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(Temperature Meter Instruments Calibration)

mIaoueLaIolotana i
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(Physical Electronics)
Wdndvesanizindon
(Environmental Physics)
NTNGINTNAINU

(Energy Resources)
NEINULAeINRE

(Solar Energy)
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01420456

01420463

01420467

01420472

01420474

01420475

01420476

01420477

01420478

01420481

01420482

01420483

01420484

01420490

01420496

01420498

Wandveussenme
(Atmospheric Physics)
Wandvesan

(Astrophysics)

INTNAING

(Cosmology)

Yagenans 11

(Material Science II)
Wandueaveauda 11
(Physics of Solid II)
HANAansSadend

(X-Ray Crystallography)
Wandvoadnienda 1
(Physics of Superconductor I)
Handvesdnieada
(Physics of SuperconductorIl)
wluianduazinTumalulad
(Nanophysics and Nanotechnology)
Wandguam

(Health Physics)
Wanddam 1

(Health Physics)
Wanddnm 1

(Biophysics II)

mitasuFineuiiunesvesdaluana

(Biomolecular Computational Simulations)

AMNIANY

(Cooperative Education)

A ara 4
FouRMIENNATnd
(Selected Topics in Physics)
Mynminiay

(Special Problems)
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= A a K
1. !!N‘I—!ﬂ"liﬁﬂ‘lsﬂ!!‘]J‘]Jlellﬁﬁﬂ‘ilﬂﬂ‘l:-n

v
=

Ui 1 mamsfnunii 1 Sunlene (¥u.U55010-30. U AN - w0 AR AU )
01403113 Aiug T 3(3-0-6)
01417111 upaga I 3(3-0-6)
01420111 Wandia'l 1 3(3-0-6)
01420113 Ugiamsiland 1 1(0-3-2)
01999111 FnaaSuraHLAY 2(2-0-4)
Fndnwiia 'l nquansemandivadisznoums 3(--)
1IN sENe 1 21 3( - -
39U 18( - -
U 1 mamsanunii 2 funlena (¥u.Us501e-30. U JURAMs- B0 AnIdIeaUI04)
01403115 mﬁﬁ”ugm 11 3(3-0-6)
01403118 ﬂﬁﬂ’amﬁmﬁﬁ‘yugm 1(0-3-2)
01417112 unagad Il 3(3-0-6)
01420112 Wandalal 3(3-0-6)
01420114 Ugiamsiland o 1(0-3-2)
01175xxx AINTTUNAANH 1(0-2-1)
e lne 3(--)
eI AUNA/ADUNIUNDS 1(--)
Andnuialyl nquanszmaasuadilszneuns 3(- -
39U 19( - -

29



= d' = d' o ] a a oA = k4
TJTI 2 MANIANEIN 1 AMUIUNUIYNA ("IﬁJ.iJiifJ"IEJ-‘IﬁJ.']JQTJGIﬂ”li-ﬂﬁJ.ﬂﬂHTﬂ’JEl@]ULi’N)
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01420211 nasaas 1 3(3-0-6)
01420221 Wandyalwmi 3(3-0-6)
01420222 Wandgalninalfiiams 1(0-3-2)
Aad a o Li’ Y
01420243 DIANNIDUNTIUDIAU 2(2-0-4)
adg a 4 Li’ Y a oA
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01420213 WandiFanaiamans 1 3(3-0-6)
01420261 uuman T 1 3(3-0-6)
01420262 wimidn TWihaadfiiams 1(0-3-2)
01422111 wanaoa 3(3-0-6)
01424111 HANFIING 3(3-0-6)
01424112 FIemalfians 1(0-3-2)
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P upmIziaen 9( - -
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01420221 Wandynalwmi 3(3-0-6)
01420222 Wandgalniinalfiiams 1(0-3-2)
Aad a o Li’ Y
01420243 DIANNIDUNTIUDIAU 2(2-0-4)
adg a 4 Li’ Y a oA
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01420261 uuman T 1 3(3-0-6)
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01420321 narMans UMY I 3(3-0-6)
01420331 gavNamans 3(3-0-6)
01420334 gaunwamansmnlfians 1(0-3-2)

BN TLNA 1 A1 3(- -)

Juamziaen 9( - -
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01420490 ANNIANTN 6
33U Q
= d' =® d' o 1 a Aa oA = 9
‘IJ‘VI 4 MAMIANEIN 2 TUIUTTUIYNA (‘]ﬁJ.‘UﬁﬁfJWEJ-G]ﬁJ.TJ;]‘U@ﬂ13-%’3J.ﬂﬂ‘]sl']ﬂ'JfJ@]ulfJ\‘])
01420497 AuVU 1
01420499 Tasenuiland 3
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AFURNITLIADN 3( - - )
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3.1.5 M55V
3.1.51 neInndustiadnvesrangns
- eI urangas
01420111  Wandna'l 1 3(3-0-6)
(General Physics 1)
¢ A A ¢ a A ¢ s
namans mandeunuuuesueiln Adu namanived Ina guunamans

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

01420112 Wandald 3(3-0-6)
(General Physics 1)
Afigenannen : 01420111
Tlihusimdn adumimdn i sirumand Handualmidiesdu uasfinndosiland
Electromagnetism, electromagnetic waves, optics, introduction to modern physics and

nuclear physics.

01420113 Ufiamsiand 1 1(0-3-2)
(Laboratory in Physics I)
Sfizeuune : 01420111 Wiendeusu wie 01420117 wiendeudy
Uiiamsdmsuian andialy 1 wiel@nditugiu 1

Laboratory for General Physics I or Basic Physics I.

01420114 UfuiamsWand 1 1(0-3-2)
(Laboratory in Physics II)
Sl euannon : 01420113 1az 01420112 Wiowdeui Wio 01420118 wiendeuriy
Ufiiamsdmsuin Handialal o w’%aﬂﬁﬂﬁﬁ;’ugm 1l

Laboratory for General Physics II or Basic Physics II.
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14
01420211 namaas I 3(3-0-6)
(Mechanics 1)
NToUVINOY : 01420111 1Az 01417112
ia o A ~ Y a 1A 4 ] <
NAMAATUIAU ﬂ15lﬂa@uﬂ1uﬂiﬂﬂﬂ1\1ﬁ)\‘1]‘lﬂLﬂ@ﬂ NAMAATUDITSUUDYNIA IAQLUUI
< o o o ' = PN ~ A Y
NI MTAU LUIIFUINAN wannsulsa a1ﬂ§’ENlﬁ]EJIJLL@%LLEINE]IV]LHEJHL‘]J’EN@]H
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 nasaas 11 3(3-0-6)
(Mechanics 1I)

FMNIFTIUNINDY : 01420211

%

Ya aumsualanu-o11al

9

J = a = o
qUNITAINITOID 'VIE]‘HJ;]!W‘JJQTVILHEJM nsuiasuuyll
SN 1A 9 4 d o dy Y
wamﬁm"lummu WﬁﬁTﬁﬁi‘U@\ﬂﬁa HAZNAMAATITALUDIAY
Lagrange’s equations, hamiltonian theory canonical transform, the Hamilton-Jacobi

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

01420213  Wandmendiacmans 1 3(3-0-6)
(Mathematical Physics I)
M NIFEUNNOY : 01417241

[ ~

TanddymAandninerteasy aumsenriug aumaFioyiusdos Madsuveansy
Taymaven aumssuawie AsadiaFadunazmiinizy synsu nnmefiFdins iy
g9 msudasanlasuazybes

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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d a d o v Aa
01420214 nafmaaiyalszgnddmiuIAINT TN 3(3-0-6)
(Applied Mechanics for Engineering)
ANNGEEUINOY : 01420111
o dy ara o a 14 1
‘Viaﬂﬂ'li‘W‘L!ﬁTL!GUGQWﬁﬂﬁiuﬂu’Jﬁ’JﬂiiﬂJ Tmnummzusmmﬂuszuummazﬁm
aa aaa { o o o aa a J
1d guqanazusalfnsorngasessudmiulassadnaniia msdnizdlassadie use
Yy a = 4 o Y < 3
nsznelulnsaainadainssu anwdsaniuluaissinina Mssy Jaguiunialuaiu
a o o A aa o 4 s s a 4
AIAINTTY NMULASHANTIU NTAUTSINDU Wﬁﬂﬁﬂ]ﬁ]\ilﬁl“ﬁﬁ]ilmgﬂ'liﬂi%fgﬂ@] “lwllumaamum
Y
STRIN[9)E
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 Wandgnlmi 3(3-0-6)
(Modern Physics)
SR ouINeY : 01420112
mqyﬁﬁnﬁmmwuazmyf]mauﬁmﬁmﬁ’u azaou Tutana nasnansana vodud

(2

¥o9 InasintanazAniieIngs dunded uazeymayagIv
An introduction to relativity theory and quantum theory, atoms, molecules, statistical

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

01420222 Wd@ndgnlninnlfiians 1(0-3-2)
(Laboratory in Modern Physics)
ST ouIneY : 01420114 tag 01420221 iewdouriy
Ufiamsdmsviniandgalv

Laboratory for Modern Physics.
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01420231  32UUMT IMadmSumsnyag 3(3-0-6)
(Flow System for Agriculture)

[
a =

ANFOULINOU : 01420111 150 01420117 W30 01420119

fugruvesnamanivealna autiavevedlva adamanivedlva nssauas
Murwsaims lnaluszuunuasnssy Usznnuazmsldauginsalsyuums lva szuu
ms“lwat?m%’umymmm msﬁmh%'mgmg’q ﬂ'li’E]’E]ﬂLL‘]J‘]JigUU&'ILﬁ@ﬂﬁLﬂBG]i Wanng
uazszianvesszunlelas Tind mseenuuuszuulelas ldfindg nanmsuaziszianves
szuuuelsliiing mseenuuuszuune s lind

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.

01420241  Uftinaugunsal 1 1(0-3-2)
(Instrumentation Workshop I)
autinmemenmmvesiagUsznnlfuazdszanililsTans lumsadeednsal ms
oonuuvglnsalTaeld Taquszan lduazyszanii il Tans ﬁ;’ugmamﬂhq"lﬁ'uazm%qﬁa
msnaasunugUnsaidaeiaguszan 1 uazilszani hils Tans
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 fiiRaugnsal 11 1(0-3-2)
(Instrumentation Workshop II)
SfizeuInem : 01420241
auianamenmuesiaguszan Tans lumsadginsal mseenuuugilnsallagly
) . ”
TaaiszinnTang WugiuusddiionaziaTesiio mindaruauginsaialeiaalszian
Tavigu19%ila
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.

40



ad a J dgi’ Y
01420243 9E@NNTDUNTLUDIAU 2(2-0-4)
(Introduction to Electronics)
NFToUVINOU : 01420112
2995 Ifinszuaasasnseuaady dyanavazdyaiasuniu msldszulana
[ X v o a 14 4 4 o
doyana a13n9a21 laToa nsudaaes 1A5099010 1AT0IVEIBDDINDITFULUA LAZNIS
4 0o A [ a 9) a dad a d a dy 9
ﬂi%qmﬂ ’Nﬁ]iﬂ“ﬂﬂgﬂﬁi}ji}lﬂm WATTINBUTU ]‘l‘ﬂi’m@mi DLANNIDUNTYIUAVIUDIAU 99T
a 14
smmmmazmiﬂszqﬂm
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.

ad a 4 Ay Y a oa
01420244 ﬂlﬁﬂﬂﬁ@uﬂﬁlﬂﬂﬂﬁuﬂTﬂﬂaﬂ@]ﬂTi 1(0-3-2)
(Laboratory in Introduction to Electronics)
JHNFoUNADY : 01420114 LA 01420243 W3onsoudu
Aa oA o v A ad a 4 dal 9
ﬂaﬂ@]ﬂTiﬁTWﬁ‘U'}‘Iﬂﬂmﬂ‘ﬂiﬂuﬂﬁ!ﬂJ@\Wlu

Laboratory for Introductions to Electronics.

01420247 A INOL DAY 2(2-0-4)
(Introduction to Metrology)
S euannon : 01420112 Wio 01420118 130 01420119
YTUIUNMENIN TZVURUIG LAZVIATTIU HaNN1TIA T218VITNITIA N3
S5z RMeEdANaz MIURYBIAINARIAINA DY MITUNIATTIU MINGVUIATTIU TZVY
ﬂmmwgﬁmﬁ’u HarMsUIMsHeHUAMINIATING
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%ﬂuﬁmﬁumﬂﬂﬁﬁami 1(0-3-2)
(Laboratory in Introduction to Metrology)
Sfierannen : 01420247 wiendouu uaz 01420244
ﬂﬁﬁ"ﬁmiﬁm%"‘u%mmﬁmuﬁmﬁ’u

Laboratory for Introduction to Metrology.
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01420261 witwan Wi 1 3(3-0-6)
(Electromagnetics I)
AfiFeuannon : 01420112 uaz 01417241
vanvesauuuazdnd I ndnvesauinnardnduiman auwviuay
aunimanluaas Taymeveu autifvesiag ladidnnsn uas Saquilmin msmiieni
wiman i aumsusndiad lugduuueyiusuazdSius maudvesnauutimdn iy
AInNaN
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 waitan lihaaifiians 1(0-3-2)
(Laboratory in Electromagnetics)
Siizennen : 01420261 Wiendeudy
UgiamsdmsuIsuimanliih

Laboratory for Electromagnetics.

01420271  @TABNAYBITA 3(3-0-6)
(Mechanical Properties of Materials)
FNFEUNINDY : 01420111
9 ~ o A 1 < < A 9
ANVAULAZANVIATEA YDAAAVDIANNIANEYU ANULAIUITI ANWUTI MTAV NI
in3odlonazMInadoUaNLATING MATTIUMINAToUANLATING duliadnaludeodia

aa a J wa A I wa A
LHagauye mmmawwwauaz"i’fayjmlmauummﬂa ﬂ'liﬂ‘i%flﬂﬂbl"ffjﬁllﬂﬁﬂfﬁﬂa"ll@\?Ia'ﬂ% No

fwed wniin nazrSaqulsznoy mysenuuusaaitedszanaldluFaadmngsy

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.
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01420272 Jaqalszney 3(3-0-6)
(Composite Materials)
Y
v [ a a 4 a
NITATIVADUAUANT UL ﬂszmumsﬁugﬂ ’Jﬁﬂl“lﬁﬂi%ﬂ@‘ﬂia‘ﬂg WOALUDT LHITUN

@ a Y a ) v aa a J o ) [ 1
TaarlsgnouFinw Taasalsyneudmiudiannselind Taalszneudmsununead
@ 4 9y Y [ a Y a
Jagiszneuniamsunnd uur Tdumswanndaqalsznenluoman idule mseFuusg
Taqralsenoudaradule msdulanienseenuuuiaasalsenouluaiuisninssy ms
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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 FA9¥INN 3(3-0-6)
(Biomaterials)
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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.
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(Agricultural Waste Management Technology)
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Definition and classification of agricultural waste. Physical and chemical structures of
agricultural waste. Physical properties, thermal properties, mechanical properties, chemical
properties, and electrical properties of agricultural waste. Utilization of agricultural waste.
Nanomaterials. Adsorbent materials. Bioplastics. Slow-release nanofertilizers. Biomass energy.

Agricultural waste development technology.
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(Mathematical Physics II)
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Special function in physics, integral transform, complex number, residue theory, contour

integral in physics problems.
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(Theory of Relativity)
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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.
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(Mathematical Physics III)
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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.
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(Symmetry and Physics)
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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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(Quantum Mechanics I)
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Transition from classical to quantum mechanics, the wave functions, the Schrodinger

equations, harmonic oscillator, hydrogenic atoms, angular momentum and spin.
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(Molecular Physics)
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Property of molecule, theory of chemical bonding, symmetry and operation, quantum
chemistry, molecular spectroscopy, nuclear magnetic resonance, electron spin resonance, molecular

applications.
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(Quantum Measurement)
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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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(Atomic Physics)
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One-electron systems, basic properties of atoms, atoms in magnetic field and in electric

field, many-electron systems atomic spectra.
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(Physics of Plasmas)
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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.

01420331 Quvwamans 3(3-0-6)
(Thermodynamics)
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Thermal properties of matter, kinetic theory of gas, fundamental law of thermodynamics,

equilibrium conditions, thermodynamic potentials, systems of variable mass.
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(Statistical Mechanics)
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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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(Laboratory in Thermodynamics)
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Laboratory for Thermodynamics.
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(Hydrodynamics)
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Hydrostatics. Equation of fluid motion. Velocity potential. Potential flow description.
Inviscid fluid. Viscous fluid. Heat transfer. Shock wave. Introduction to computational

hydrodynamics.
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(Linear Electronics)
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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.
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(Laboratory in Linear Electronics)
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Laboratory in Linear Electronics.
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(Instrumentation Workshop I1T)
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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.
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(Instrumentation Workshop IV)
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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.

ad a Jd A
01420347 ®@NNTDUNTLHBILAV 2(2-0-4)
(Digital Electronics)
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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.
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(Laboratory in Digital Electronics)
ATiFeuINReY : 01420244 1oz 01420347 3 onSouY
UiamsdmsuimsdnnsetindiFuay

Laboratory for Digital Electronics.
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(Physics of Sensor)
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Physical effects use as sensing, types of sensors, noise, signal processing, and applications.

01420351  ¥IA5INGINA 3(2-3-5)

(Dimensional Metrology)
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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.
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(Mass and Balance Calibration)
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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.
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(Pressure Gauge Calibration)
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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.
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(Temperature Meter Instruments Calibration)
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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. Reporting of temperature calibration results.
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(Electrical Meter Calibration)
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Digital Multimeter. Signal calibrator. Oscilloscope. Power meter. Vector network analyzer.
Electrical metrological traceability. Uncertainty of electrical measurement. Reporting of electrical

calibration results.
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(Quality Control and Quality Assurance)
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History of international organization for standardization. Quality assurance. Quality
management. Laboratory quality management. Energy management system standard.

Environmental management system standard. Guidance on internal auditing management systems.
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(Introduction to Astronomy I)
NNGEeUNNOU: 01420112 W30 01420118 W30 01420119
Jd Y a J a 9 d o A
ﬂﬁﬁ'lﬁ@]i‘ﬂ’f]\iﬁh mmmmuazswuqaaz Iﬂi\iﬁ‘i?\‘]ﬂl@\?ﬂ?ﬂlﬂ31$ﬁ NUUAVDIUDNHN
4 s A o b 7 =
Lﬂ%ﬂ\‘lﬁﬂﬂ'l\‘lﬂ'li?ﬁ'lﬁ@]i LAZINAUANTTTUNANITUNINAITIAITAT Nﬂ?iﬁﬂ‘]ﬂ'lu’f]ﬂ’ﬁﬂWuﬂ
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.
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(Introduction to Astronomy IT)
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Stars and galaxies, stellar atmosphere and interiors, stellar spectrum, classification of stars

and galaxies, evolution of stars.
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(Optics)
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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 light.
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Laboratory for Optics.
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(Electromagnetics II)
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Electrodynamics, electromagnetic waves in conductors, wave guides, radiation, relativistic

electrodynamics.
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(Physics of Waves)
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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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(Introduction to Photonic Integrated Circuits)
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Wave theory of optical waveguides. Planar optical waveguides. Coupled mode theory.
Silicon-on-insulator 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.

Lightemitting devices for photonic circuits.
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(Material Science I)
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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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(Physics of Gemstones)
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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.
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(Laboratory in Physics of Gemstones)
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Laboratory for physics of gemstones.
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(Liquid Crystals)
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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.
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(Materials Science Research Instruments)
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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.
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(Computational Physics)
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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.
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(Atomic-Scale Simulation)
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Basic theory of quantum calculation. Computer modeling of atomic system. Calculation of

physical properties of materials. and calculations of defect in materials.
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(Data Science and Machine Learning for Physicist)
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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.
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(Quantum Mechanics IT)
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Semi-classical approximation, variational principles, time independent and time dependent

perturbation theory, scattering theory, systems of identical particles.

58



01420422  Wandvesiiundos 3(3-0-6)
(Nuclear Physics)
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Nuclear elementary particles and their interactions, accelerators and analysis, nuclear

models, nuclide table, nuclear reaction theory, nuclear decay.
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(Many-Body Physics)
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Identical particle, stochastic problem, Pauli exclusion principle, Hartree and Hartree-Fock

approximation, quantum statistics, density matrices.
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(Particle Physics)
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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.
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(Physics of Confined Nuclear Fusion)
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Plasma. Nuclear fusion reactions. Nuclear fusion confinement, magnetic confinement,
inertial confinement, gravitational confinement, and electrostatic confinement. Plasma diagnostics

in nuclear fusion. Nuclear fusion powerplant.
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(Physical Electronics)
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Atom and crystal, conduction theory, junction, bipolar and unipolar dervices, Josepson

junction and quantum devices, integrated circuits, opto-electronic devices.
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(Microprocessor Application in Physics)
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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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Laboratory for Microprocessor Applications in Physics.
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(Environmental Physics)
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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.
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(Energy Resources)
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Fossil fuels. Alternative energy. Renewable energy. Energy utilization and conservation.

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

development goals.
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(Solar Energy)
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Solar astronomy. Terrestrial insolation. Heat transfer. Optics of collection. Solar heating

system. Photovoltaics. Solar cell system design. Cost evaluation of simple installation.
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(Atmospheric Physics)
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Levels and composition of the atmosphere, radiation and optical phenomena, vapor and

water, atmospheric thermodynamics, atmospheric dynamics, atmospheric electricity.
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(Astrophysics)
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Stellar evolution, universe, quasars, pulsars, neutron stars, general theory of relativity,

black holes, cosmology.
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(Cosmology)
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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.
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Atomic and interaction bonding, type and application of materials. Type and application of

metal alloys, ceramics and polymers. Electrical properties, thermal properties, optical properties.
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(Physics of Solid I)
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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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(Physics of Solid II)
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Semiconductor physics, semiconductor devices, magnetic and optical properties, dielectric

properties, various interactions in crystals.
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(X-Ray Crystallography)
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Crystal structure. History of X-ray. Diffraction theory. Structure factor. Properties and

applications of X-ray. Experimental methods of X-ray crystallography.
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(Physics of Superconductor I)
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Thermal and electrical properties of conduction electron, lattice wave and Fermi surface,
energy gap and effective mass, Maxwell’s equation and magnetic susceptibility, critical
Superconductivity phenomena, type I and type II superconductor, high critical temperature

superconductor.
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(Physics of Superconductor II)
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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.
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(Nanophysics and Nanotechnology)
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Overview of nano systems. Type of nanomaterials. Properties of nanomaterials. Physics at

nanoscale. Fabrication of nanomaterials. Characterization of nanomaterials and applications.
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(Health Physics)
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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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(Biophysics I)
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Structure and function of biological systems, biomechanics, biomaterials, cellular
biophysics, molecular biophysics, biomolecular mechanism, biophysical techniques,

bioinformatics, biotechnology.
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(Biophysics II)
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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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(Biomolecular Computational Simulations)
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Structure of biomolecules, computational simulation methods, molecular modeling, molecular dynamics

simulations, empirical force field, applications of biomolecular modeling.
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On the job training as a temporary employee according to the assigned project including

report and presentation.
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(Selected Topics in Physics)
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Selected topics in physics at the bachelor’s degree level. Topics are subject to change in

each semester.
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Presentation and discussion on current interesting topics in physics at the bachelor’s degree

level.
01420498  Mayriiiery 1-3
(Special Problems)
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Study and research in physics at the bachelor’s degree level and compile into a written
report.
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(Physics Project)
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Project of practical interest in various fields of physics.
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Basic principles in physics and astronomy related to every day life.
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Basic principles in physics applied to sound and light in theater arts and music.
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(Laboratory in Abridged Physics)
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Laboratory for Abridged Physics.
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(Basic Physics I)
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Mechanics, fluid mechanics, thermodynamics, harmonic motion.
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01420118  Wandiugi 11 2(2-0-4)
(Basic Physics II)
AfiFeuannen : 01420117
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Electricity, magnetism, electromagnetic waves, optics, introduction to modern physics.

01420119 Wandedradaul 3(3-0-6)
(Abridged Physics)
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Mechanics, thermodynamics, wave, sound, static electricity, current, magnetic,

electromagnetic wave, light, introduction to modern physics.
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(Basic Physics in Medicine)
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Mechanics, thermodynamics, electricity and magnetism, waves, modern physics,

application in medicine, laboratory for basic physics in medicine.
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Origins and classification of gemstones; properties of gemstones; characteristics of natural,
synthetic, imitation, treated and organic gemstones, basic testing of gemstones and instruments;
grading and appraising of colored gemstones and diamond; general knowledge of jewelry; process

of production; jewelry grading and appraising; gemstone and jewelry trading.
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(Introduction to Digital Electronics)
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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.

ad a d a Ay Y a oa
01420246 ﬂlaﬂ1’]3@‘Llﬂﬁl%ﬂlaﬂllﬂﬂﬂﬁuﬂTﬂﬂaUﬂﬂTﬁ 1(0-3-2)
(Laboratory in Introduction to Digital Electronics)
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Laboratory for Introduction to Digital Electronics.
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(Introduction to Material Science)
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Crystal structure, physical properties, production and utilization of selected materials,

ceramics, metals, polymer and semiconductor.

3.1.52 sInndustiadnvenriangns
ak
01403113 AUNUITU T 3(3-0-6)
(Basic Chemistry I)
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Atoms and their structures, periodic system, representative elements, chemical bonds,

stoichiometry, gases, liquids, solids, solutions and colloids.
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Thermodynamics, chemical kinetics, chemical equilibria, acids and bases, ionic equilibria,
electrochemistry, transition elements, compounds, coordination chemistry, nuclear chemistry, basic
organic chemistry.
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Experimental laboratory for basic chemistry.
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Limits and continuity, derivatives and applications, differentials and applications,

integration and applications.
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Space geometry, partial derivatives, multiple integrals, elementary differential equations.
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Infinite series, vectors in 3 dimensions, vector-valued functions, vector calculus, calculus

of variations.
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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.
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Biomolecules of organisms, cell and metabolism, genetics and evolution, species diversity,

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