AN93 UV INANGATINGIANEATTMTN srv13vIWENE W.A.2561

sedvidusiaivivemangns
sy lunangns
01420111 Wandvhly | 3(3-0-6)
(General Physics 1)
namans Mardsuiiuuusniueiin adu namaniveslva gammamans

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

01420112 Fandvialy I 3(3-0-6)
(General Physics II)
FgfiFeuannen : 01420111
Iylhusindn aduuimdnluih ieumans Fandgalnidowy warluadesiand
Electromagnetism, electromagnetic waves, optics, introduction to modern

physics and nuclear physics.

01420113 UfURNsWENE | 1(0-3-2)
(Laboratory in Physics 1)
AdiFeuanne : 01420111 vewdouiu wie 01420117 wiewdoudu
UFTRNsEmEUIn Fandvlu | wiellEndfiugy |

Laboratory for General Physics | or Basic Physics |.

01420114 UURNsWENS I 1(0-3-2)
(Laboratory in Physics II)
TiFeuanneu : 01420113 way 01420112 vienSeufu wie 01420118 wienseuiu
UFTRnsdmsUIn Fandvly I vdeRAndiugu I

Laboratory for General Physics Il or Basic Physics II.



01420211** na@ans | 3(3-0-6)
(Mechanics 1)
ismﬁtf%aumﬁau : 01420111 uae 01417112
namansiadiu Mandeuilunseudisdsliides namaniuesszuvoynia Tnquis
S My ussgudnans ndnnisudsen anseadeunasusialmifoudesi
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  naenans Il 3(3-0-6)
(Mechanics i)
FgfiFeuanne : 01420211
AUN1581N5999 Vgufuetalnideu nsuuasuutygs aunsweliadu-eilad
wamansliiBadu wamansvadlva uaznamansanidesdu
Lagrange’s equations, hamiltonian theory canonical transform, the Hamilton-

Jacobi equations, nonlinear dynamics, fluid dynamics and introduction to mechanics

of material.

01420213* WaAnABentineans | 3(3-0-6)
(Mathematical Physics 1)
FdiSeusnniou : 01417241
Tangtymilandiifedostu aunmseyius aunsdeoyiuddos fleiduvesniu
Jymeveu aunisAanie fvadingaduiasnsiass aynsy nnwefddingeidu
g9 Msklasaaouasyises
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 Wandgalnal 3(3-0-6)
(Modern Physics)
ApriiFeuannion : 01420112
yquiduimsamuasnguimeusindosiu sxnon lmana namaniada vesuds
vodlvagindauaziniednds Taedva uazeynnyagy
An introduction to relativity theory and quantum theory, atoms, molecules,
statistical mechanics, solids, superfluidity and superconductivity, nucleus and

elementary particles.

01420222 Wandyalniniauianis 1(0-3-2)
(Laboratory in Modern Physics)
AfiGeusniey : 01420114 uay 01420221 Wienionriuy
Ufuinsdmsuiniidndgalny

Laboratory for Modern Physics.

01420241 UfuRaugunsal | 1(0-3-2)
(Instrumentation Workshop 1)
autimamenmvesianussiamliiuazUssianitlillslanslunisa¥rsgunsal ns
oonuuugunsallaeld Yanussamlifuazssanililldlane fugunuislivaseiesdions
wAnTuNLgUnIaideYagUssnlsl wasUssanniililalany
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 UjdRaugunsal I 1(0-3-2)
(Instrumentation Workshop 1)
FfiSeusnmiou : 01420241
autfnanenmvesTanUsennlanglunisaiagunsal nseenwuugunsallagld
faqussiavilany fugrunuddlileunziadosile manantusugunanide TanUssunlans
U9
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.

3



01420243 Bidnnsedindidesdu 2(2-0-4)

(Introduction to Electronics)

AMSULINBU : 01420112
29ashnsElanTIAENITUEEU daauasdYIMIUNIL NMTUTENANG

Foyeyad @909 lalen NIUTALADST LATDIT81Y LATDIVBEODINDLITULLS LaZNT
szend 2993 LdngUdygI 2esndedy Insawes Sidnnsednddvaulodiu 1993

(ol

FIFUAUAENTUTEYNA

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 Bannsedndilewiunauiifnig 1(0-3-2)
(Laboratory in Introduction to Electronics)
FgfiFeuannen : 01420114 uay 01420243 viieneuriy
UfURnsdmsuIndiannsetindilowiu
Laboratory for Introductions to Electronics.
01420245 iannsedndifsauiowu 2(2-0-4)

(Introduction to Digital Electronics)

mmilﬁ"aaG’TuLﬁaaﬁuﬁmmﬂmLLazqﬂﬂizﬁL%aLaﬁu STUUIIWIU SWA uazadina1ans
ATINATENST NITIATIZAUBZOONUUULAALTINTIN WITUTZNOULTINTIN WITVINU AIUARY
2995LAVALUA ’JQQ%LLUaﬂﬁiyiy’]mLLaxqﬂﬂiﬂj annenssunoninmosiied

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.

01420246** 5Lﬁﬂmaﬁﬂé@qLamLﬁaqé’umﬂUﬁﬁ’amﬁ 1(0-3-2)
(Laboratory in Introduction to Digital Electronics)
AfiBeusnneu : 01420245 Wiewiouriu
Uﬁﬁ’amsé’m%’ui‘nﬁéLﬁﬂmaﬁﬂél,%uamﬁaqﬁu

Laboratory for Introduction to Digital Electronics.

513915159



01420247 3w ndesdu 2(2-0-4)
(Introduction to Metrology)
Afi3eunnneu : 01420112 v3e 01420118 w30 01420119
USUUNIINIEAIN SEUUNUIY BagdInsgIu wann15in sedeuisnisin n1s
AnTigineadfnagn1suiveInuARAATU NMTAUINATIIL NMETBUNIATEIL SEUU
AT DDIY LaznsuTMITesUfiRn1sInmsine
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 mm"‘mmﬁméfummﬂﬁﬁ’aﬂﬁ 1(0-3-2)
(Laboratory in Introduction to Metrology)
ApiiSeusnniou : 01420247 vizendeuiiu way 01420244
UFTRnsdmsuiranasivedesdu

Laboratory for Introduction to Metrology.

01420261** ugiwwantoliln | 3(3-0-6)
(Electromagnetics 1)
FpiiFeusnniou : 01420112 wag 01417241
wanvesauuaz gl vdnvesauuuazAndutnan aunuliiues
auniivanluaans Jgmeveu audRvestanladidnyin uayTanuaivan mawmileni
wimdnlaiih aumsuundiadluguuuveyiusuasU3ius msukvesnduustmanlndily
FINaNg
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  wiwmdnlwihaieUfifinns 1(0-3-2)
(Laboratory in Electromagnetics)
FfiFeuanneu : 01420261 Wvendoufiy
UfURNsdmsUInuwsimantai

Laboratory for Electromagnetics.

01420311 WaAndwwandineans I 3(3-0-6)
(Mathematical Physics II)
fiSeusnniou : 01420213
Handuitawluidnd n1sulandaduiinda I1uIudadou Naufisdad Aouvag
duiinsalutgymn@nd
Special function in physics, integral transform, complex number, residue

theory, contour integral in physics problems.

01420312 NURFUINEAMN 3(3-0-6)
(Theory of Relativity)
FfiSounnriew ; 01420112 wag 01417112
Suvsnmneulovalad snniAnaiaznsia dnnsduivsnRaduLlosng
AUANAASVDIFUNNTAIN N5UUAIDINIANAT AUNNEANLALUUIAALTINIEAIN TaLUUAL
LaTNSIIUENTNS AnuwUsIUABuS A dUIS VANN1TVBIANNANLA N1ADINALUULAS
wazAMUlLuas aun1sveslevudlny
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.



01420321** naA1@ATAIDUAL | 3(3-0-6)
(Quantum Mechanics )
fiSeuanneu | 01420221 wag 01420213 viiendauiiu
mswdsnannasaniraadndunamansaeusy fluidundu ndnanuliuiveu
aunsvensensed Andlunileid Mdufiuns nmsdunuueniuedn Tusmdudepuay
aUu azmaunuulalasiau
Transition from classical to quantum mechanics. Wave functions, uncertainty

principle, the Schrédinger equations, one-dimensional potentials, operators, harmonic

oscillator, angular momentum and spin, hydrogenic atoms.

01420322 Wandvedluana 3(3-0-6)
(Molecular Physics)
AfiGeusnneu : 01420221
audAvadluiana nguveaiusEMuAll auNINLaEN1IALTUNT ATBUAULTLAL
msfnwaUnasuvedluana daedesuununslowuud Sidnaseualuslowuud n1s
Uszgndseuuluana
Property of molecule, theory of chemical bonding, symmetry and operation,
quantum chemistry, molecular spectroscopy, nuclear magnetic resonance, electron

spin resonance, molecular applications.

01420323 NITIALTIAIDUAL 3(3-0-6)
(Quantum Measurement)
FgiiSeusnniou : 01420221 w3 01417241
fugnumsadsmensiy danatives Weuueesiul mandsuuunguseiuasns
WwAgmuna) AreuRunsTnegesaiies ameufumsTasuuliviiats mstalaeusiaainnis
WA
Basic quantum measurements, von Neumann’s postulate, ensembles average
and time average in quantum measurements, continuous quantum measurements,

guantum nondemolition measurements, measurements without entanglement.
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01420325 Wanduesoznay 3(3-0-6)
(Atomic Physics)
ApiiFeuanmion : 01420221
STUUBANATOUMLAEN auﬁ’ﬁﬁugﬂmaﬂawam prmouluauuLimanuazauu i
SEUUBLANATEUANM ANASLYDIDLADL
One-electron systems, basic properties of atoms, atoms in magnetic field and

in electric field, many-electron systems atomic spectra.

01420331 QUMNNAAIANS 3(3-0-6)
(Thermodynamics)
FpiiFeuannew : 01420221
autRnannudeuvesaas nquivativesine ngiiugiuresguvmanmans ane
auna YSunaudndene 9 lugaumnamans seuuiianlsen
Thermal properties of matter, kinetic theory of gas, fundamental law of
thermodynamics, equilibrium conditions, thermodynamic potentials, systems of

variable mass.

01420332 Nar@NSanR 3(3-0-6)
(Statistical Mechanics)
SefiSeuNnnou: 01420331

[y

ammiﬁ/ugmﬁm%’uizwﬂmaﬁﬂiuama powendanuululasuauelifa wAuellfa
LAZLATUALALBNAR WISTITUTINTY dUAISVBIEDIUY NITNTLANYIFUA VBINLIII ADALYS
AIBUAY MTAIDUAL N1SATULLLLUULUE-lovudlnl

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.



01420334 gaunarmaninialfumnis 1(0-3-2)
(Laboratory in Thermodynamics)
ApiiFeuannion : 01420331 videndeuriu
UfuRnsdmsuivigaumnamans

Laboratory for Thermodynamics.

01420343 BannsefindiTudu 2(2-0-4)
(Linear Electronics)
IiiSeunnden : 01420243
WaNNSIATIEIRsBiannsetind nislaseidyyia dyannsuniu veguadu
Lﬂ%awmaa&wmﬁmmaLLazmi‘Uizqmﬁ WATTWLTILEUY wasAnlagUdy
gUnsalvatesessie ln3awmesuaznsuszand aunsaldidnnsedndideuas
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 Bannsedndladuninufjifinis 1(0-3-2)
(Laboratory in Linear Electronics)
FpriFeusnniou : 01420244 wag 01420343 viewnTouiu
UfURnsdmsuInndiannsedndidadu

Laboratory in Linear Electronics.

01420345 UjURauaUnsal Il 1(0-3-2)
(Instrumentation Workshop 1)
FdiSeusnniou : 01420242
nsepNUUURUNIal uasTududeauimeidisesnuuy nsined1sasiBnuas
AT ITIVABUVUIN ﬁug’ma’mﬁéwﬂaLLazm%}aﬁﬂiﬂa mmﬁm%uehuqﬂﬂiajﬁw
\A30ednNsNIHEN
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.



01420346 UfuRaugUnsal IV 1(0-3-2)
(Instrumentation Workshop 1V)
AprfiFeusnnion : 01420345
miaamw‘uqﬂﬂizﬁLLaxﬁ?iyuahuﬁ’JEJﬂauﬁ’aLﬁ@%ﬂhaaamw‘u nyinegNazBuALAY
N1IATIVAOUVUIN N5 UIUTUNTUAIVANLTAAY LLazﬂ’]imam%Jumuqﬂmaiﬁw
inesdnsemunndaatlagaeuiomes
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 Biannsedndidaay 2(2-0-4)
(Digital Electronics)
FiiSeusnniou : 01420243
nqufsiadosuuaradinmandifansan wietedemesn wasusenoudmsan
9AIATUALLTIAAY LLazmiUszqﬂ(ﬁ ATV maaamwmmsmaﬂssqnﬁ N9
wUad e IaUBAAY NALARIKALAZAIUAN wﬁﬂﬂﬁimdawﬁazﬂa E;‘Uﬂiif!LLazmi
Uszgnd nsideusenaznsuszgnisaunslilas
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 BannsedndlBaavniaufifinig 1(0-3-2)
(Laboratory in Digital Electronics)
ApiFeusnnion : 01420244 wag 01420347 wiewnfouiu
TR sdmsuinndiannsedndidaay

Laboratory for Digital Electronics.
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01420349 Wandvewiiui 3(3-0-6)
(Physics of Sensor)
fiSeuanneu : 01420243
Usngmsaimaiiandnililunisivg vdavesisud dyaasuniu msuszanana
Foyeyas wagn1suszend
Physical effects use as sensing, types of sensors, noise, signal processing, and

applications.

01420361 msFnansLbesdy | 3(3-0-6)
(Introduction to Astronomy )
AyiiFeusnnion: 01420112 w3 01420118 vide 01420119
naranivied anefinduazsruuaier laswainweamiasiey millavedennn
wiasflenamsemans uazmadanmsdananisainiannseand fnsneuenaaiud
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 a5 enansitesdu | 3(3-0-6)
(Introduction to Astronomy II)
FfiSounnnew : 01420361
G]’]’JLL@%LLﬂLLaﬂ"?I Uiﬁﬂ?ﬂ’]mmﬂ"\]ﬂa’]ﬂsﬂ@ﬂ@’]’] ﬂL‘IJﬂG]%JﬂJGUENWTJ ﬂ?iﬁi’]LLUﬂ@’n LLae
LLﬂLLaﬂ‘% FTMUINTITVDINTY
Stars and galaxies, stellar atmosphere and interiors, stellar spectrum,

classification of stars and galaxies, evolution of stars.

11



01420363  ViAuAEAS 3(3-
0-6)
(Optics)
FfiFeuanaeu : 01420221
ViruAansdusvIndiakarnen I Wavsngluriruaansiiany gunsalvieu-
ANENS NOWANUAIA WINTUNINADALTIWIAUANENT aulRvataes ViAumanIuas
dulethues msdeaun msnanuadnanlsd
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 Virumansn1AUfumng 1(0-3-2)
(Laboratory in Optics)
FdiSeusnniou : 01420363 wieneuriy
UfuRnsdmsuIvvirumans

Laboratory for Optics.

01420365 wsitanlnil | 3(3-0-6)
(Electromagnetics 1)
FfiSeunnnew : 01420261
warnansneliiln edundindnluiitlugith viethedu nsunsed wamansnialii
LPIFUANTAIN
Electrodynamics, electromagnetic waves in conductors, wave guides, radiation,

relativistic electrodynamics.

01420366 TAndvosnau 3(3-0-6)
(Physics of Waves)
fideuanneu : 01420211 wie 01420261
szuunsunisnimdanauazBslain myleviyiSes wazn1suszend Aduuuae
Feswazidssauni Aauwdmanliih aunisuundnad Usingnisaisneg vesmdu
Mechanical and electrical oscillating system, Fourier analysis and applications,
wave on strings, voice and sound, electromagnetic waves, Maxwell’s equations, wave

phenomena.

12
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01420373 Taneans | 3(3-0-6)
(Material Science 1)
IpiiSeusnden : 01420221
laseasnsernay lananaziuse 1assaiawan audinspnuiousasiienavadian
AUUNNTDINAN AIUUNNIDINGN DAADILATUNUNINNG NOANDTOUNTE
Atomic structure, molecule and bond, crystal structure, thermal and
mechanical properties of material, crystal defect, alloy and phase diagram, organic

polymer.

01420374 WdAndunsdeyul 3(3-0-6)
(Physics of Gemstones)
AyiiFeusnniou : 01420112 vide 01420118
SITUIALAL N TLUIUIZLANVDIS QY nanInendedu autinnenienin wénmis
Mandlunsineidyuduaznisldiadesiie maindludyud vinvesdyud uas
Fealdun dnuaBuYSY dyudluansusngnsal n1sUTUUTIAMANTLA]
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 WandvawbaualniaujuRnig 1(0-3-2)
(Laboratory in Physics of Gemstones)
gfiFeuanae : 01420374
Ufunsdmsvivaidndvesdyudl

Laboratory for physics of gemstones.
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01420377 wWaAnNWa? 3(3-0-6)
(Liquid Crystals)
IpiiSeusnden : 01420261
UsgiansArununanma authneulelanseln walazaud@nisnienin nng
duaszd nMsiesgautAnisnmentw nMsnevausssoaunlii aunudvan wazseles
ANTBI MIUTLLNANGNAAY
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.

01420411* WaAndTsAouiImos 3(3-0-6)
(Computational Physics)
NFeUNINEY : 01420221
fuguvnndinanansuazmadaddiaviunisanumensuiiiaesinawitym
aa ¢ ° s s o’ 4:4' v aa ¢
MINENd LuudaeaznsUTEENANINaMmans uwianini adu Areuduidnd was
HaAndvesaunin
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 1591809 UUITLAUDLHDY 3(3-0-6)
(Atomic-Scale Simulation)
FiiSeuannioy : 01420411
LUUINADIVBITTUUDEABY WATANSHENGA1MSUNISTIaLUUULADNNILADS
wAtiAN1331a8IwuY wan1sUssgnansTaesuulunsfinyian
Modeling of atomic system, physical techniques for computer simulations,

simulation techniques, applications in material study.
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01420421 nam@nsAIOUGAN I 3(3-0-6)
(Quantum Mechanics II)
IpiiSeusndew : 01420321
nsUszIA UL Ranadn HEnnsuUsA nguiveswesmesiutuuulity uas
Fufuan NOUINIINTLIY TLUUNALDUNA
Semi-classical approximation, variational principles, time independent and

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

01420422 Wandvestiadua 3(3-0-6)
(Nuclear Physics)
AyiiFeusnniou : 01420321
sumayaguluiiedea Sunsizonseniseumaluindoa msleseilneieses
1390uN1A wuudtasswesiuadea mseihlead vguiveslisentiedua n1saanefives
Tedua
Nuclear elementary particles and their interactions, accelerators and analysis,

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

01420424 Wandvalweunia 3(3-0-6)
(Many-Body Physics)
FgfiFeuanaeu : 01420221
aunAwmilauiy Jayyuuuiludy nann1siniuresnid n1suseanm a15nsuas
815715-WonA ERALUUAIDUAN LUNINTAIUAUILLL
Identical particle, stochastic problem, Pauli exclusion principle, Hartree and

Hartree-Fock approximation, quantum statistics, density matrices.

01420425 Wandouna 3(3-0-6)
(Particle Physics)
SfiSeusnnew : 01420221
auURveauNAYag Y Wﬁﬂﬁmaam’%qLi'qmgmﬂLLazm%qmaﬁuawmﬂ nsuUag
WUUANNAT UaEn)N1TeYsnY 1ATIaTNUeILanToU LagkUUTIA0IAIIN BUATASEIMUY

waimdnli Sunsiseuuugou wuUTIABININIEIU UONWMTENLUUTIABIUIATFIY
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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 Biannsedndnionn 3(3-0-6)
(Physical Electronics)
IMsEUNInew | 01420221 wag 01420241

p¥AY harKan Nauin1smiedt diuse gunsaltfgwartag drusielalmldu
wazgUnsaliliseaudiy 2995391 gunsaldidnnsedndiauas

Atom and crystal, conduction theory, junction, bipolar and unipolar dervices,
Josepson junction and quantum devices, integrated circuits, opto-electronic devices.

01420444 msUszendlulasinsiweaweaivaiand 3(3-0-6)
(Microprocessor Application in Physics)
FNFeUNINOU : 01420248
o & a ) ¢ o ¢
mmg‘wugﬂumEnﬂuiaﬂﬂﬂwu%mai mmuamiﬂmuazmiﬂizqﬂm anlnenssy
vaslulasinsiwawasiazimuaulilas Mswenseiuniig A1udl wagaunsal Buns
Lmﬁwm mﬁaa’ﬁ%’agmwuaumm nsulasdyanauueundenduddvia wazidvia [Wuwe-
& a | v v v Y a1 a v s A W
UIRDN N1IYBUABNUAITUIVUANNN) nmafsulusunsuldanululasinswaiwes wiaf
muadlulasiUadumMen Y eawsuud dygnudadamsuasnadifs nieanuinlaense
s aa ¢ v oA
nsUszgnaNIdndLazAIuDUe)

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.

16



01420445 msUszendlulasinsiwawesmaild@ndnirufdfnig 1(0-3-2)
(Laboratory in Microprocessor Application in Physics)
IpiiSeunnten | 01420348 uay 01420444 viendoui

U iRnsdmsuinnisussandlulastnsiwaisosnieildnd

Laboratory for microprocessor application in physics.

01420452 WaAndvadan1izuindoy 3(3-0-6)
(Environmental Physics)
%f]ﬁﬁaumdau : 01420112 39 01420118
anmewndoniiigestunisuidsd msdsiuanuou mauazluwudy auna

a

nEsUTRsTEUUNLALLAEUTIIINIA Arniuluanmswadon AILUANA9TENINQUNYI
Turuunuagluidles AdiTinuazussennia

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 NINYINTWHNUY 3(3-0-6)
(Energy Resources)
FfiSeunnnew : 01420221
WEIULENTINgG WEIUaY NEtu wEsuRdunEa Ansdeuanldfinn A
Youmnumanms wisnuduedes wadied Womdinduna damdsnlelasiou nsld
warmsUsEndandsauy Snsanwuenaaiud
Solar energy, wind energy, hydro-energy, sea-wave energy, seothermal 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 WASULEAIRTIRE 3(3-0-6)
(Solar Energy)
SfiSeunnneu : 01420331
AMSIPNAnSYRINIeing Sidanasenfindfinnnssnuitulan nisdremenuiou
yirumansueaaesnuTniidnnaedind ssuulindanuuaseiindlusunradou ms
LU?&Ju'gﬂwé’muuaqmﬁméﬁ]umu ﬂ'15LU§augﬂwé’qmuLLaqmﬁma‘Lﬂuiw% fnsfinwuen
anudi
Solar astronomy, terrestrial insolation, heat transfer, optics of collectors, solar

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

01420456 WanduaIUTIHINA 3(3-0-6)
(Atmospheric Physics)
AfiFeusnneu : 01420112 %3 01420119
syutuveseeiUsyneurasussINA ‘Ui’]ﬂgmiiﬁﬂWiLLﬁJ%’JﬁLLazﬂi’mgﬂ’lifﬂmﬂLLEN
lothuagih gumamanivesusserna waransvasusseniea willuusseine
Levels and composition of the atmosphere, radiation and optical phenomena,
vapor and water, atmospheric thermodynamics, atmospheric dynamics, atmospheric

electricity.

01420463 TaAndven? 3(3-0-6)
(Astrophysics)
JudiSeusniou : 01420332
Famnmsvesan wnan mens wawns Andnseu nauiduimsnwialy naus
NI

Stellar evolution, universe, quasars, pulsars, neutron stars, general theory of

relativity, black holes, cosmology.
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01420467 ANTNAINYI 3(3-0-6)
(Cosmology)
IpiiSeusnden : 01420221
yguiduinsaminly weinvesiainul-guad-lnuesdu-tesnines aunisves
Wanu Tnwus msnesinvesdnsna Sedlulasniungs nsasrelundedlutiedn wu
99AUTENOU NMTas1lATIEse warlassasisvualngluenan
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** Tanenans |l 3(3-0-6)
(Material Science II)
FgfiFeuannen : 01420373
TushardunsiseTenIesaen Ussinnvesiaguasnisliusslovd laswadauas
msldaulaneuan widin wag wodles autinieluin audfdernuiou audfniuas
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* {Andvasvaduis | 3(3-0-6)
(Physics of Solid 1)
FfiSeuannoy : 01420221
Tassadawdn nsiaeuuvesaulnendnuasianiivdundyu usIseninesneuLas
mstamierlundn nsduvesanfisuazausininudeu wusaedidnnsoudass
VUL UNAIIUTDIBIEaNATOUY
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.
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01420474* H@ndvoswaaunda I 3(3-0-6)
(Physics of Solid II)
fiSeuanneu : 01420473
Tandvosansiasini gunsalansfeianh audAimmauivanuaznisuas audiledidn
3N BUATNIYINTIIUUAIILUNEN
Semiconductor physics, semiconductor devices, magnetic and optical

properties, dielectric properties, various interactions in crystals.

01420475 wanAERTIIALDNG 3(3-0-6)
(X-ray Crystallography)
FfiSeunnnew : 01420221
auATTeskEn nMeUssyndnguiingy MAndves¥ediond nquinindsauu 3013
NI IATIES 1NV INANNE SIE LONG
Crystal symmetry, application of group theory, x-ray physics, diffraction theory,

experimental methods of x-ray crystallography.

01420476 Wandvassnieands | 3(3-0-6)
(Physics of Superconductor )
fieuanneu : 01420321
autAnaauseunasnaliinvedidnasousanh rauuanfiuazAunss Yoeing
NAIULAYINATING FUNSUUNFARLATEN N BNLLILUAN Uiﬂﬂgﬂ’]izﬂaﬂ’lwﬁ’lmméﬁﬂqa
FienBauuviaaziuuaes dneandgamniingige
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 | and type |l

superconductor, high critical temperature superconductor.
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01420477 WAndvoswtheands | 3(3-0-6)
(Physics of Superconductor II)
FpiiSeusndew : 01420476
fomddliogluanausimdnuazoglumnuwimn autRivnaguvmamans
nguiiudidsn-aunn audiniulivan @auzszninsnalsuazanIusNEy aauzingd
nszglued audinisuuds audiniauninsalnd uagmsussend
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 wluidnduazulunalulad 3(3-0-6)
(Nanophysics and Nanotechnology)
FfiSeunnnew : 01420221
auTRuaranuazanIzYesT UL Handfisziuuly nsadeszuuunly n1sm
auURveeszuuLIle N1slendesruuulle MIANEITEUUEILUAE3N1TIN1a8 M UULILY
wialulad wagmsuseend
Properties and characterization of nanosystem, physics at nanoscale,
fabrication of nanosystems, manipulation of nanosystems, simulation of nanosystems,

nanotechnology and applications.

01420481 WaAndgunn 4(3-3-8)
(Health Physics)
FfiSeusnniou : 01420221
Auffunnnisduazdadiend wiesng q Aldlunsindad msduinySunnssd
\wesindsd msdnalInasdEndigineme ndnmsmuauuasduimnslidan uas
aUnInIsed MsAuInuaN1seRNWULBIUfURNUSE nsiwinkastesiu $edan
dandon InsAnuusnaniui
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 WaANAYINMN | 3(3-0-6)
(Biophysics 1)
%ﬂﬁﬁauuﬂﬁau - 01420112 %38 01420118
1AT9ETIHAENTYINUVITEUUTININ NAFEASITTININ Tandatinn #dndves
was Wandvesiluana nalnnsinuvesdiluiana metanHENGTIN N ansaume
P wAluladyanIn
Structure and function of biological systems, biomechanics, biomaterials,
cellular biophysics, molecular biophysics, biomolecular mechanism, biophysical

techniques, bioinformatics, biotechnology.

01420483 WAndTIn | 3(3-0-6)
(Biophysics 1)
AfiGeusnnieu : 01420482
nafansvosiiluana Maaslouannsziulasnau Msaeleudidnaseu
wazlusmeu msthlessu nszvaunsdaaiihliAnusena sewesszsudluana wadni
Tlunsmnlassaiavesiluana mmeassivihiuluanaiden
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* M3T@RUTIABNTIADTVRITILUANS 3(3-0-6)
(Biomolecular Computational Simulations)
lassaievesdiluana  suilevituvuiaeutmeuiiames n1sdnaeduana M3
naeamaiAdduana auuuwsutalsedng nsUssgnduuuinassdiluana
Structure of biomolecules, computational simulation methods, molecular
modeling, molecular dynamics simulations, empirical force field, applications of

biomolecular modeling.

01420490 awiafnw 6
(Cooperative Education)
nsufuinuludnuwasntdnaudingm mulasnsilesuuesuninenaanauns

IAMNTIBNURAENITULEUD
On the job training as a temporary employee according to the assigned

project including report and presentation.
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01420496 \Souanzyeiand 1-3
(Selected Topics in Physics)
Souanzmaiidndluseauliages Midesenddsululuuraznianisane
Selected topics in physics at the bachelor’s degree level. Topics are subject

to change in each semester.

01420497 &y 1
(Seminar)
msthiauekazeAuTemderiinaulansiidndlusedulsyaens
Presentation and discussion on current interesting topics in physics at the

bachelor’s degree level.

01420498 Ugyiieiy
1-3
(Special Problems)
nmsAnwAuAiIMeiEndsyauUSaes taviseussadsuduneau
Study and research in physics at the bachelor’s degree level and compile into

a written report.

01420499 lassui@nd 3
(Physics Project)
Tassnufiunaulaluwausengg vesfidnd

Project of prepactical interest in various fields of physics.
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- yedvuiny/medvluniandvaneniall
01420101 WandludInUszaniu 2(2-0-4)
(Physics in everyday life)
WENNSENR 9 NTENE waranTmansiietestuiiausesi iy
Basic principles in physics and astronomy related to every day life.

[

NuUFIUEUFUNITLEn 3(3-0-6)

s

01420102 Wadnd
(Basic Theater Physics)
sdnnsiug umeildnd nmilulssgndsuFesdesuasuadlunisuaniuagnis
AUMI
Basic principles in physics applied to sound and light in theater arts and

music.

01420115 Wandegrsduvuniaufusing 1(0-3-2)
(Laboratory in Abridged Physics)
FfiFeuanaen : 01420119 wendoufiuy
UfuRnsdmsuiviandegedaay
Laboratory for Abridged Physics.

[

Hugu | 2(2-0-4)

1

01420117 Wand
(Basic Physics 1)
namans namansasiva guvnamans nsideuiiuuusiuetn
Mechanics, fluid mechanics, thermodynamics, harmonic motion.
01420118 WAnddtugnu I 2(2-0-4)
(Basic Physics II)
FgfiFeuanaen : 01420117
ol waimdin aduusiwdnladh Faumans Mandgelmidosi
Electricity, magnetism, electromagnetic waves, optics, introduction to modern

physics.
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01420119 Wandegrsdaay 3(3-0-6)
(Abridged Physics)
namans gasmamans aau 1dee Tiihada Inihnszua wimén adu wimanliih
uas Fandgalvai ot
Mechanics, thermodynamics, wave, sound, static electricity, current, magnetic,

electromagnetic wave, light, introduction to modern physics.

01420181 FAndugiulunsunng 4(3-3-8)
(Basic Physics in Medicine)
naFnans gauvmarmans luihuasusivan du fdndealnl msthludssendma
nsunng UFTRnsdmsuiiandnugiulunisuwms
Mechanics, thermodynamics, electricity and magnetism, waves, modern

physics, application in medicine, laboratory for basic physics in medicine.

01420372 Yanmandidowi 3(3-0-6)
(Introduction to Material Science)
FgfiFeuanneu : 01420112
Tassadandn audfmaildanduestagUszian weidin lave wedlesuazansisiaii
msudn waznslivselend dmsuianaivdu
Crystal structure, physical properties, production and utilization of selected

materials, ceramics, metals, polymer and semiconductor.

3.1.5.2 sAniusiaiviuenvangns
01053351 #ANNNTBNLUUNINNITUTIY 3(2-3-6)
(Principle of Packaging Design)

nouuaziuifntunisesniuy nsdnesausenaudal msldgunsasuiadn & uay
Frdnuslunisesnuuu nseenwuULAIBsiNewazdydYal NseenuuUaLRRALETLS
YDINANA I TUNITOBNUUUNIYULUTTY

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 wAlulagdanuily 3(3-0-6)
(Nanomaterial Technology)
viauaznszuumsduanzitaguily sunsaluaziaTesilonanidnuasianizes
Tanuilu
Type and synthesis process of nanomaterial, device and instrument for
nanomaterial characterization.
01403113 infifiug | 3(3-
0-6)
(Basic Chemistry I)
2¥ARULAYIATIATIY SEUUTS0RRAN 5L anSlemndin fussindl Usunaduius wia
YDINAY VO A1TAZALUAZADAADEA

Atoms and their structures, periodic system, representative elements,

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

01403115 LAfiNugIY I 3(3-0-6)
(Basic Chemistry i)
FeuNInew : 01403113
gauUNaAIans Jaunamansiall aunaiail nsnkaviua aunavetlosau waillnii
a o i ca o aa A ¢ aAa acd
5WUNTUTT Latlleasaiuty wnliluafes wilBunsdiugu
Thermodynamics, chemical kinetics, chemical equilibria, acids and bases, ionic

equilibria, electrochemistry, transition elements, compounds, coordination chemistry,

nuclear chemistry, basic organic chemistry.

01403118 UjiRmainiiaugu 1(0-3-2)
(Basic Chemistry Laboratory)
ApiiFeusnnion : 01403113 videwfeuriy
ﬂg’jﬁamimaaaé’m%’umﬁﬁugm

Experimental laboratory for basic chemistry.
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01411431 s3iineuwlsdagiuveiinia 3(3-0-6)

(Regional Tectonics)
ssimeuasumisnessiluUsduguveslsy audn talan werinueideuay
ey iuoanidedla
Geology and tectonic settings of Europe, America, the Poles, Africa, Asia, and

South East Asia.

01417111 uPAAANE | 3(3-0-6)
(Calculus 1)
aa oA v ¢ s o s 1 a v ¢ ¢
flauavauseLiies aususvesilenduuaznsuszend AdseyuswarN15UTTYNA
U3iusuaznisussynd
Limits and continuity, derivatives and applications, differentials and

applications, integration and applications.

01417112 uAaAdd I 3(3-0-6)
(Calculus 1)
gfiFeuannen : 01417111
sadnanudd oyitustos USius vianetu aunsidseynus yagiu
Space geometry, partial derivatives, multiple integrals, elementary differential

equations.

01417241 upaAd I 3(3-0-6)
(Calculus 1IN
Afieuanneu : 01417112
aunsuetiud LNWesluUTl 3 17 flaidudtinmes nnmesuranda unandaves
QRETRIECOY
Infinite series, vectors in 3 dimensions, vector-valued functions, vector

calculus, calculus of variations.
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01417242 aunmadsouiusidesdu 3(3-0-6)
(Introductory Differential Equations)
IpiiFeusnnen : 01417112
AuNITRUITUSKUUTRAY aunadadulueniug nanisuUasavaiguasnis
HNEY NaLaaEJ°U’e]\‘18iiJﬂ?iL%ﬂLﬁuﬁL%uaiéﬂimﬁ’]éjﬂ FTUUANNISITIEU NSuUIHUYDIFLUS
LY
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.

01421323 Lwenaniiamdedteadu 3(3-0-6)
(Introduction to Nuclear Medicine)
Ffideasounnrew : 01424111
NaNVRINIAERSTUAGES AuUanNeNIeSElUNUNYAERSTIATES N1TIR

a v [

USunassdnnmsianslelalnusedidngsinie wiesemanymansiundes wilduesed
LY o o a &a a § aa
LA LAFVNEUNIIALIVANEIRNTUILAAYIAAUN
Principles of nuclear medicine, radiation safety in nuclear medicine, dosimetry
of internally administered radionuclides, nuclear medicine instruments,

radiochemicals amd radiopharmaceuticals, clinical nuclear medicine.

01421331  fusfupnmSaddaandou 3(3-0-6)
(Environmental Radioacticvity)
ATifosSuuIInew ; 01424111
wasvestutunssdludunnden 33nsindeudevnimeninuasiinimen
US58N¢ Uy wazuaetin nglgems é’hﬁmmmmzmi@LLa§QLLamﬁam UNLSHIN

LY

guRmaMtedes ANuAsarNTUsElluansynUseAaLndey
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  ven&dA 3(3-0-6)
(Principles of Statistics)

LnATIARRITUINERR findumish driadnans fianisnszane dudsdy
LaN1suaNkaInNUziluTesILUsdI MIuanLsIuIN n1suanuastdges nsuan
LAIUNF NTUANKAITIBENN afifayuUdmMTUUTEIINTREaTaRIUTEyINT NTIATIZY
Foyamnud MslATzsinnULUTUTIULUUMARET MIlasinsannoaladuuuuig

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 M&NTIINEN 3(3-0-6)
(Principles of Biology)
Paluanaveadaldin wad uaziuunuedty fiugrmans wagiiauinis anu
vianvianevesiindsdidin lnssaiauagnihfivesdniuasiin Tnainguasngingsy
Biomolecules of organisms, cell and metabolism, genetics and evolution,

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

01424112 3NN 1AUHUR 1(0-3-2)
(Principles of Biology)
a A a ! A a b4 %
AUy : 01424111 visalgunIauny
UfuRnnsnislindesganssan waduazdiulsenauvedsas Wevuaaduasn1s
WaoUNYeIENT wwulell wasndinuluddiddn Wellenvlazdni TNAnsvaavaalaznITwUs
Lgas NTAUNUGLAE N191931U0dlidln AnumaInvaevedalidin wagtiarine,
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 n15UBINUBUATIHINNTIE 3(2-3-6)
(Radiation Protection)
Sdifeaduuunien ; 01420112 %3e 01420118
LI sdesiused U waringusvasdvesnisteiused dunsieainded A
IndfinyTunused nssusdanameuonuazaglusisne vdnmsmuaununasiiliay
MsPuANAIAdeL MImuauen gunsaliissd mslesiumaitigszuumela msdida
nsUudeuiifuiin mssansnnfusunded nsUsediudunse nsUssanamsiusiunsig
Yedrinudnnelusenie mansaialuyana nsdmamstuteu uazmnsaataly
AundenetenaLio
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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