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(Research Methods in Physics)
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(Ethics and Philosophy in Research)
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333511 ansauwmAfpUaNE IS Uma 1w lagadna 3((3)-0-6)
(Quantum Information for Digital Technology)
333-512 Tl ladfinduazsieuenans ludadu 3((3)-0-6)

(Photonics and Nonlinear Optics)

333513 Wandiuades 3((3)-0-6)
(Nuclear Physics)
333514 Awiuanmiialudunadoutazmalszgnd 3((2)-2-5)

(Environmental Radioactivity and Applications)

333515 i lullanduazmailszgnaldanu 3((3)-0-6)
(Nanophysics and Applications)
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(Energy Conversion from Electroactive Polymers)
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(Membrane Processes and Technology)
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(Plasma Physics)
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(Advanced Controlled Fusion)
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(Biosensors)

333522 nasansynwvesluanauazsmsaume 3((3)-0-6)
(Molecular Biomechanics and Bioinformatics)
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(Module: Quantum Physics of Many-particle Systems)

333-582  YAIBUDNANING 6((5)-3-10)
(Module: Cosmology)

333-583 e mguanu Iduanuuuveoay 6((5)-3-10)
(Module: Modified Gravity Theories)

333-584 ﬂ;ﬂ?ﬁmufwﬂ'i'imzuudwmwuamw%?fu 6((3)-6-9)
(Module: Innovative Imaging System and Machine Vision)

333-585  ¥AIWIAINTTULANEIHTUMIFITIIINALALNINGINTFITNIIA 6((5)-3-10)
(Module: Optical Engineering for Space and Natural Resource Explorations)

333-586  gaImssainlandiivgnd 6((4)-6-8)
(Module: Applied Geophysics)

333-587  gadmmsdunnzieymnu Tunaziduloun Tu 6((3)-6-9)
(Module: Fabrication of Nanoparticles and Nanofibers)
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(Module: Physics Process and Energy Technology)

333-589 e ImmsmulaiidavdmsunuIteneiland 6((3)-9-6)
(Module: Numerical Computations for Physics Research)
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(Module: Applied Artificial Intelligence in Research)
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(Module: Optical Device Design and Development)
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(Module: Applied Quantitative Analysis in Physics Education)
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(Special Topics I)
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(Special Topics II)
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(Seminar in Physics I)
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(Seminar in Physics II)
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(Research methods in Physics)
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(Ethics and philosophy in research)
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(Thesis)
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333-501 35mM3denailana 2((2)-0-4)
(Research Methods in Physics)
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Literature review; research proposal preparation; scientific data analysis; writing for publication; laboratory

safety

333-502  vsasssunazlSranlumsive 1((1)-0-2)
(Ethics and Philosophy in Research)
155055 Tumsihite S esssunazdlSranlumsdite TasAnunnnsaidiedis
Ethics in research; ethics and philosophy through case studies

333-511  ansaumanIauANMHSumalulagnana 3((3)-0-6)

(Quantum Information for Digital Technology)
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Density matrix description of quantum states; quantum entanglement; quantum measurement theory; quantum
algorithms, the quantum phase-estimation algorithm, the quantum Fourier transform, Shor’ s algorithm, quantum search
algorithms; quantum computers and physical realizations, optical photon quantum computers, ion and atom traps quantum
computers, nuclear magnetic resonance quantum; applications in digital industry
a d % d a
333-512  Ilatinauaziaumans i@ adu 3((3)-0-6)
(Photonics and Nonlinear Optics)
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Review of electromagnetic wave theory; waveguides; propagation modes; modes in optical fibers; plasmonics;
Maxwell’s nonlinear wave equation; harmonic generation; Kerr effect; parametric down conversion; stimulated Raman;

example applications in intelligent agriculture industry



333-513  WandHandes 3(3)-0-6)
(Nuclear Physics)
auiayagiuvesiiundod nquiussiundes Taseadruazuuusiassiundoa alunag Tuwud
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Nuclear properties; theory of nuclear forces; nuclear structure and nuclear models, nuclear spin and nuclear
moment; physics of elementary particles; nuclear reaction; neutron physics; interaction of nuclear radiation with matter;
radiation detections, sample applications of nuclear radiations detection in geographical environment
333-514 ﬁ'm‘i’um1w%’a§‘luémm€1’ausmzmsﬂszqnﬁ 3((2)-2-5)
(Environmental Radioactivity and Applications)
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Review of stable and radioactive nuclides; decay of natural and anthropogenic radionuclides; radiation
biology; radiation protection; environmental radioactivity measurement techniques; sample applications of nuclear
radiations detection in geographical environment
333515 wluilanduazmsiszgnalfau 3((3)-0-6)
(Nanophysics and Applications)
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Definition of nanotechnology; nanoscale physics-based phenomena; preparations and characterizations of
nanostructure materials; nanodevices and nanomachines; nanobiological materials; LCR circuits in nanomaterial;
nanomaterial application in environmental sensors
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(Energy Conversion from Electroactive Polymers)
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Definitions of electroactive polymers; preparations and characterizations of electroactive polymers; concept of
energy conversion using electroactive polymers; energy conversion techniques; applications of these polymers for for
green energy technology
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(Smart Materials and Applications)
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Smart materials, for example piezoelectrics, shape-memory alloys; preparation and applications of
ferroelectric polymers; preparation and applications of composites; self-assembly of materials; applications of smart
materials for the environment
333518 nIzuIUMIBoaazmaluTad 3((3)-0-6)

(Membrane Processes and Technology)
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Types of synthetic membranes; principles and theories of membrane separation; membrane characterization;
nanotechnology in membrane science; nuclear irradiation and nuclear pore membrane; plasma and ion-beam technology
for surface modification; ion exchange membranes and electro-dialysis; fuel cell technology; gas and vapor separation;
fouling phenomena; applications towards water purification; waste water treatment; desalination; food technology;
energy; environment, medicine and industry.
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(Plasma Physics)
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Definition of plasma, classification of plasma, motion of single-particle, kinetic theory, plasma fluid, wave in
plasma, diffusion and specific resistance, equilibrium and stability, thermal plasma, pulse plasma, continuous plasma,
plasma in controlled nuclear fusion for clean energy
333-520 ﬂﬁﬁ'%znﬁ:1mﬁﬂ%zmu%%’uﬁmuﬂu"lﬁ%uga 3((3)-0-6)

(Advanced Controlled Fusion)
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Thermonuclear fusion; Plasma physics; equilibrium in Tokamak; plasma confinement; classical transport;
neoclassical transport; anomalous transport and turbulence; selected topics of fusion research; feasibility study in
producing clean energy from controlled fusion
333-521  luleiasos 3((3)-0-6)

(Biosensors)
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The design of biosensor; performance factors; nano-materials and some material technologies; multiplexed

sensors; point of care biosensors in the elderly healthcare industry.
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(Molecular Biomechanics and Bioinformatics)
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Molecular biology; biomechanics of proteins and nucleic acids; the effects of mechanical forces on the
behavior of biomolecules and gene expression; introduction to bioinformatics; use of databases for biomolecules; DNA
sequence analysis; protein structure analysis; applications in precision medicine and sustainable environment
333-581 qm?mﬂan&@amauﬁ’meaizwaunmﬁmﬂéﬁ 6((5)-3-10)

(Module: Quantum Physics of Many-particle Systems)
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Lattice models; field and string theory models; theoretical and computational techniques in condensed matter
for clean energy and digital industries.
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Learning outcomes: Students are able to

1. Analyze models of condensed matter for clean energy and digital industries

2. Write a basic script program for computing lattice, field and string theory models
333-582  YAIBUBANWIN 6((5)-3-10)

(Module: Cosmology)
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Newtonian and relativistic cosmology; the Friedmann—Lemaitre-Robertson-Walker geometry; the gravitational
field equations; Cosmic dynamics; Models universes; Measuring cosmological parameters; Dark matter; The standard
model of particle physics; Kinetics and thermodynamics in cosmology; Inflation; Baryogenesis and Primordial
nucleosynthesis; Cosmic microwave background; Dark energy; Cosmological perturbation theory; Design of
computational cosmology program for digital industry
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Learning outcomes: Students are able to

1. Develop a model of the universe in various contemporary gravity models



2. Write computational programs for use in cosmological research
3. Use information technology to search for academic knowledge for lifelong self-learning
333-583 fgﬂ‘i‘nmqyf]ﬂamiﬂudammummﬂﬂ3134 6((5)-3-10)
(Module: Modified Gravity Theories)
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ludunguganulrdfusrversanuitomaluladgasnon
f(R) and scalar-tensor and contemporary modified gravity models; Dynamical system in cosmology; Noether
symmetry in cosmology; Cosmological inflation in modified gravity contexts; Canonical gravity theory and its
applications; Computational programs in modified gravity theories for digital industry
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Learning outcomes: Students are able to
1. Develop theoretical model of the contemporary modified gravity theories
2. Write a computational program for use in the modified gravity research
3. Use information technology to search for academic knowledge for lifelong self-learning
4. Confidently express opinion and work in groups as both a good leader and a good member
333-584 YOIV IMIANIINIZULDWMNIAZUNYTUITY 6((3)-6-9)
(Module: Innovative Imaging System and Machine Vision)
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Image formation theory; lens and image sensor; thermal imaging; stereo imaging; time-of-flight imaging;
LIDAR; calculation of real 3D coordinate from image; applications of artificial intelligence on image processing; pattern
recognition; object and motion detections; design of innovative imaging system for intelligent agriculture industry.
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Learning outcomes: Students are able to
1. Develop suitable imaging and machine vision systems as required by industry

2. Write basic computer program to implement artificial intelligence for image processing



3. Choose the appropriate tools or scientific equipments for the work

4. Communicate in English correctly and meaningfully in academic

5. Be honest and has research ethics
333-585  ¥AIBPIIAINTINUAINHIUMITITIVINAUALNTNENIFIINYIA 6((5)-3-10)

(Module: Optical Engineering for Space and Natural Resource Explorations)
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Image formation theory; optical aberrations; optical design and optimization using ZEMAX; achromatic and
apochromatic lens; reflecting telescope design; stray light analysis; spectrometer design; hyperspectral camera for natural
resource explorations.
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Learning outcomes: Students are able to

1. Understand image formation theory and be able to use computer program to design and optimize high-

resolution optical systems

2. Develop optical system to perform imaging and spectrum analysis for applications on space and natural

resource explorations

3. Choose the appropriate tools or scientific equipments for the work

4. Communicate in English correctly and meaningfully in academic

5. Be honest and has research ethics
333-586  yadnssanlandszynd 6((4)-6-8)

(Module: Applied Geophysics)
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State-of the-art geophysical methods; data acquisition; digital data and image processing; 2D/ 3D data
presentation; integrated geological interpretation; applications of geophysical techniques in geological and energy
resource exploration; solving engineering and environmental problems; understanding and mitigating geohazards;

supporting geo-tourism, agricultural, forensics, and archaeology
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Learning outcomes: Students are able to
1. Choose appropriate geophysical instruments and methodologies for each given problem, and find solutions
through geophysical measurements and observations, data processing, and interpretation data, while be able to
state existing interrelations and uncertainties
2. Apply state-of the art geophysical knowledge and skills with competency, ethics, and international vision to
address and answer societally and community relevant needs and problems
3. Choose the appropriate tools or scientific equipments for the work
4. Communicate in English correctly and meaningfully in academic
5. Confidently express opinion and work in groups as both a good leader and a good member
6. Be honest and has research ethics
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(Module: Fabrication of Nanoparticles and Nanofibers)
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Definition and structure of nanoparticles and nanofibers; fabrication of nanoparticles and nanofibers;

characterization techniques for nanoparticles and nanofibers and applications in the environment
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Learning outcomes: Students are able to
1. Synthesize and analyze characteristics of nanoparticle and nanofibers
2. Choose the appropriate tools or scientific equipments for the work
3. Communicate in English correctly and meaningfully in academic
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(Module: Physics Process and Energy Technology)
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Heat transfer, fluid mechanics, law of thermodynamics; drying technology and energy transfer; resistance and
pressure drop in drying system, drying theory, characteristics of energy sources and its application in agricultural sector
and industrial sector, sun as thermal energy from hot nuclear fusion reaction, conventional energy, alternative energy and
renewable energy, novel energy from agricultural products; plasma technology related to material technology and energy
technology; Energy conservation in building and various industries
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Learning outcomes: Students are able to
1. Develop suitable equipment for plasma physics and energy technology as required by industry related to
material and energy
2.Analyze specific energy consumption in agro-industries especially on safe agriculture products and evaluate
the way to get high performance of energy use
3. Communicate in English correctly and meaningfully in academic
4. Be honest and has research ethics
a o a o 3 (Y] awv Al Jd
333-589 “]‘fﬂ'mﬂf'niﬂ114'3&!!“]5\19]'3!@%&711’15”\11147]‘1]81‘7]1\31/\Iﬁﬂﬁ' 6((3)-9-6)
(Module: Numerical Computations for Physics Research)
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Introduction to numerical method and data analysis; Python programming; Linear systems of equations; Least
square problems; Eigenvalue problems; Numerical differentiation; Numerical integration; Ordinary differential equations;
Partial differential equations; Diffusion and parabolic PDEs; Elliptic PDEs; Monte Carlo techniques; Explicit and finite
difference methods; applied numerical computational methods in research in five industrial applications i.e. elder health,
smart agriculture, clean energy, geographical environment and digital
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Learning outcomes: Students are able to

1. Write computer codes to use numerical methods and data analysis to solve problems

2. Write computer program to apply numerical computations for research work
333-590  yednifygmlszdngilsvgndluanids 6((3)-9-6)

(Module: Applied Artificial Intelligence in Research)
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Programming basic; introduction to machine learning; classification; model evaluation; decision tree model;
random forest model; neural networks; reinforcement learning; policy gradient; neural network applications in research in
five industrial applications i.e. elder health, smart agriculture, clean energy, geographical environment and digital
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Learning outcomes: Students are able to

1. Write computer codes to build artificial intelligence

2. Write computer program to apply artificial intelligence for research work
333-591 ‘gﬂ%mﬁaammuamzﬁ’wmqﬂnmﬂa’%mm 6((3)-6-9)

(Module: Optical Device Design and Development)
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Relevant optics; light sources and detectors; basic electronics; microcontrollers, smartphones and
programming; suitable materials; CAD/ CAM system; basic CNC; milling; 3D-printing; field test for point of care
biosensors in the elderly healthcare industry; presentation
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Learning outcomes: Students are able to

1. Design the components of an optical device

2. Develop the optical device for on-site applications

3. Choose the appropriate tools or scientific equipments for the work
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(Module: Physics Education and Digital Learning)

o o o av aa I=R A A (2 a [ a A A g
umhdmsunuliteddnadny Tuaaimernunszuiumsan msiauazlsziliuna Fomsadouinilu

awv L 3’1 =3 =3 Y Y Aan o
JUINOUITe MIlszgnd 1 lusuisou tazmsiseus Taeldma Tulagaisia

Introduction to physics education research; cognitive model; assessment and evaluation; research-based

instrument; instructional implications; digital technology for physics learning
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Learning outcomes: Students are able to
1. Discuss about physics education research and cognitive model of learning
2. Apply assessment and evaluation methods, and research-based instrument into a classroom
3. Design physics education research and digital technology for instructions
4. Communicate in English correctly and meaningfully in academic
5. Be honest and has research ethics
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(Module: Applied Quantitative Analysis in Physics Education)
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Classical test theory; item response theory (IRT); Rasch analysis; test validity and reliability; normalized

gain/change; model analysis
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Learning outcomes: Students are able to
1. Analyze items/test using classical test theory, item response theory (IRT), Rasch analysis, test validity and
reliability
2. Analyze students’ learning using normalized gain/change
3. Evaluate classroom approaches using Rasch analysis, model analysis

4. Choose the appropriate tools or scientific equipments for the work



5. Use information technology to search for academic knowledge for lifelong self-learning
6. Be honest and has research ethics
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(Special Topics T)
ﬁa%’aﬁmmﬁmﬂuﬁugmiumiﬁﬁ‘ﬂmﬁwuf
Special topics as a basis for a thesis
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(Special Topics II)
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Special topics as a basis for a thesis
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(Seminar in Physics I)
inAnuduailuiadesuiluiiaulo ludegiuazfortesiuinmsnaildndnn 115156199
vmavenazeflselusui suneldnsauy vese1nsd
Student’ s search on topics of current interest relevant to physics from a variety of journals followed by a
presentation and discussion under the guidance of faculty members
333-692  eunilana 2 1(0-2-1)
(Seminar in Physics IT)
dndnuduahluidesuiuiiaulaluiiueziodesiuimnmsmuilandsn 115 a158199
vmnuenazeflselusui suneldnsauyvese1nsd
Student’ s search on topics of current interest relevant to physics from a variety of journals followed by a
presentation and discussion under the guidance of faculty members
333-601  Inenfinus 36(0-108-0)
(Thesis)
fuahiseluiiteiiaulalumninge inadndageuneldnsaiugy quavesernssidsnmn
muewmmmmﬁ’nﬁﬁ’waqqm%”ﬂm'aﬁ1Jizﬂ;uﬂmzﬂiiuﬂ15ﬁﬂ‘§ﬂyﬁmmﬁwuﬁnﬂ§un1ﬂmsﬁﬂmﬁmmgﬂau
wazdeuInninusmunun iz
Research study on a topic of interest available at the department under supervision of a faculty advisor; thesis
progress should be presented to the thesis committee regularly every semester; thesis must be written in an appropriate
format
333-602  Imenfivus 21(0-63-0)
(Thesis)
fuatiiseluwideiiaulolumauineiie indnganiaaeunsld miniugu quavesernsdifinmm
muawmmﬂamﬁ’n'ﬁfhéumam?aﬁ"a@iaﬁﬂizslgmmzﬂimmiﬁﬂ?ﬂyﬁwmﬁwuﬁnﬂéumﬂmﬁﬁﬂmﬁmmgﬂau
azFouinofinuiauuuuiimmez ey
Research study on a topic of interest fields available at the department under supervision of a faculty advisor;
thesis progress should be presented to the thesis committee regularly every semester; thesis must be written in an

appropriate format
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

50IAANI195E m.ﬁummnﬁﬁ ags?m, Ph.D.(Materials Physics), Macquarie U., Australia, 2541
5OPNEANTINTE A3.07aR 89AUU, Ph.D. (Geophysics), Uppsala U., Sweden, 2551

FOPNAATINGE AT F¥Fe 1/!7]“]95]61‘!, Ph.D. (Materials physics), Institute National des Sciences Appliquees, Lyon,
France, 2553

i’ENmﬁ@Iﬁﬁ]TEET AT.JIUB f(‘f?iimyjiﬂi, Dr. de troisieme cycle/ (Chemie desmateriaux), U. Montpellier II, France,
2549

509MEA319138 A3.10713 vl Tﬂmmau, Ph.D. (Physics and Mathematics (Physics of Semiconductors)), Saint
Petersburg State Polytechnical U., Russian Federation, 2553

59PNTANTINTY AT FAUUR yjim“]?ﬁl, Ph.D.(Biophysics and Computational Biology), U. of Illinois at Urbana-
Champaign, U.S.A., 2551

709rNaAT1156 A5.qn3en Sanzih, 15.0. Gnomansiazmaluladmsdnw), . uiiaa, 2553

Asst. Prof. Dr. Helmut Durrast, Ph.D. (Natural Science), U. of Gottingen, Germany, 2540

Ej.} 'qamamwmﬁef CERARITYN i’mumu, Ph.D. (Applied Geophysics), Luled U. Technology, Sweden, 2550

é} AL L RLREL ﬂ‘i.ﬂﬂ’t‘)ﬁﬁ 199913, Ph.D. (Physics), Virginia Polytechnic Institute and state U., U.S.A., 2555
é} .
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28ANAN319138 A3.aN5 3n3ne9, Us.a. (naTulag), ao1iuma Tulaguunnadsuss u. 53sumans,

\e}
()
[
e 2]

e anI1136 A3. 103N @AANIIUUI, .9, (Taqmans), PWasnsaiumInedn, 2554
"wmamwmsﬁm.quﬁi MWgITTA, Ph.D.(Physics), U. of Bristol, UK, 2555

FEFNANII0158 AT INT 1NN auana, Ph.D.( Bioengineering), U. of California San Diego, U.S.A., 2562
[ 4 o k) ara o =

8AN319138 A3.UIINTA 1NV, Us.a. ENdNguY), 1. wsAI9, 2561

OFANT ﬁnﬁff A7.qud ohafo) ﬁ?mgqa, Diplome de Docteur (Materials), Universite Montpellier II, France, 2550

D D R R D Do

20ANEAT10156 A3.A3 81 AINTAATT Ph.D. (Physics), U. of Notre Dame, U.S.A., 2555

a a

a3.may Ineiisiiag, Us.a. (M3damsdaunaden), u. gauaiuasung, 2562
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az.uumius Audilgy Us.a. @AFndanunang)), u. uiiaa, 2564

A3.8115% ?ﬂﬁmi’mmqa Diplome de Docteur (Physics), Sorbonne U., France., 2562
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