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(Molecular Structure and Properties of Polymers)
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Molecular structure and properties of polymer; viscoelastic properties; states of polymer glass transition; influence of structure;
co-polymer; plasticizer; dynamic properties;
mechanical properties; elastic properties of rubber; thermal properties; crystallization;

strength and fracture; optical properties; permeability
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(Mechanical Properties of Plastics and Rubbers)
wanadnuazauiduess mniAadnamanitazauifizanainvesnaiadn nougiFaliingmssivesnnudanguuetens
AuafanigiToladuosnoawes aninavesguugiinazdaAToaronTzUIUMILANLATNS IMatiu 195 TUMALAZ 1S
dunsed Fagdavguuuumeiuenaiadn IEmInadeuauianenamans taziimsnagevauiiamanain
Plastics and rubber properties; mechanical and dynamic property of plastics; theory of rubber elasticity; rheological properties of
polymer; effect of temperature and strain rate on

viscoelastic properties; natural rubber and synthetic rubber; thermoplastic elastomers; mecalnical property testing; dynamic property testing

va a A = a 4
723-503 aulias 1o ladvoanoaues 3((2)-3-4)
(Rheological Properties of Polymers)
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Linear viscoelastic; Boltzmann superposition principle; time-temperature superposition principle; WLF equation; free volume
theory; flow of polymer melt; shear and elongational flow; measurement of rheological properties of polymer melt; rheological application

in polymer processing
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X-ray instrument; x-ray fluorescence spectrometer; x-ray diffractiometer; transmission electron microscope; scanning electron
microscope; uv-vis spectrophotometer; fourier transform infrared spectrometer; thermal analysis instrument; atomic absorption
spectrophotometer; inductively coupled plasma spectrometer; advanced Instrument for environmental applications; advanced Instrument

for materials application; advanced Instrument for archeology application
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(Applied Atomic and Nuclear Physics)
A da o g A a g ama A o g 2 o A 9 Yo @
aw@mmzwﬁﬂﬁmmam UINUAUNDYT uazﬂgmmmmaﬂi NAFITNT maumwﬂszqm‘fl%ﬁmamzummamaz
T A a a Ia a e @ a A Ia @ d aa @ [l <
Turana msursdiandesuarmilszgnatiundesdydu Tundesiadunazmslszgnd adanteuay nguf Ilduwiman aums
oo do  w A ' a t4
!LﬂJﬂL'Jﬁﬁ’VI1_]‘53Qﬂﬂﬁ”l?ﬁ‘]_lLﬂﬁ@ﬂli\?@ﬂﬂ?ﬂlﬂ?ﬂaﬂim
Atomic and nuclear physics, nuclear forces, and nuclear reactions, quantum mechanics, application to atomic and molecular,
nuclear radiations and applications, nuclear fission and fusion, quantum statistics, field theory of electricity and magnetism, Maxwell

equations applications to accelerators, fusion systems, nuclear reactors
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(Nuclear Instrumentation and Measurement)
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History of Radioactive, types of radioactivity, radiation interactions, nuclear reaction, nuclear instrumentation and radiation
detector the collection, processing and displaying of signals related to photons, electrons, alpha particles and neutrons , counting statistics,
ionization chambers, proportional counters, Geiger counters, scintillator, gamma-ray spectroscopy, semiconductor detectors, slow and fast

neutron detection, liquid scintillation and TLD, background and shielding, and Monte Carlo simulations
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(Radiation Technology)
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Generation radioactive; ionizing radiation; elementary particles; structures and nuclei models; radiation sources; radioisotopes;
radiation interaction with matter; particle accelerators; nuclear reactor; applications to food preservation; sterilization; age determination;

radiotherapy; instrument radiation; physics in radiotherapy; radiography in medicine and industry
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(Polymer Processing)
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Rheological properties involved in rubbers and plastics processing; reduction of size of rubber molecules and reaction
mechanisms; principles of rubber mixing and energy of mixing; rubber calendering; compression molding; transfer molding; injection
molding; mold design; product finishing; rubber extrusion; steam vulcanization; hot air vulcanization; continuous vulcanization of rubber;
mixing of plastic and additives; plastic extrusion; single and twin screw extruders; film extrusion; injection molding of plastics; blow-film
extrusion; plastic calendering; thermocasting and thermoforming; vacuum process; injection blow molding; rotational molding; laminated

process; assembly welding techniques and polymer processing
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Introduction and classification of membrane; diffusion mechanism in membrane; membrane preparation; microscopic structure of
membrane; simulation of transport and diffusion; application of membrane, reverse osmosis; micropore and nanopore membrane; gas

separation with membrane
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(Physics of Polymer Blends)
¢ A P Y o oy IR RLUE) a ¢ ¢ wa A a ' a ¢
PUUNAFTATUBINITNANANDALNDS ﬂmfumu'lﬂuammu'lu'lmmwaamaimauﬂ TUUAVDINUNITEUINNDALNDT
va Aa A = wva Aa a J o @ ] a Jd o Y a 4 Ia 1 [ '
auiApds To laduas auliA3anavedneaiues 00008 M08 19YBINDALNDSTDAADIN1INITA W'oammmauﬂmm”l’;uas”lmm‘l’ma
Ugnseundl Ufnsenniiveanedmesiuaud lunsendy
Thermodynamics of two polymer blends; compatibility and incompatibility in polymer blends; surface properties of two
polymers; rheological and mechanical properties of polymer alloy; examples of polymer alloy in commercial product; chemical sensitive

polymer blends and nonchemical sensitive polymer blends; chemical reaction of polymer blends in mixer
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(Advanced Rheology)
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Nonlinear viscoelasticity; Lodge equation; Bernstien Kearsley Zapas equation (BKZ equation); Kayne-Bernstien Kearsley Zapas

equation (K-BKZ equation); Wagner equation; Papanastasiou equation; damping function and applied rheology in polymer processing
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(Electrical and Optical Properties of Polymers)
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Electrical properties of polymers; electrical conduction and semi-conductivity of polymers; dielectric behavior and other electrical

characteristics of materials; optical properties of polymers; refractive index; light interaction with solids; light absorption (semiconductors;

optical fiber profiles)
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(Analysis on Polymers Deformation by Computer)
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Analysis of numerical methods; analysis of the finite element method; energy equation; strain of polymers and use of finite

element method in polymers deformation

723-615 masauasnedes 2((2)-0-4)
(Polymer Modifications)
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Rheological modification of polymers; grafting polymers; compatibility and incompatibility in polymer blends; rheological and
mechanical properties of polymer alloy; examples of polymer alloy in commercial product; chemical sensitive polymer blends and

nonchemical sensitive polymer blends; chemical reaction of polymer blends; reactive extrusion machine
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(Module: Innovation the Value of Material Scraps with Polymers)
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Production and design of static and dynamic force resistant mold, the radiation resistance of polymer composites, aging of
polymer for prediction its mechanical properties in long period used, vulcanization of latex with gamma radiation or radiation from
accelerating electrons, synchrotron, cyclotron, radiation sterilization in food packaging, polymer in nuclear industry, stress-strain behavior
of polymers; necking and cold drawing; maximum elastic stress of Tesca; maximum elastic stress of Von-Mises; maximum elastic stress
process; effect of temperature and tension rate on maximum stress; explanation of maximum stress and cold drawing in molecular structure;

flex cracking of polymer; structure and crack path; stress-strain in crack path; effective factor for friableness and toughness; impact

resistance of polymer; high impact resistant polymer blend
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(Testing of Rubbers and Plastics)
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Specimen preparation and testing conditions; plasticity; cure time and melt flow properties; hardness and stress-strain tests;
fracture; abrasion resistance; flow; orientation and stress relaxation; flex cracking and fatigue tests; resilience; impact and dynamic

mechanical tests; heat and aging; melt flow index test; rheological tests; limiting oxygen index test
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(Physics of Nuclear Reactors)
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Basic nuclear reactor theory; fuel cycles, chain fission reactions; neutron diffusion and slowing down; reactor kinetics and control;

reactivity coefficients; fuel management; reactor systems and types; reactor design; power plant safety
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(Environmental Radiation Safety Controls)
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Radiation sources; radioactivity; criticality hazards from radiation; radiation exposure control; shielding; storage and shipping

waste radioactive; consideration and control radioactive hazards of the health
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(Radioactive Waste Management)
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Radionuclides released from nuclear power plants; characterization, and description waste radioactive from nuclear power plants;

Calculation radioactivity waste radioactive from nuclear power plants; nuclear reactor waste management technology; renewable nuclear

area management technology; safe practices from power plants
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723-626 ‘Vraﬂmimmmﬂﬂimumamazmiamﬂmgmﬂ 2((2)-0-4)
(Principles of Spectrometer and Accelerator)
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Principles and design of spectrometers and accelerators, nuclear magnetic resonance spectrometer (NMR), electron spin resonance
spectrometer (ESR), mossbauer methods, lasers, microwave devices, and combinations of these sources, beam transport and focusing,

targets and effects

aa ¢ v J
723-627 Wﬁﬂﬁq‘uﬂ1WLLﬂ$‘5\3ﬁVINﬂ1iLLW‘VIﬂ 2((2)-0-4)
(Health Physics and Medical Aspects of Radiation)
o Yo 1 S as a Iaq ¥ A aa o o o
ﬂ’ﬂll‘ﬂaﬂﬂﬂﬂsluﬂ']icl"lﬁﬂﬁﬂf]ﬂi%‘gﬂ']ﬁﬂ']ﬂl‘ll‘lﬂﬂ i']ﬂi’f]u’f]llﬂaﬂﬂcl‘]ﬁwaﬂ'ISGIS’J%’J‘H%ﬂﬂllﬁ&’fﬂiiﬂ‘]&ﬂ NITUIUNTAINIU
o v A A A o A @ J J 9 Ia a2 Jd o < Y
WAMNUYBDITIAHNIUIUDLEYD WNAUDITITNUAD DNA LASHUUBAD 1_]‘58Qﬂﬁﬂ’31113114!1/]1\11,’]‘15?{1?(9‘]51!’31,?1?385 MITABINLISI 1Az M3 Iy
Fadluaumudanadon
Safe use of ionizing radiations in medicine, radionuclides for diagnostic and therapeutic purposes, basis of dosimetry, ionizing
and nonionizing energy transfer processes in living tissue and cells, radiation effects on the structure of nucleic acids, proteins, and cell

membranes, applications in nuclear medicine, cancer therapy, and radiation in the environment
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(Spectroscopy for Applied Physics)
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Historical developments in the study of atomic spectra, spectra for an atom with two vaience electrons, fine structure, hyperfine

structure, Zeeman effect, Paschen-Back effect, complex spectra and width of the spectral line, application of Gamma-ray spectroscopy
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(Synchrotron Light Source)
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Theory of synchrotron radiation, Basic design principles and detailed discussion of synchrotron radiation sources are given,



Electron accelerators, storage rings and insertion devices, Properties of synchrotron radiation from these sources are studied to give pictures

of advantages and disadvantages of synchrotron radiation for advanced research in environment

723-721 fj”umﬂgsﬂwmﬁamauuazmsﬂiwﬂﬁ 2((2)-0-4)
(Neutron interactions and Applications)
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Interaction of neutron with matter, fission, fusion, particle simulation methods and numerical equations, Apply basic knowled ge,

scientific connections with current research areas

723-722 Fealunuadzuaz Tusuaa 2((2)-0-4)
(Radiation in Art and Archaeometry)
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History of dating with various techniques, use of ground-penetrating radar in archaeology, infrared, ultraviolet, fluorescence in
painting, thermoluminescence dating, radiocarbon dating, scanning electron microscopy, transmission electron microscopy, neutron and
synchrotron radiation studies of archaeological objects, accelerator mass spectrometry (AMS) radiocarbon dating in archaeology, history

and art
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(Applied Radiation for Forensic Science)
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Science for forensic science, law, ethics and principle of forensic science, remediate in environmental radiation problems in
dispute and legal case, physical examination in forensic science, basic principles of fourier transform infrared spectroscopy, physical

evidence sample preparation techniques and analysis of results, ultraviolet spectroscopy of illicit drug compounds, use of infrared

techniques in drug identification, analysis of results isotope in evidence and environment
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(Radiology for Nuclear Medicine)
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Physical principles in diagnostic medical images, radionuclide counting and nuclear medicine imaging system, Monte Carlo



simulation in nuclear medicine, radiation detection and safety, radiographic criteria principle of the image interpretation, Nuclear Medicine

service management

723-726 ganmslsziivilSunasidaludunedouieTiandsdu 6((5)-3-10)
(Module: Environmental Radiation Dose Assessment for
Sustainable Life)
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Radiation and isotopes, radioisotope measurement, radioactivity, some radiation-related analytical techniques, design of
radiation shielding materials by computer, study of adsorption properties of radiation shielding materials, isotope techniques for studying

soil fertility, application of radioisotopes in the analysis of environmental samples, apply radiation knowledge for geological studies

723-727 gAANSIdANANULIAUNDINEATNT Tno 6((5)-3-10)
(Module: Radiation Increase Prosperity for Thai Farmers)
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Radiation and isotopes, radioisotope measurement, radioactivity, radiation and chemical mutagens, induced mutation techniques
in crops, sterile insect techniques, extend the life of agricultural products with radiation, food preserving with radiation, nuclear technology
in food industry, nuclear technology in agriculture for industry, nuclear technology in polymer industry, radioactive hazards control in

industry
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(Thesis)
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Research on topics of interest in applies physics; in order to create new scientific knowledge; academic benefit; and/or

applications under the supervision of advisors

723-642 nendinug 18 (0-54-0)
(Thesis)
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Research on topics of interest in applied physics in order to create new scientific knowledge; academic benefit; and/or applications

under the supervision of advisors
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(Seminar 1)
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Literature survey and presentation of current topics in applied physics on individual interest with approval of advisors; attendance

and participation in the discussion in the department seminars

723-632 Auuu 2 1(0-2-1)
(Seminar 2)
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Academic presentation and questioning techniques; attendance and participation in the discussion in the department seminars
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