)
Qﬂﬂiﬂ!iiﬂ m‘smmmuasmsoammwmﬂgummi&ﬁ mimu’mua:ﬂmﬂu 338070
funadou ImsAnyiuengoIui
Radioactivity and x-ray, radiological units, calculations of radiation quantities, radiation

instrumentation, body radiation dose, principle of control and calculations in application of

radioactive material and devices, environmental radiation, radiation protection, field trip required.
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01420482 WAnFWINIWI 3(3-0-6)
(Biophysics 1)
ANNEoUNINOY : 01420112 13D 01420118
[] = da o o a A a o
TassadranazmaianuvesszuuFinw namansisadanm I Wand
‘faa o a ) = = a ot
vourad WandveadaTuana nalnmahauvesiaTuana madaneil@ndsanm
AFAUNATINN A Tu TadFan
Structure and function of biological systems, biomechanics, biomaterials, cellular

biophysics, molecular biophysics, biomolecular mechanism, biophysical techniques,

bioinformatics, biotechnology.

01420483  WFndTIN M 11 3(3-0-6)
(Biophysics II)
FniiGounnen : 01420482
namanivesdr luana msaieTouanznszduinzndany missToudidnaren
uag Tlsnen msihleoou nszurumsFunliivldifausna vomoiszauH Tuana
mﬂﬁﬂﬁw‘iumsmiﬂﬁaﬁ%’nmaﬁﬂmaqa minaaesiiiy Tuanafe:
Mechanics of biomolecules, excitation and energy transfer, electron and proton transfers,
ion conduction, mechanochemical processes, biomolecular motor, techniques for biomolecular

structure determination, single molecule experiments.

01420484* MsdmpuFIneNINDSYeIT) Tuiana 3(3-0-6)
(Biomolecular Computational Simulations)
Tnssadwveadnluena suilsuBuvuiasaseneniunes mitaesluana ms

o e a = a o s o =
mamwmmmﬂmaqa TR PTG RGN B EA T2} ﬂ1sﬂsxqﬂmmumaawﬂmaqa
Structure of biomolecules, computational simulation methods, molecular modeling, molecular

dynamics simulations, empirical force field, applications of biomolecular modeling.

01420490 aun9ANYN 6
(Cooperative Education)
msUgiRamludnsugminamiingg mulasamsi i@ useunusnasasunms

aMmsenuLazm i taue

On the job training as a temporary employee according to the assigned project including

report and presentation.
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01420496 (Soammzmailand 1-3
(Selected Topics in Physics)
Sounmwiznaildandluszdulianad dbieandouly uusazninnsdnmm
Selected topics in physics at the bachelor’s degree level. Topics are subject to change in

each semester.

01420497 FuNM 1
(Seminar)

o a o i =y L [
msdnauesnazenlseiiteniiaulameilandluseaudSyanes

Presentation and discussion on current interesting topics in physics at the bachelor’s

degree level.

01420498 gy Ay 1-3
(Special Problems)
= 9 ) o a o a =t =t =1 =1 =4
msfnANANMIAndseAuUTya T taziouGeadewiluiiea
Study and research in physics at the bachelor’s degree level and compile into a written

report.

01420499 Tasanudnd 3
(Physics Project)
Tassnuaulalunananieg vesldnd

Project of prepactical interest in various fields of physics.
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01420101

01420102

01420115

01420117

01420118

= =% =Y = = o'_r
- neAnUSmyednlunnadnanuiall
Wand lugInszdriu 2(2-0-4)
(Physics in everyday life)

o ' aa o sl 3 aa o W
UANNIIAN 9 ‘I‘ﬂ\‘l?’lﬁﬂﬂ Llﬁ$ﬂ1§1ﬁ‘lﬂﬂ§mﬂﬂ]ﬂmﬁﬂﬂ“ﬂﬂﬂi55]1'114

Basic principles in physics and astronomy related to every day life.

= &' o o
HandNugudmiumsueas 3(3-0-6)

(Basic Theater Physics)

=1

o J a 4 ) o o =
wanmsiugiumaildnd msih liilszgndsuisosdoaazuaalumsuaasuazms
AuUAI

Basic principles in physics applied to sound and light in theater arts and music.

Wandosraduvinnlfiifms 1(0-3-2)
(Laboratory in Abridged Physics)
Jniiounnon : 01420119 viondouru

UguamsdmsvIimiandedradaal

Laboratory for Abridged Physics.

a u’J
Wananugu I 2(2-0-4)
(Basic Physics I)
o o o A P o a
ANafAITNT ﬂﬁﬂ"lﬁﬁﬁﬂlﬂﬂl‘lﬂﬁ QmﬁﬂﬁﬁTﬁﬂi A3 UNLUUFITUDUN

Mechanics, fluid mechanics, thermodynamics, harmonic motion.

Hndiugu 2(2-0-4)
(Basic Physics II)
S ouanon : 01420117

Ty wimdn aduimEn i veumand Adndyaluido ey

Electricity, magnetism, electromagnetic waves, optics, introduction to modern physics.
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01420119 Wdndeenadanl 3(3-0-6)
(Abridged Physics)
namans quuwamans aaw dos Ilhade TiMnszue wimdn ady
wisndn i wa Wandyalmiidioedu
Mechanics, thermodynamics, wave, sound, static electricity, current, magnetic,

electromagnetic wave, light, introduction to modern physics.

. ¥
01420181  Aandwugulumsunng 4(3-3-8)
(Basic Physics in Medicine)
"o 2 a ] °
nasharas quvmamans Tihuazinimdn adu Aandynlmi mshllszgndma
d 1a ws ) o o - d&' o
msunnd UgiamsdmsvImidndiugulumsuwng
Mechanics, thermodynamics, electricity and magnetism, waves, modern physics,

application in medicine, laboratory for basic physics in medicine.

@ s & w
01420372 JA9MAAIILDIAY 3(3-0-6)
(Introduction to Material Science)
FNNIFOUNINDY : 01420112
9 = aa =) 4 Q a a o é
Tnsaard1aman ﬁummﬁﬁﬂﬁmmmaﬂssmw 510 Tane wodwosuazaisna
#2111 mawae uazmsldlse lewd dwmduiidaaivay

Crystal structure, physical properties, production and utilization of selected materials,

ceramics, metals, polymer and semiconductor.

3.1.5.2 5w%mﬁnﬂusﬁ’aﬁmuanﬁﬁ’ngm
01053351 MANMIBOAULNINNITUITY 3(2-3-6)
(Principle of Packaging Design)

nguuaznfalumseenuuy mssaesmlszneufadl msldsunsusvindia &
HATMIBNYI lUMIoonULY m5m)mmum‘%"amu‘mua:ﬁq;ﬁ'ﬂmf M3DNULUMINNA
AnuAuiLivdataifumsoonuuNMTuzYs Y

Theory and concept in design, art composition arrangement, application of geometric
forms,, colors, and letters in design. Mark and emblem design. three dimension design, relationships

of product and packaging design.
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01202472 maTulagiaquilu 3(3-0-6)
(Nanomaterial Technology)
FilauagnszuIumsduns iz Taqui Ty qﬂnsn‘fsm:m‘%iaqﬁmmmﬁ’ﬂumzmmmm
Jagunlu
Type and synthesis process of nanomaterial, device and instrument for nanomaterial

characterization.

i ol
01403113 IANNUFIU I 3(3-0-6)
(Basic Chemistry I)
S = = = s = v o d o
ozaouuaz InTsad e szuufiSendn siguvimumin Wusznd Yunaduius ula

o
VDAUH AT VDIV mﬁazmﬂuazﬂaaaauﬁ

Atoms and their structures, periodic system, representative elements, chemical bonds,

stoichiometry, gases, liquids, solids, solutions and colloids.

= A
01403115 IANNUFIU I 3(3-0-6)
(Basic Chemistry IT)
INNFoULINOY : 01403113
o - | ~ re
guvnamans saunamaniiall auqanil nsauaziua augavedlosow il i
a o = ) a aa =4 aa = u’&}
TIUNTUTYU mﬂﬂammuw ANUAUARYT IANDUNTYNUTIU
Thermodynamics, chemical kinetics, chemical equilibria, acids and bases, ionic equilibria,

electrochemistry, transition elements, compounds, coordination chemistry, nuclear chemistry,

basic organic chemistry.

01403118 YFuAmsIATNugIn 1(0-3-2)
(Basic Chemistry Laboratory)
IS eunnon : 01403113 wiowdoudu
YsiAmsnanesdmivmniinug

Experimental laboratory for basic chemistry.
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01411431 ssgimonlsdugiuvoaging 3(3-0-6)
(Regional Tectonics)
p3d Insuazdumianmasssiusdugmvosy 151 endm 42 Tan werlnuadouas
PIFRz Tusaninesld
Geology and tectonic settings of Europe, America, the Poles, Africa, Asia, and South

East Asia.

01417111  upagaa I 3(3-0-6)
(Calculus I)
aa A o & s ¢ v a v ¢
auALarAUADILDY aYWUsYaIanFuLAzMIYIzend AuBioyiuiuazms
Uszynd USriusuazmslszgnd
Limits and continuity, derivatives and applications, differentials and applications,

integration and applications.

01417112 uAAgae IT 3(3-0-6)
(Calculus II)
Tniounnou : 01417111
sndnmuiia oyiustes SuT warwdu aumsiFeynus yagu

Space geometry, partial derivatives, multiple integrals, elementary differential equations.

01417241  uAagae I 3(3-0-6)
(Calculus III)
Tniizounnew : 01417112
aynsueud names nfigi 3 A Waidurnmes namesunagde unagaaves
maulsru

Infinite series, vectors in 3 dimensions, vector-valued functions, vector calculus, calculus

of variations.
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01417242 dtumsiBeoyusido iy 3(3-0-6)
(Introductory Differential Equations)
Snfidounnow : 01417112
aumadeyiuiiudadu aumsdadulmeniug samsulasanamuazns
NAAY Hamasve s MaFuduRTuoynmd ssuurumTFudy n3lsfuvostinls
GERY
Linear differential equations, non-homogeneous linear equations, Laplace transforms and
inverses, power series solutions of linear differential equations, system of linear equation,

variation of parameters.

o a =4 A‘ 3
01421323 NFMAATUUAALTIUDIAU 3(3-0-6)
(Introduction to Nuclear Medicine)
= l:l = Al
’J‘b"m?’l’f]\iﬁﬂuﬂ’lﬂﬂu 101424111
nanvesmaniiunass anudasademedd lununamansiundes msia
o o @ ¥t 4 o a o o
Pnasannmsihas le Ty IndSsdidrgsrme insesiiomansmaniiuades ndsasi
[ | v W du A da A ¢ ada
WAL TYNUNTITIVATATUUARYIANUAN
Principles of nuclear medicine, radiation safety in nuclear medicine, dosimetry of
internally administered radionuclides, nuclear medicine instruments, radiochemicals amd

radiopharmaceuticals, clinical nuclear medicine.

01421331 fusiupamniadaunadon 3(3-0-6)
(Environmental Radioacticvity)
Jnfidoedouinnon : 01424111
undsvasfuiuassdluFunadon Timsmaoudioniimenimuaziininen
ussEMA AuAu tazimaat g Ta01mms MAamuazmsquadaaden unizenn
guAmMgnIstiundes anusezmsUsziunansenudodaunadoy
Sources of environmental radioactivity, physical and biological transport pathway in
atmosphere, terrestrial and aquatic through food chain, environmental monitoring and

surveillance, lesson from nuclear accidents, risk and environmental impact assessment.
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01422111  wanada 3(3-0-6)
(Principles of Statistics)
mANURARIIAUINAER fatadumiad daamnans Ariamanszate duulsgu
wazmanenussanuiezduvesdunlsgu msusnuam3u msusninahdros mauen
usailnd mauenuasdied aifeyiudmivlssmnaReazasalsznng msdas iz
doyaniud msTinszianunsisunumadie MRz MsoanesFaduuuy e
Concept of statistics, measures of relative standing, measures of center, measures of
dispersion, random variables and their probability distributions, binomial distribution, Poisson
distribution, normal distribution, sampling distribution, statistical inference for one and two

populations, analysis of frequency data, one-way analysis of variance, simple linear regression

analysis.

01424111 WANFIINE 3(3-0-6)
(Principles of Biology)
T luanavesiaiiitn wad uazmunuediy Wugmans uagdiaims anu
nanMawvessiindiitin Tnssadaasniiivesdainz iy UnmIMeLEzNgAnT Iy

Biomolecules of organisms, cell and metabolism, genetics and evolution, species

diversity, structure and function of animals and plants, ecology and behavior.

01424112 ¥ Inenmaliia 1(0-3-2)
(Principles of Biology)

INBeuIADY : 01424111 WieFounouru

Ujiamsmsldndesganssend imaduasdudsznovverad dortumadiazms

a

= o a

4 = < v . | o o
whouRvoms e lanl uazwdan luiis5n iedofiniazdat 1INTveawadlazns

A Aaa

uiaad myduiufunz mswdaweaialFin mumanvasvesdalitsa uazingine
Laboratory for microscope, cell and comments, cell membrane and transport, enzyme and
bioenergetics, plant tissue and animal tissue, cell cycle and cell division, reproduction and

biodevelopment, species diversity and ecology.
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01426221  mitlesiusunsenied 3(2-3-6)
(Radiation Protection)
Iniidesouannou : 01420112 wie 01420118
uwamumatfoeiuiad Uivan uasSnguszadveamtoatiusad sunsionnied
Alafiiainad@ mssuidnnmousnuazmeluiteme ndnmsniuguenumdsiily
U MsnguAunaden msniuguay gUnseltniisad mstfeaiumshgszuumiels
ms$amsiudoufituii mM3tamsmnAuiuasad mslsziiuduasie msdszine
msfuiunsessdimutineluieme msnsdaluyana nisdisremauiou uazms
astvialufunedouedsdeiio
Radiation protection guides, philosophy and objectives of radiation protection, radiation
hazards, dose limit, external and internal radiation exposure, principles of control of source
confinement, environmental control, control of man, radiation shielding, respiratory protection,
surface contamination limits, waste management, assessment of hazard, estimation of internally

deposited radioactivity, personal monitoring, contamination surveys and continuous

environmental monitoring.
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