v 3vWand (01420)

01420111 WaAndWaly | 3(3-0-6)
(General Physics 1)
nafans N1swmdeuikuuesuetin Afu namanivedlva guunaans

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

01420112 WaAndlu I 3(3-0-6)
(General Physics Il')
AprfiiFeuannion : 01420111
Inlhusindn pduusiundnlnih Vieuenans fandeelvaldowy uasduadesfiand
Electromagnetism, electromagnetic waves, optics, introduction to modern physics and nuclear

physics.

01420113 U{UANINEN | 1(0-3-2)
(Laboratory in Physics 1)
Ffideunnnen : 01420111 wiendeusu wie 01420117 vdendoudu
UftRmsdmiuin fanditaly | vieNAndiiugiu |
Laboratory for General Physics | or Basic Physics |.

01420114 UURANSHENE I 1(0-3-2)
(Laboratory in Physics I1)
AfiSeuanney : 01420113 waz 01420112 vewdoutu 3o 01420118 wionSeusu
UfTRnsdmsuin Wandvialy Il vieflEnddug |

Laboratory for General Physics Il or Basic Physics II.

01420211 naf@ns | 3(3-0-6)

(Mechanics 1)

%ﬁﬁaumﬁau : 01420111 way 01417112

namaniiaiu nmaedeuiilunseusreddiides namandvesszuveyaa Saquiands nsdu use
AUENAY wannIshUen anseadeunazueialniewdeiy

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 nam1&Ens Il 3(3-0-6)
(Mechanics 1)
ApfiFeusnnion : 01420211
A1N1381n35899 Ngufusdalnideu Msulawuutygf aunsueladu-eilad wamansludadu
warmansvodlua waznamansTandesdu
Lagrange’s equations, hamiltonian theory canonical transform, the Hamilton-Jacobi equations,

nonlinear dynamics, fluid dynamics and introduction to mechanics of material.
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01420213 WandTsnaineans | 3(3-0-6)

(Mathematical Physics )

FiiiSeunndew : 01417241

Tandymitandiiendostu aumsoyius aunsdseyiusdos flaiduveaniu Jymameu aunizen
ang Rvndadadusernsinsgd oynsu nnweiddinagitugs mauvamiUaieuasides

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.

01420214* narmansiBelszanddmiuiaingsy 3(3-0-6)
(Applied Mechanics for Engineering)
Aiiuanriou : 01420111
‘wa‘”ﬂﬂ15‘177143’1umaﬂ?{ﬂeﬂumuﬁmmim Tumuduazussgmulussuvasiaranuilid augauazussfiseniiyasessu
dwiulasadiandd mnneilasai ussnsgnelulasadidmnssy anudsanilueiosdngna niswu
fnguianidlurmiAmnsy Nunsendanu msduasniton MAndvonawesuazmsusvend Illufiodundidesiu
Basic principles of physics in engineering. Couple moment and force in two- and three-
dimensional systems. Equilibrium and reactive forces at support point for three-dimensional structures.
Structural analysis. Distributed force in engineering structures. Friction in machinery. Collision. Rigid bodies

in engineering. Work and energy. Vibration. Physics of laser and applications. Introduction to finite element.

01420221 Wandgaln 3(3-0-6)
(Modern Physics)
Fdieunnnew : 01420112
yquiiduimsnmuasvguimeusidesiu exney Tuiana narmansadh veauds vedlnaenBauassini
gInBe Tunded WAZRUNAYAFIU
An introduction to relativity theory and quantum theory, atoms, molecules, statistical mechanics,

solids, superfluidity and superconductivity, nucleus and elementary particles.

01420222 Wandgaluainaufianis 1(0-3-2)
(Laboratory in Modern Physics)
iiSeunnew : 01420114 way 01420221 videndouriu
UftRnsdwsuivEnde el
Laboratory for Modern Physics.

01420231* S2UUNTIARRINIUNITNEAT 3(3-0-6)

(Flow System for Agriculture)

Afi3euanniou : 01420111 vde 01420117 w3e 01420119

fuguvesnaansvedlva audivesvedlua adnmansvativa mstauazdundnmnmsivaluszuy
NwAINTIN Usetnnuaznisidauaunsalssuunisiva ssuunistuadmsuinunsnssy ngvir S nng
aammmwmf%ﬁamsmwm Vié’ﬂﬂ'ﬁLLag‘UﬁgLﬂﬂ%ﬂﬁﬁzuuvl,ﬁiﬂﬂﬂﬁﬂﬁ ﬂ’]i@@ﬂLLUUﬁEU‘UVL@IﬂﬂU“Dﬂé WANNITIAE
Usziavvesszuuuelsluiind nisesntuuszuuuelsluiingd

Basic of fluid mechanics. Properties of fluids. Fluid statics. Measurement and determination of
flow rate in agricultural system. Types and usage of flow system equipment. Flow system for agriculture.
Vertical farm. Design of agricultural water system. Principle and type of hydroponics system. Design of

hydroponics system. Principle and type of aeroponics system. Design of aeroponics system.
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01420241 UfuRuaunsal | 1(0-3-2)
(Instrumentation Workshop 1)
autAnisnmenimuesianUssinnliitagyssinniililalanglunisa¥rsgunsal mseenuuugunsnilagly

Sanussinnliuagtssanitldlalane fuguoudisiivasiadosdonsndetunugunsaifetagusznmldl uas

Ussanitlillalany
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 UuRugunsal Il 1(0-3-2)

(Instrumentation Workshop I1)

FniliFounnniou : 01420241

audinianeninvesiaguszinnlavelunisadisgunsal nmseenuuugunsallagldianussinnlans
fugunuifileuazadosiio nardniunuguniaifetagussavlansunsia

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.

01420243 Sidnnsefindilosdu 2(2-0-4)

(Introduction to Electronics)

iiSeunnnen : 01420112

2eashiihnszuansaznszuaadu dygauasdynasuniu MsUsziaradyin a1 lalen
V5uFawes 1A309U81Y LAeIwEEeBINaLTTULE wazn1sUsEnd 19 lngUdyy i 299ssndadu s
awed Bidnvsedndduaudeiu 2asmmduauuasnsusvend

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 Sinusadindifasduniaufiifngg 1(0-3-2)
(Laboratory in Introduction to Electronics)
AfiSeuanney : 01420114 uaz 01420243 wiandouiu
UfTRnsdmivindidnnsedndidesiu

Laboratory for Introductions to Electronics.

01420245 iEnnseindiBauauiosdu 2(2-0-4)

(Introduction to Digital Electronics)

mmﬁlﬁyaaéfuLﬁ'mﬁuﬁzyzymmzqﬂmmﬂ%mm FTUUIIUIU ST LazgAlneans assneNans n1sIlAsIe
WAZRBNIUUNATINATIN 3935UTENBULTINTIN 2TV AUEIRY 2951a2ANN 1995hUadyaunazaunsal
ﬁﬂﬁj(ﬂﬂﬂﬁillﬂallﬂ’lLW@%L%@Q{;}I‘H

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.
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01420246 5Lﬁnwsaﬁné@ua%Lﬁaeﬁumﬂﬂﬁﬁ’ami 1(0-3-2)
(Laboratory in Introduction to Digital Electronics)
AfiFeuunneu : 01420245 viFenfeuriu
UfTRnsdwsuivdidnnsedndduandesdu

Laboratory for Introduction to Digital Electronics.

01420247 snasiveniosdu 2(2-0-4)

(Introduction to Metrology)

IpiiFeuannion : 01420112 %3e 01420118 wde 01420119

USUUMINENI SEUUTEIY WasInEIl 1ann1sin suideuisnsin M einIsadaLaznITuN
yoIuAMALAREY NMIAUIAIgIL Mafleunasgiu stuuaunwdesdu uagnsuimsosfoRnisag
e

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’“mmtﬁaaﬁumﬂﬂﬁﬁ'ﬁmi 1(0-3-2)
(Laboratory in Introduction to Metrology)
AnfiGeunnneu : 01420247 videwdeuiu wag 01420244
Uﬁﬁ’ﬁmiﬁm‘?ﬁmmmﬁwmﬁaﬁu

Laboratory for Introduction to Metrology.

01420261 waiwanlnui | 3(3-0-6)
(Electromagnetics 1)
A AssuNNneY : 01420112 way 01417241

o ¢

wanvesau ez Ang i ndnvesauuLardndudinin auulniuazaunusininluaans Jgymeveu
aulRvestanladidnydn uazTaquaindn mawmdeniudmdnlui aunsuundnadlusuuuveyiusuasivus
nsusiveInduutmvan i lusnans

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.

01420262 wsiwdnininiaufuifnas 1(0-3-2)
(Laboratory in Electromagnetics)
Ffieunnneu : 01420261 wienSeuriu
UfTRNsdmiuIvsmanlui

Laboratory for Electromagnetics.
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01420271* auUALBanavasdsn 3(3-0-6)

(Mechanical Properties of Materials)

ApfiFeuannion : 01420111

ANuAuLazANIATER NegdavesanuBangy AuuTuse anuuds nsAu sén wTesdleonaznis
nadouaNURBNg wnsgunMnaaevantidng audidnaludedifvazauiii n15nszvnakazlayaves
auiAdang nmeUszgndldautfdanavedlans wodwes lwailin uasTandasznou mssenuuuiangiioyssyndld
lugagnannssy

Stress and strain. Modulus of elasticity. Strength. Hardness. Creep. Fatigue. Instruments and testing
of mechanical properties. Testing standard of mechanical properties. Mechanical properties in two-
dimensional and three-dimensional. Analysis of result and data of mechanical properties. Application of
mechanical properties of metal, polymer, ceramic and composite material. Design of materials for

industrial applications.

01420272* TEBUsENAY 3(3-0-6)

(Composite Materials)

NINTIVADUAMAN WY ﬂizmumﬁﬂﬁugﬂ TanBeUsznaulane weodlues winln Janalsenaudinim
Taaausznaudmiudidnnsedind Jagusznoudmiununeasns TanUszneunenisunnd wwalidunmswamntan
Weusgnavluewan @uly nsiasuusedanBalssnaumedule mﬁv-ﬁ”mamlﬁamsaaﬂLLUUi’a@L%aﬂizﬂaUTumu
NI MTIATIERANUEEeLazNIToLTL AR TIUsTNaY NsUssendldiandeUseneuluninanainssy

Characterization. Forming process. Metal composite materials. Polymer. Ceramic. Bio-composite
materials. Composite materials for electronics. Composite materials for construction. Medical composite
materials. Trend in development of future composite materials. Fiber. Reinforcement of composite
materials with fiber. Calculation for composite materials design in engineering. Damage analysis and repair

of composite materials. Application of composite materials in industry.

01420273* YEQ¥INMN 3(3-0-6)
(Biomaterials)
JyiiBeunney : 01420111 w3e 01420117 v3e 01420119
authuazvinuesianTinnluniin1sunmnduaznisinens winlindanm Jantinindssinnlane 8077
AMUIELAMNOALNDST TAATININTIUTENBU WANAANTININ TARTININAINGIIUYIA ﬂﬂiﬁugﬂﬁfa@%qmw ns
UsegnAldianTin mmesunIsuNyguasnIsnens
Properties and types of biomaterials in medicine and agriculture. Bioceramics. Metallic
biomaterials. polymeric biomaterials. Composite biomaterials. Bioplastics. Biomaterials from nature.

Forming of biomaterial. Application of biomaterials in medicine and agriculture.

01420274* walulaBnsdanisTaquiaiionamainuas 3(3-0-6)
(Agricultural Waste Management Technology)
Juiieunnnew : 01420111 w3e 01420117 W3e 01420119
ArumsLazUszLamvesauwdeionansinuas TnsaenminionmuasmaaivesTagiudorions
NsinYns audanianenin audinisauseu audaidng audiniued LLazauﬁ’amﬂ,WWWaﬁaQmﬁaﬁam
nainwas mslivsslenitanmiefionanisinuns Yanseduulu Jangadu wanafinTanm Jevantdesdnszdy
wlu ndsnufnana welulaBnstauagudofimenisinuas
Definition and classification of agricultural waste. Physical and chemical structures of agricultural

waste. Physical properties, thermal properties, mechanical properties, chemical properties, and electrical
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properties of agricultural waste. Utilization of agricultural waste. Nanomaterials. Adsorbent materials.

bioplastics. Slow-release nanofertilizers. Biomass energy. Agricultural waste development technology.

01420311 WandBeaginAzns Il 3(3-0-6)
(Mathematical Physics II)
ApfiFeusnnion : 01420213

Henduiawluildnd n1sudaadiduinda dunudadou ngufsdnn rsuvhsduninsaluldymidnd
Special function in physics, integral transform, complex number, residue theory, contour integral

in physics problems.

01420312 NOB)FURNSAN 3(3-0-6)

(Theory of Relativity)

3‘11’1‘17‘@‘8‘143{156‘14 101420112 wae 01417112

duivsamneulevalad oananawaznisin ndnnsduinsnmaaduiiemaumanivesduivsam
MsuUateINea dUinsamLazuLIRMEINE M TuLFLaeN S udUmS AnuwUsURsuT A EuS
waNNNSYBIANLALYS NaeINAkuUlAMAzAILlENE aunsvedlotale

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.

01420313* Wandi¥sndinArans Il 3(3-0-6)
(Mathematical Physics Ill)
’3%’1‘17‘1‘5‘8‘14&’156‘14 : 01420213 way 01420311
doynsnluasNYANRdmMSUNULEDT WVSNULES ouiusrauNuLLes sYIAtnwazAUlASTuY Ny
woslusrrdingadn wuweslunamaninanada uwesluduinenin
Notations and algebra for tensors. Metric tensor. Derivative of tensors. Riemannian geometry and

curvature. Tensors in Euclidian geometry. Tensors in classical mechanics. Tensors in relativity.

01420314* duunasuasiand 3(3-0-6)

(Symmetry and Physics)

FiiSeunnden : 01420222

auuns guiduivsamiey namansaoudy waransveanlmanini vgefauwin nguinilved
HuAtinuedd nouffiunu njUasisud Mununjuresmeasud nsUyaAnigvesaInsIul nauiauudase
nouiauuiasnsizen

Symmetry. Special relativity. Quantum mechanics. Electrodynamics. Field theory. Lie group
theory. Lie algebra. Representation theory. Lorentz group. Representation of Lorentz group. Lagrangian

formulation. Free field theory. Interacting field theory.
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01420321** naFNanSAIUAY | 3(3-0-6)
(Quantum Mechanics 1)
STiFeuanniou : 01420221 way 01417241 wienSeufiu
maasunnamansaatadndunamansaeusy faiduniu aunsvesmsenaed ssuedinesadawa
was axmeuuuulalasiau Tuwuiugauwazatu
Transition from classical to quantum mechanics, the wave functions, the Schrédinger equations,

harmonic oscillator, hydrogenic atoms, angular momentum and spin.

01420322 Wandvasluana 3(3-0-6)
(Molecular Physics)
FilGeuaniey : 01420221
auUAvatliana NuveaiusenIuall auNInsuazn1sALIuNTT AuRNBeAll NMsAnwaUnasuves
Tuana Juedesuununslowuud Sildnaseualuslawuud n1suszgndssuuluana
Property of molecule, theory of chemical bonding, symmetry and operation, quantum chemistry,

molecular spectroscopy, nuclear magnetic resonance, electron spin resonance, molecular applications.

01420323 A15IALTIADUAL 3(3-0-6)

(Quantum Measurement)

FrfiiFeusnnion : 01420221 wie 01417241

fugrumsindsmeudu danatves Wouuossiu] MTRABLUUNGNFE AT N TIRABAMIA AEUY
mMsTaetemeiios meusunisiawuulivhate nsialaeusirnnisiay

Basic quantum measurements, von Neumann’s postulate, ensembles average and time average in
guantum measurements, continuous quantum measurements, quantum nondemolition measurements,

measurements without entanglement.

01420325 Wandvasaznau 3(3-0-6)
(Atomic Physics)
AfiSeusnney : 01420221
STUUBANATOUFILAEN auﬁ'ﬁﬁugm‘uadawau praouluauuulwaniazaullnih szuudidnaseu
PAEHI AUNATUUDIDLAD
One-electron systems, basic properties of atoms, atoms in magnetic field and in electric field,

many-electron systems atomic spectra.

01420326* Wanduaswaraun 3(3-0-6)

(Physics of Plasmas)

FprfiFeusnnion : 01420112 uay 01417112

WanFN UsiAeLIUA MIiedeuiiveseymafiiuszgneldauuusivaniulin aunisaiaen aunsuunile
lalaslownfind pdulunanaun wiesamlunanaun anylifiedosamlunanamn anuduthuluwanasn ns
Feusolnmivesaunuuivgn

Plasma. Lorentz force. Motions of charged particles under electromagnetic field. Vlasov equation.
Magnetohydrodynamics equations. Waves in plasmas. Stability in plasma. Instability in plasma. Turbulence

in plasma. Magnetic reconnection.

* 59830 bl
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01420331 gauuwaA1ans 3(3-0-6)
(Thermodynamics)
IpfiFeuannon : 01420221
audivnenNauvesaans ngulaatvesfing ﬂgﬁugmﬂuaqqmwwamam‘ annizauna YTuaudndeng <
Tugaummasans seuviaulsen
Thermal properties of matter, kinetic theory of gas, fundamental law of thermodynamics,

equilibrium conditions, thermodynamic potentials, systems of variable mass.

01420332 naAdnsaan 3(3-0-6)

(Statistical Mechanics)

ilSeunnnen: 01420331

as,Jmiﬂﬁugmﬁm%’uizwﬂma%ﬂiuama soswoudanvululasuaueiifa uauelfa wazwnsuduaualfa
WISATURIATY aunIsvednIuy N1INT2AN87T08 VBIAYATI @DATIAIDUAN Agaoudiu N1sAuLUuLUUlUE-
Tovalnt

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 gauVnaA1EASAIAURURNTS 1(0-3-2)
(Laboratory in Thermodynamics)
fiSeuanney | 01420331 wienSeuriu
UfuRnsdmsuiviguvmanans

Laboratory for Thermodynamics.

01420335* @NNWAFANS 3(3-0-6)

(Hydrodynamics)

FiiiSeunndew : 01420211

abmernansvedina aunisnisedeuiiveswetiva dndeuss dnvarnsinavesdnd veslwalifianu
sl vodlvadiarumin mamemenudou adunszunn arwiidosudmiunsdunmdneufiuneslugnn
Warans

Hydrostatics. Equation of fluid motion. Velocity potential. Potential flow description. Inviscid fluid.

Viscous fluid. Heat transfer. Shock wave. Introduction to computational hydrodynamics.

01420343 BiannsalindiBadu 2(2-0-4)

(Linear Electronics)

pfiFeusnnion : 01420243

WaNNISIATIIRTBaNNIelnd Mslnszvdygin dyaimsuniu veguadu \A3DeENEDDNBITTULY
auarnsUsEENA 199T9TNAY 2asiliagudynu aunsaivanesessis Insamesuasnisussynd aunsal
Biannsedindidaes

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.

* 518391 U b
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01420344  Bidnwsalindidauduniaufufins 1(0-3-2)
(Laboratory in Linear Electronics)
iiiSeusnden : 01420244 way 01420343 vivendeuriu
UfTRnsdmsuivdiannselindidadu

Laboratory in Linear Electronics.

01420345  UjUAsuaunsal i 1(0-3-2)

(Instrumentation Workshop IlI)

AnfiFeumnney : 01420242

mspeniuugUnnl uastududenenfiuneitisonnuuy Myined1saniBeauarninitadey
PR fugrunutnauazaiesdnang mmﬁm%uehuqﬂﬂiiﬁé”mm%ﬁmmmam

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 UfjuRugunsal IvV 1(0-3-2)
(Instrumentation Workshop 1V)
FrfiiFeusnnion : 01420345
msaaﬂquqﬂﬂmmaz%udwﬁaaﬂauﬁuma%waammu N3INRE1NALLAARAY N1INTIAABY
w1n Madeulusunsumuaudany uasmsnantunuguninife wissinsmuauinarlnsaonfames
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  Bdnnselndidaay 2(2-0-4)

(Digital Electronics)

IfiFeusnnion : 01420243

wqwﬁiﬁaL‘ﬁyaﬂﬁuLLazmﬁmmam%L%amsn LAFDUIBLTINTIN 2ATUTENOULIIATIN HITAIUANLT
a9y LLazmi‘Uizqﬂﬁ WITTWLTUAY msaaﬂLLUULLazmSUixqﬂﬁ MswUasdy T uaY NMALERINALAZATUAL
vdnnsteloutoya aunsaluay mMsuszynd msideusieuaznisuszgndsnunlulag

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  Bidnvsalindidaavnaufuifnis 1(0-3-2)
(Laboratory in Digital Electronics)
Anfieunnneu : 01420244 uay 01420347 iensouriu
UfTRNsdmivImdidnnsetdndidaay

Laboratory for Digital Electronics.

glievangnsnisfne sziuuSunns Insnun 2566
AuzAaUmMaRsLAINgIMEns NMINeIdBNYATAERS

228



01420349  Wandvassiaiuj 3(3-0-6)
(Physics of Sensor)
iiSeunnden : 01420243
Usngmsalnaiiandlélunisivs vinvesdhivg dyanasuniu msUsznanadygia uaznis
Uszyna
Physical effects use as sensing, types of sensors, noise, signal processing, and applications.

01420351* 41ASINYINA 3(2-3-5)

(Dimensional Metrology)

FnfiFeuunney : 01420247 uay 01420248

gunsniinAuend nedillesundues lulastimesuaduiles lndaina lawne Anuaiusaasundulanig
1PTIMENTTR quanwuzsunzvesgUnsaluaziaTesiotndd i unasulAnuNIRTEILTENINg
UsgwA N13nuaeuisinauiia anuliuiueuvein1sinduis n1ssenuNansiieunsguta

Length measuring instruments, vernier caliper, micrometer caliper, dial gauge, height gauge.
Dimensional metrological traceability. Specifications dimensional equipment and measuring instruments.
International standard of dimensional calibration method. Verification of dimensional measurement

methods. Dimensional measuring uncertainty. Reporting of dimensional calibration results.

01420352* nM3daULiBUNIALAZIATDITS 3(2-3-5)

(Mass and Balance Calibration)

FTideunnnew : 01420247 waz 01420248

AIUNANYVDINIA Wﬁﬂﬂ?iLﬂgaﬂ%ﬁ ﬂ’JWiJ’ﬁ’]ll’ﬁﬂﬁE]UﬂélUvLﬁW’]JﬂJ’IG\‘ieJV]EJW‘UENlJ’JaLLa%Lﬂ%‘EN%’G @mé’ﬂ‘wmx
FumzvennaLaziATosls 3‘§mﬂﬁ8‘umau,azLvﬁ'aq%’amummgwuswfmﬂisL‘m N1SMIUABUTBNITTIANIALAE
Lﬂ%@ﬂ%ﬂ ﬂﬁ’m‘lliLLﬂUE)wUENﬂ’]i}ijJ’JaLLaSLﬂ%{IEN“?jLQ ﬂ”lii’]EJQ”IUNﬁﬂTﬁLﬁEJUiJWﬁﬂ’]U@JQaLLaSLﬂ%‘ZE]\‘I"?jLJ

Definition of mass. Principle of weighing machine. Metrological traceability of mass and balance.
Mass and balance specifications. International standard of calibration method for mass and balance.
Verification of mass and balance measurement methods. Mass and balance measuring uncertainty.

Reporting of calibration results for mass and balance.

01420353* mM3dauifisuiAdasinAudy 3(2-3-5)

(Pressure Gauge Calibration)

3%?‘1'7;1,‘%8‘14%’15@14 : 01420247 wag 01420248

mqwﬁﬁugmmmmmﬁu AEsaAeUNaulANIwInTIveveInLiY A dudadureinuiy
mmamﬁwm‘%aﬁmmmﬁu Lﬂﬁ]mmﬁumﬁw%mau Lﬂammﬁuﬁjﬁmmsuéaama% LL@J‘N@iILGIE]% m%a%’m’;mé’u
ailiiuiueurensinAufy NMssenuRanIsaeUTisuASasnAILNY

Basic theory of pressure. Metrological traceability of pressure. Pressure linearity. Pressure gauge
calibration. Bourdon pressure gauge. Transducer pressure gauge. Manometer. Pressure balances calibration.

Pressure measuring uncertainty. Reporting of calibration results for pressure gauge.

01420354* mssouliisuinzasiloingamail 3(2-3-5)

(Temperature Instruments Calibration)

FiSeuninen : 01420247 way 01420248

gaunniuarAusou Nsur s ingi weslufiweswuududa weslufiwesuuulududa uasinudaniy
$ousnsgu gathude vinnsfleuinasgrugaungd Buespudwiumsifisunsguedesdieagungl unds
ailsinsiuey msmuaeyuIsingamgll msideurvesgamgll MsTenuranisaeuTisugamgs
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Temperature and heat. Black body radiation. Contact thermometer. Non-contact thermometer.
Standard heating source. Ice point. Principle of temperature calibration. Standard method for thermometer

calibration. Sources of uncertainty. Verification of temperature measurement methods. Temperature drift.

01420355* nssauiiisuniasiioianisinii 3(2-3-5)
(Electrical Meter Calibration)
IfiiSeusnnion : 01420247 uay 01420248
Aviataffwes fufleudymin eeadaladiny fwesinfds iwlesdinmeinnmeslasewie Auanse
gounaulamanasinenlniy aulindusuresnsiansinin nssenunanisaeuisuauluii
Digital Multimeter. Signal calibrator. Oscilloscope. Power meter. Vector network analyzer. Electrical

metrological traceability. Uncertainty of electrical measurement. Reporting of electrical calibration results.

01420356* N15AUANAMNWLAZNTITUTEAUAMAW 3(3-0-6)

(Quality Control and Quality Assurance)

ApfiiFeusnneon : 01420247

UsgiRveeseuuAMAINTEnINaUTema n13UsEAuAMAIN N1TUTNITIIUANAIN A1TUTNITINUY
weslfuinisaanin (loweale/ledd 17025) umsgiussuunsianisnasanu (leteale 50001) 1IASFIUTEUUNIS
Qﬁ/ﬂﬂ’]iéﬂLL’]ﬂﬁau (LE]L@?{I@ 14001) LL‘H’J‘V]’Nﬂ’]imi’m"di%Lﬁu33UUﬂ’]iﬂuﬂﬂ’ﬁﬂ’]?ﬂ,u (‘l@LE]ﬁIE] 19011)

History of international organization for standardization. Quality assurance. Quality management.
Laboratory quality management (ISO/IEC 17025). Energy management system standard (ISO 50001).
Environmental management system standard (ISO 14001). Guidance on internal auditing management
systems (ISO 19011).

01420361  ansienandidosdu | 3(3-0-6)
(Introduction to Astronomy )
iiSeunnnew: 01420112 wie 01420118 wie 01420119
namaniviosiih asefinduazszuuaioy lassadrswainnunmie fidavesenaniaiasiontsans
Mans wazmadansdanAnsaimensImaEns sinsAnwuenaniud
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 aseansilosdu I 3(3-0-6)
(Introduction to Astronomy 1)
fiSounnen : 01420361
AILAELALANT ‘Uiﬁﬁ’]ﬂ’]ﬁLLﬁ%iﬁ]ﬂﬁ’N‘U@ﬂﬂTﬂ AUANSUIDINTI NI1TTILUNATT LAZLALANT
U5V
Stars and galaxies, stellar atmosphere and interiors, stellar spectrum, classification of stars

and galaxies, evolution of stars.

01420363 YiAUAENS 3(3-0-6)
(Optics)
JuiiiSeunnneu : 01420221
Virumanidasvadinuaznienin unindluiaumanstiany gunsalfiru-mans nguainunain
Iasunsnaendwirumand autivenaes virumandveadulothuas msdenuy msuanuaddnanlsd
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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
lisht.

01420364 viAuAEATA1AUHURANS 1(0-3-2)
(Laboratory in Optics)
iiSeunnden : 01420363 vsendeuriu
UfuRnsdmsuivviauaans
Laboratory for Optics.

01420365 wsiwanluil I 3(3-0-6)
(Electromagnetics II)
Ffieunnnew : 01420261
waransnslni pduudwanlniilugah viethedu n1sunsad wamansnslnideduinsam
Electrodynamics, electromagnetic waves in conductors, wave guides, radiation, relativistic

electrodynamics.

01420366 WaAndwvasndu 3(3-0-6)
(Physics of Waves)
AfiGeunnneu : 01420211 vide 01420261
szuumsunisnimdanauaziddlain msliesiziniFes uaznsuszgnd Aduuuany dosuazidosauss
AduLiwanlnih aunsuundnad Usingnisaisneg vesndu
Mechanical and electrical oscillating system, Fourier analysis and applications, wave on strings,

voice and sound, electromagnetic waves, Maxwell’s equations, wave phenomena.

01420367* 2sassaumsWTnindidoedu 3(3-0-6)

(Introduction to Photonic Integrated Circuits)

AfiFeuanneu : 01420112

yguirauremiethnduuas viethadulaulszuy guilvung 2as5ammalnladndduihandaneu
vuawu Miesnuy Il wazny V msdrassunsallilnindsmiuvieviaduuas meluladnisudnisassumislle
find Bumediflelsiime sfa-twiuinosuuuviotheduuas inspRuuyviethrduasosi Msgadonauasuas
saumalvllafind aunsalivasuasdmsursasmalnlalind

Wave theory of optical waveguides. Planar optical waveguides. Coupled mode theory. Silicon-on-
insulator or -V photonic integrated circuits. Modelling of waveguide-integrated photonic devices.
Fabrication technology of photonic integrated circuits. Waveguide Mach-Zehnder interferometer. Arrayed

waveguide grating. Optical loss in photonic integrated circuits. Light-emitting devices for photonic circuits.

01420373  JanA1EAT | 3(3-0-6)
(Material Science 1)
FfiFeunneu : 01420221
lasasserneu lanauaziuse laswaiawdn audiivisnnusaulasidainavesdan AUUNNTEINEN
AUUNNTDINAN Daasslazlaun e nodiuasdunse
Atomic structure, molecule and bond, crystal structure, thermal and mechanical properties of material,

crystal defect, alloy and phase diagram, organic polymer.
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01420374 Wandvasdgyudi 3(3-0-6)

(Physics of Gemstones)

AfiFeumnneu : 01420112 vi3e 01420118

SITUYIRLAL NTWUIUILLANUDIS YU wEnInendosdu audimemenin wdnmaidndluns

Jnsedyuduaznsiiiaiesiie naindludyud vievesdnyud warssazidun Syuddunse
Seyudluansusngnisal MUul A ndyual

Nature and classification of gemstones, elementary crystallography, physical properties, physics

principles of gemstone identification and instrumental utilities, causes of color in gemstones, sem species

and descriptions, organic gems, phenomena gemstones, gemstone treatments.

01420375** Wandvasdgyuain1AU Uan1s 1(0-3-2)
(Laboratory in Physics of Gemstones)
AdiFeumnneu : 01420374
RN sdwmsuivandvesdyudl

Laboratory for physics of gemstones.

01420377 WaNWAD 3(3-0-6)

(Liquid Crystals)

FprfiiFeusnnion : 01420261

UszifnisAunundnviad audineulolanseUn malazant@inisnionin nMsdiasizn n1saszi
autfinanienn manevauswoawNlilih auuwivan warrowas Anses MsUszenAREnman

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.

01420378* 1A3psiladdomeTagamans 3(3-0-6)

(Materials Science Research Instruments)

Jiiiseundew : 01420112

ﬁaﬂﬂ’]iLLa‘“Wﬂ‘lﬂ{]‘UaﬂLﬂi@ﬂll@ﬂ/ﬂ‘ﬂﬂﬂ’]ﬁ’lLﬂiﬁ”ﬁ%’lﬁ’)ﬁﬂﬂ’]ﬁmi ﬂi“"U’J‘uﬂ’ﬁ‘U‘ui‘U ﬂWS’JLﬂi’]“"ViﬁN‘UWUaQ
’]ﬁﬂ miammmaumﬂ Lﬂsaaamusﬂ ﬂ’]i‘UL!i‘lJLLUUMa%JLVIU LGY]LN’]@M%J’WZLIEN memmmwm Lﬂsaqmaamam
?JL‘Llﬂ‘US“’ﬂ\‘iﬂ Lﬂiaﬂ’mﬂﬁi‘UﬁﬂﬁJW} Lmamm‘wumm Lﬂi@ﬂ’)LﬂiW”ﬁ%ﬂﬁﬂ@Uﬂ’]ﬂ ﬂaaﬂﬂa%iiﬂuaLaﬂﬁlif’J‘HLLUUﬂ@\‘iﬂi’m
wazluUdesu ndesansImiisiernay WiseinaunesuulsusaaUnlnsilines TuuaUninsilines alnlng
Wladweseusansihloantsuassaiu anuvsnlyiimessdiond

Principle and theory of instruments for materials science analysis. Forming process. Material
properties analysis. Particle size reduction. Compression molding. Tape casting. Furnaces. Viscometer.
Universal testing machine. Dilatometer. Surface area analyzer. Particle size analyzer. Scanning electron and
transmission electron microscope. Atomic force microscope. Fourier transform infrared spectrometer.

Raman spectrometer. Ultraviolet-visible light spectrophotometer. X-ray diffractometer.

01420411** WandLBenaunInDs 3(3-0-6)
(Computational Physics)
AndiFeuunneu : 01420112
madeulusunsuiiuguuazsndeuiBidhauioutymmdiandlasldneufinnes msudszuvauns
Wadu nsUsuduldwieaun snuining 1By n15MIA15INYeENNTT N15USTRNNATIUYIY A1STIeYTUSILAY
USusiBeiaay Makiaumsitseyiusandsy msussendmaidnd
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Basic programming and numerical methods for solving problems in physics using computer.
Solving linear equations. Curve fitting with polynomial degree n. Roots of equations. Interpolation.

Numerical differentiation and integration. Ordinary differential equation. Application in physics.

01420412** ANFIN1ADIKUUTEAUDLADY 3(3-0-6)
(Atomic-Scale Simulation)
iiSeunnen : 01420112
mqwﬁmm"m'gml,%amauﬁuﬁugm N385 UUTIRBITEUUREABUVUABNTINDS NI1SATIMANTRNIS
Handvesian uazmsmumanuunnsedluian
Basic theory of quantum calculation. Computer modeling of atomic system. Calculation of

physical properties of materials. and calculations of defect in materials.

01420413* Angnaniteyauaznisizouiveansasdmiutiniland 3(3-0-6)

(Data Science and Machine Learning for Physicist)

AiiFeusnrio : 01420112

Tayansidnduunlug n1susentanadoyan1aild@nd nsliasiendeya MsTuwun NMsWeulusunsy
Aewfiumosdmiuingtmanideyansildand nisifeuvecnies lassiieuszaniiion nsiFeusidsdn ns
UszgnaldlassneUseamiienlumaidnd

Big data in physics. Data processing in physics. Data analysis. Classification. Computer programming
for data science in physics. Machine learning. Artificial neural network. Deep learning. Artificial neural

network applications in physics.

01420421 nafdAIADUAN || 3(3-0-6)
(Quantum Mechanics II)
JyiiSeunnneu : 01420321
MsUsEInALUURsaaan wdnnswUs ‘V]i]‘lﬂiﬂl@\‘iLWB%LWB%LU%HLLUUM%H wazAuiULnaT Nl
N3N TTUUMALDUNA

P

Semi-classical approximation, variational principles, time independent and time dependent

perturbation theory, scattering theory, systems of identical particles.

01420422 Wandvasdadgd 3(3-0-6)
(Nuclear Physics)
FfiSeuanney : 01420321
aﬂgmmﬂagﬂﬂuﬁ?mﬁﬂa é’umﬁ%aﬁwiwaymﬂiuﬁ’sLﬂaaa mﬁLﬂi’wvﬁmEJLﬂ'%'aﬂLi'ﬂmgmmLUUﬁﬁam
veaduaded nseiilaas vguivesufisenduedes nsaanedivesiundea
Nuclear elementary particles and their interactions, accelerators and analysis, nuclear models,

nuclide table, nuclear reaction theory, nuclear decay.

01420424 Wandviagaynia 3(3-0-6)
(Many-Body Physics)
JdiSounnnion : 01420221
aunmamiouiu Ygmuuuitugu nannisiniuvesnid n1suseunn asvsuazensvs-vend adifuuy
AIDUAL LVISNgAIVUILLIY
Identical particle, stochastic problem, Pauli exclusion principle, Hartree and Hartree-Fock

approximation, quantum statistics, density matrices.

* 3 i e o =) @ ™~ =] =1
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01420425 Wandoynia 3(3-0-6)

(Particle Physics)

ApfiiFeusnnion : 01420221

audRveseuMAYagIU Waﬂﬁ‘ﬂa\‘lLﬂ%{laﬁLilﬂaiéﬂﬁﬂLLazLﬂ%‘laﬂmi’Jﬁ]‘-ﬁJUEﬂéﬂ’lﬂ NTWUAILUUANNIAT wazng
N159Y5nY 1A59a519UILENTOU LAZUUTIa8IAIIN SuRIHsEMUURImANLWT SunsASewuudeu wuudiass
INTFIU UONULDIINKUUTIABIIATTIU

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.

01420426* Wandvanrsauauiiaade sty 3(3-0-6)

(Physics of Confined Nuclear Fusion)

fideunnneu : 01420335 wienSeuriu

waraun UAseiundesingu nsdaduedesiiadu nsidelegldauuwivin nisdrialegldaa
dew madidalagldaualiugis uaznissrdalagldaunulniy msddadenamanauiluinedesiadu Tsalin
Tpdesiagu

Plasma. Nuclear fusion reactions. Nuclear fusion confinement, magnetic confinement, inertial
confinement, gravitational confinement, and electrostatic confinement. Plasma diagnostics in nuclear

fusion. Nuclear fusion powerplant.

01420441 Bidnwsaiindnrann 3(3-0-6)

(Physical Electronics)

IfiiSeusnnew : 01420221 wag 01420241

pymay wasndn noufinismionit dawsie qunsaituiiviuazdag diudelawedu uargunanii
AIBUAY 299559 gUNsaldidnnsedindiBeuas

Atom and crystal, conduction theory, junction, bipolar and unipolar dervices, Josepson junction

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

01420444** n1sUszgnalulasinsiwaiwasnendnd 3(3-0-6)

(Microprocessor Application in Physics)

FfiiFeusnneon : 01420243

anudfiugruieatulalasineases davaululas uagnisszgnd andnenssy veslulag
Tnsiwawesuaziinuaululas mIeuszanugUnsaidunmednn n1sdearstona uuueynsy nsuvasdygn
weurdoniduadvia wasnisulasdyaos Adviadukeuzden madeUssaudiiul nsdeulusunsy Monululas
Tnsweaief viommunulalasidesiu fenwiduaylnmey weluladlulasinsiwaees uasiauaululasady
Tl nsienseriuiaietne uasmsUssgndlinudunedidavesasmas msUszsgndmsiidnduazdudu o

Basic knowledge of microprocessor. Microcontroller and applications. Microprocessor and
microcontroller architectures. Input-output devices interfacing. Serial communication. Analog to digital
signal conversion and digital to analog signal conversion. Sensor interfacing. Introduction to microprocessor
or microcontroller programing with C and Python language. Recent technology of microprocessor and
microcontroller. Network connection and application to the internet of things. Application in physics and

other areas.
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01420445** n1sUszandlulasinswaiwasmeidndniauiuanig 1(0-3-2)
(Laboratory in Microprocessor Application in Physics)
AnfiFeuanneu : 01420244 uay 01420444 viiewdouru
AN sdmsuivimsdssgndlulasinswaeinandnd

Laboratory for Microprocessor Applications in Physics.

01420452 Wandvasan1azwInaau 3(3-0-6)
(Environmental Physics)
3511’1‘171IL%‘EJ‘141J’1F1'8‘LJ 01420112 %39 01420118
annzndoufifendesiuniautied msduhuauiou inauas iy aunandsnuvessruuiuiy
wazusIBIna arwiuluanzinden auusnisszisgamnlusuunuarludes Adidinuazusseinie
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** NIWYINTWAINU 3(3-0-6)

(Energy Resources)

IiiSeunnden : 01420112 vide 01420118

Fomdwleada ndwumadon ndsunyuien nslduazniseudndndany nsdanisndsnu
Uszavanmn1slindsny winnssundsnu wdsnuiiiedestulimanenisiaunfidedu

Fossil fuels. Alternative energy. Renewable energy. Energy utilization and conservation. Energy

management. Energy efficiency. Energy innovation. Energy related to sustainable development goals.

01420456 WandYDIUTIVINA 3(3-0-6)
(Atmospheric Physics)
AndiFeuanneu : 01420112 w3 01420119
sefuturetesAUsEnaUTEIUTIEINTA U31nn150in15uHSeduazUsingnisainiauas loduazi
QUUNARANIVDIUTILINA Namansvaussane iluussennie
Levels and composition of the atmosphere, radiation and optical phenomena, vapor and water,

atmospheric thermodynamics, atmospheric dynamics, atmospheric electricity.

01420463 Wandva3na 3(3-0-6)
(Astrophysics)
iiSeusnnew : 01420332
Fannnsvesan tenaw mens ans anfinseu nquiduinsamiilu vaud $nsnained
Stellar evolution, universe, quasars, pulsars, neutron stars, general theory of relativity, black

holes, cosmology.

01420467 Wn5218INY1 3(3-0-6)

(Cosmology)

JyiiSeunnneu : 01420221

nufduinsnmily wednvesiaunu-guied-lsiesdureinines aunisvesianiutl Snuus
Msnesfvednsa Sedlulastniunds nsadeduadealugiet nuus ssdUsznou nsasslasadng way
Iassasrsvunalugluonnn
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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 TaAEns I 3(3-0-6)
(Material Science II)
iiSeunndew : 01420373
Wuszhardunsisenseniesnen Ussinnvesiaguaznisiduselovd lassaaasmsldnulanenay
ww5din wag wodmes anvanslwih andRiBranuiou autiniuas
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 Wandvasvauds | 3(3-0-6)

(Physics of Solid 1)

iiSeunndew : 01420221

Trssadawdn madenuuresaulnendnuazuaniivdiundu useszminesnenuazmsdamiorlundn
nMsduvesanislazautinisudou uuudasdidnaseudasy nquiuoundsnuvesdidnasou

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.

01420474 Wandveswauds Il 3(3-0-6)
(Physics of Solid II)
AprfiFeusnnion : 01420473
Tlanduesansiesanh gunsalansiiedinh audAmausimdnuagmauas aud@ladidnen Sunsizenisen
wuuanelu@n
Semiconductor physics, semiconductor devices, magnetic and optical properties, dielectric

properties, various interactions in crystals.

01420475** wanANENS39dLaNG 3(3-0-6)
(X-Ray Crystallography)
Ffideuanney : 01420221
Tssadandn anudusvesiediond nquinsidsauuy dadelassads audfuasmatssgndsadiond
Wnseasalassasnsewmanlausdiend
Crystal structure. History of X-ray. Diffraction theory. Structure factor. Properties and applications

of X-ray. Experimental methods of X-ray crystallography.

01420476 WaAnduasfatieands | 3(3-0-6)

(Physics of Superconductor 1)

IpiiSeusnnew : 01420321

autinnnufousasmalniivesdidnaseudnh rduuanfisuasinnsd dorimdsnuuazanading
AUNTLUNTAALAYAN TNIDNULILUAN ‘Uiﬁﬂamiﬂiﬂﬂ’]wﬁ’]mﬂéﬁﬂqa Frihendauunilawagiuuaed fhen
fegamgiingfige

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 Il superconductor, high critical temperature superconductor.
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01420477 HaAndvasiatiends I 3(3-0-6)

(Physics of Superconductor II)

FiiSeusndew : 01420476

inheandliogluamnuuindnuaregluauuusivin autBinsguvwamanivguiiudodn-duen
auURvnauwivan aauzszrininatasan e anuginginisanzalusd audfinisvuds audivisaninseg
U wagnsUssend

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** unlui@nduazurlumalulad 3(3-0-6)
(Nanophysics and Nanotechnology)
FiiiSeunndew : 01420221
AMsIveszuLLlY Ussinnuestaquilu autRvestanuilu Mandiseduunlu msdauamegifanuly
anwzlangvesianuily waznsussend
Overview of nano systems. Type of nanomaterials. Properties of nanomaterials. Physics at

nanoscale. Fabrication of nanomaterials. Characterization of nanomaterials and applications.

01420481 Wandgunw 4(3-3-8)

(Health Physics)

iSeunnden : 01420221

fusunnngsduaysediond miesng o MAlunsInsed nsduaUsunngd wiesindad nsduimn
Uunuednidngshenie ndnnsmuauuazdaunsliiag wazgunsalisd nisduinuagniseenuuusies
UATRNLE madunnesdestu Ysdnduandey In1sfnwuenanud

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.

01420482 Wan#TNW | 3(3-0-6)
(Biophysics 1)
Fuiieunnnow : 01420112 w3e 01420118
15985 19UAZNTYINNUYBITEUUTININ NAFNERTTITIN MW Tanigadinn Wandvosaad Nandvesds
lana nalnnisinuvesdaluana wadanei@nddinin arsaunadanim waluladdann
Structure and function of biological systems, biomechanics, biomaterials, cellular biophysics,

molecular biophysics, biomolecular mechanism, biophysical techniques, bioinformatics, biotechnology.

01420483 WandTanw Il 3(3-0-6)

(Biophysics 11)

ApiiFeuaniiou : 01420482

naransvestiluana naseloudn1znIziukazndsy nsmeloudianaseuazlsneu s
leeou nszvaumadueiiiviliiAnusena sewessziuTaluana madafilflunsvilasaiiswesdluana ns
naaesvhiulanafe?

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
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01420484 N398R BIARUNINDIVRT AN 3(3-0-6)
(Biomolecular Computational Simulations)
lassasavestiluana sedeudtuuudnaondaneuiimes n15d1aedluana N1531aeIna TALT
lana awuusadelszdny nMsUssyndwuudnaesdaliena
Structure of biomolecules, computational simulation methods, molecular modeling, molecular

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

01420490 a@uiafny) 6
(Cooperative Education)
msutRnuludnvazmiinnuiiegm aslasmsildsuteumnenasnaunsiavhsesautaznng
daus
On the job training as a temporary employee according to the assigned project including report

and presentation.

01420496 (34N IZNNNENE 1-3
(Selected Topics in Physics)
SotanznsildndluszauuTyges wveeadasululuusaznianisdnw

Selected topics in physics at the bachelor’s degree level. Topics are subject to change in each

semester.
01420497 dFuuun 1

(Seminar)

msuausiazefuTwitenuaulaneidndluszauligen3

Presentation and discussion on current interesting topics in physics at the bachelor’s degree
level.
01420498 Usynniiieie 1-3

(Special Problems)

msAnwAuAImEndseiuuSynns wasissussadoudusenu

Study and research in physics at the bachelor’s degree level and compile into a written report.
01420499 Tasea1uREnd 3

(Physics Project)

Tassunuraulalulaussige vesidnd

Project of prepactical interest in various fields of physics.
238 glievangnsnisfne sziuuSunns Insnun 2566
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