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3.1.5.1 swimidusiaivlundngas

01426211 AlRAMaRTAMSUININeAansiaaYsS 3(3-0-6)
(Mathematics for Nuclear Scientist)
Tiidaasuuanneu : 01417112

N130UTENTA AUNTANBLTWTEaN LU a1lananIudnasy LAwes wn3nduead- un
aunIUWEET waznsussgnaldiuinermanidedes

Integration. Ordinary differential equations. Laplace transforms. Vector. Matrix algebra.

Fourier series and further applications to nuclear science.

01426212*  AnsmsIaMIaEnISInSe | 3(2-3-6)
(Radiation Detection and Measurement 1)
Fdidousounineu : 01421212
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Radiation detection and measurement. lonizing radiation and its interaction with
radiation detectors. Statistics of detection system. Radiation detection and detector system. Gas-filled
detectors. Scintillation detectors. Semiconductor detector and non-electronic detector system and
applications of radiation detectors

01426213** Wwideaes 3(3-0-6)
(Nuclear Chemistry)
INRBSEUNINBY : 01403111 uay 01403113

wuAavnaiEndgalmiilflundfuedes aueudivesiaueded saunamaninsaanss
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Modern physical concept needed in nuclear chemistry. Nuclear properties.
Radioactive decay kinetics. Radiotracers. Nuclear forces. Nucleus. Structure. Modes of radioactive
decay. Nuclear reactions. Nuclear fission. Analytical applications of nuclear reactions. Reactors and
accelerators. Radiation detectors. Radiochemical techniques.
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01426215* vuijvesasosiiotavnsidnndes 3(3-0-6)
(Theory of Nuclear Instrumentation)

a

Jufideaseuninay : 01420112
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Basic quantum mechanics. Quantum theory of light and radiation. Basic aspects of
atomic and molecular spectroscopy. Fundamentals of nuclear magnetic resonance. Fundamentals
of mass spectrometry. Fundamentals of particle interactions.

01426221 N15UINUBUATIHRINSIE 3(2-3-6)
(Radiation Protection)
Joiideusousntey : 01420112 wio 01420118
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Radiation protection guides. Philosophy and objectives of radiation protection.
Radiation hazards. Dose limit. External and internal radiation exposure. Principles of control of source
confinement. Environmental control. Control of man. Radiation shielding. Respiratory protection.
Surface contamination limits. Waste management. Assessment of hazard. Estimation of internally

deposited radioactivity. Personal monitoring. Contamination surveys and continuous environmental
monitoring.

01426311 WALISaA 3(3-0-6)
(Radiation Chemistry)
Juniidondeunnou - 01403111 vie 01403115
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Development of radiation chemistry. Radiation sources. Interaction of radiation with
matter. Radiation chemistry technique. Radiation chemical yields. Free radicals. Radiation chemical

kinetics. Radiations in pure water. Aqueous systems; organic and inorganic systems. Applications of
radiation chemistry.
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01426312%  MIAUSUNSeE 3(3-0-6)
(Radiation Dosimetry)
FuneseuNnoy : 01426212
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Introduction to radiation dosimetry. Units and definitions. Absorbed dose in terms of
air exposure. Linear energy transfer. Radiation dosimetry calibration. Radiation dosimetry from
radiation shielding. Instrumentation and methods for radiation dosimetry. lonization chamber
dosimetry. Thermoluminescent dosimetry. Film dosimetry. Calorimetry. Chemical dosimetry. Gel

dosimetry.

01426313 W ANAS 3(3-0-6)
(Radiation Biophysics)
Sy fideaSsuLnou : 01420112 %50 01420118
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Interaction of radiation with matter. Physical. Chemical and biological effects of
radiation on human tissues. Sources of radiation and radioactivity. Radiation protection and control.
Theories and models of radiation biophysic for cell survival. Biological effect of low dose radiation;

bystander effect. Genomic instability and adaptive response of cells.

01426314 gunslihAgdys 3(3-0-6)
(Nuclear Facility)
e deaSeuLneu : 01417112 uay 01420112
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Development of nuclear facility. Particle accelerators. Linear accelerators. Circular

accelerators. Synchrotron. Nuclear reactors. Nuclear fission and chain reactions. Applications of

** Anviudsa
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radiation in medicine. Radioisotope generators and source of x-ray. X-ray computed tomography (x-
ray CT). Positron emission tomography (PET). Nuclear magnetic resonance imaging (MRI). Application

of radiation in food and agriculture industry.
= a fa a e v
01426315%  MEUAIBIUYNITUUNAGEIUBIAY 3(3-0-6)
(Introduction to Nuclear Reactor Theory)
Sefigeadouannou : 01417112 uas 01420112 w3e 01420118
dunsn3u1v0eilangau msudeniaadsawarmainufizeigniglunissunsal
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JaunamaniveuasoUnsniiunays msmuAwarnIRhussasesUfnsaiduade

Neutron interactions. nuclear fission and chain reactions in thermal and fast nuclear
reactors. diffusion of neutrons. criticality condition and calculations of critical concentration. nuclear
reactor kinetics. control and operation of nuclear reactors.

01426321** AsTan1snAuTue S 3(3-0-6)

(Radioactive Waste Management)
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Sources and classification of radioactive wastes. Radioactive waste treatment and

disposal technologies. Safety assessment of geological dispasal. Transportation of radioactive waste.

Radioactive waste from decommissioning of nuclear power plants. Environmental restoration.

01426322" Sdnnsotindtades 3(2-3-6)

(Nuclear Electronics)

SeTFsyuNneY : 01426212
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Introduction to electronics. Radiation detectors and related electronic circuits. Analog

circuits. Analog to digital converters. Timing circuits. Digital circuits. And data processing.

* sredgudialm
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01426412 nsasavaznTInged I 3(2-3-6)
(Radiation Detection and Measurement II)

SefdpasuuInneu : 01426212
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Advance radiation detection and measurement method. Radiation detectior and

detector system. Gamma-ray. X-ray. Alpha. Beta. And neutron measurement. Nuclear radiation spectroscopy

and applications.

01426421 msSaUsinasdlagdinatanm 3(3-0-6)
(Radiation Biodosimetry)
JyrfidaSeuNineu : 01424111
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Biological methods for used to measure or estimate the dose of ionizing radiation.
Blood count. Cytogentic biomarker. Dicentrics. Micronuclei to define the frequency of chromosomal

alterations and gamma H2AX.

01426422 anuasnfsrenaissUfnssilandeiuasunugnidu 3(3-0-6)
(NucLear Reactor Safety and Emergency plan)
Syiidessuumney : 01426411
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Safety principles in designing. Constructing and operating for nuclear reactor. Rule

and regulations for safety managements. Accidental risk analysis from nuclear reactor. Operators and

external events. Radiological consequences of accidents. Emergency plan for nuclear reactor and

case studies.
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01426431  wailashusasdelelelnyisduaznisyssena 3(2-3-6)
(Radioisotope Tracer Techniques and Application)
SeTigeusouNneu : 01421212
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Fundamentals and applications of nuclear phenomena among the topics in
systematics of stable and unstable nuclei. Nature and energetics of radioactivity. Detection and
measurement of nuclear radiation. Radiotracer method in chemical applications. Nuclear processes

as chemical probes. Nuclear energy application and nuclear methods of analysis.

01426432 ATZUIUNITNINFIF 3(3-0-6)
(Radiation Processing)

a dy o i
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Radiation dosimetry. lonizing radiation effects on matters. Radiation processing of

polymers. Gamma-irradiation and electron beam accelerator processing. And applications.

01426433 wangnninelalelny 3(3-0-6)
(Principle of Isotope Hydrology)
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The Global cycle of water. Nuclear theory of stable and radioactive isotope.
Radiogenic decay of radioactivity. Natural abundance and fractionation of stable isotope and
abundance variations by natural process. Natural abundance of stable isotopes of oxygen; hydrogen;
carbon. And natural abundance of the radioactive isotopes includes chemistry of carbonic acid in

water. Application of isotopes in hydrology.
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01426434 INInsWewmasndes 3(3-0-6)
(Nuclear Fuel Cycle)
AuniideaSeuniiou : 01603111 3o 01403115
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Overview of nuclear fuel cycle. Uranium mining. Refining. Chemical. Conversion and

enrichment. Fuel fabrication. Fuel burn-up from power generationd. Fuel reprocessing. Management
of radioactive wastes from the nuclear fuel cycle.

01426435 wialulaglselwvidedes 3(3-0-6)
(Nuclear Power Plant Technologies)
A eeaSsuNnBY : 01403111 Wi 01403115
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Nuclear power plant. Nuclear reactor and reactivity control. Heat transfer.
Thermodynamics. And fluid dynamic for nuclear power plant. Nuclear power plants and safety
classifications of nuclear power plants. Current technologies of nuclear power plant. Environmental

Impact of nuclear power plants. Nuclear power plant readiness in Thailand. Socio-economics impact
and public acceptance of nuclear power plant.

01426436 mMsauAuTessaslaeIsyefinede s 3(3-0-6)
(Nuclear Forensic)
FYMPDUIUINNDY : 01426213
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Principle of nuclear forensic science. Physical and chemical aspects of nuclear

forensic science. Radionuclide chronometry. Analytical methods for nuclear forensic science. Special
nuclear materials. Case studies.
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01426496 S OURNENININEMEANI TIPS 1-3
(Selected Topics in Nuclear Sciences)
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Selected topics in nuclear science at the bachelor’s degree level. Topics are subject
to change in each semester.

01426497 duuun 1

(Seminar)
nmahiausuarefiusieideiiunaulameinemansinndefseiusyayng

Presentation and discussion on current interesting topics in nuclear science at the
bachelor’s degree level.

01426498 Ugymiivmw 1-3
(Special Problems)

msfinmAuniInemansduedefssiuTyyniuassoudoadeuduseny

Study and research in nuclear sciences at the bachelor’s degree level and compile
into a written report.

01426499 lAssnumMsIvienmansiieays 3

(Project in Nuclear Science)

lasamsAuaimadneieansiundes nmswaundaiauslasanissss ANTVNITE NS u
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Research project in nuclear science. Proposal development. Research investigation.
Writing of report and. Presentation of research results.

3.1.5.2 Meivindusiaivivenvidngns
01403113 AINugI | 3(3-0-6)
(Basic Chemistry 1)

prAauLarlAsIaing szuURiseedn siauanSieumin Wussiall USinaduwus uia
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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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i I 3(3-0-6)
(Basic Chemistry 1)
AWHugIY : 01403113

UVNAAART i}auwamammn aunalail nInuaLLUA aunavedlaoau adlwil 519 UNTUY

Fgu nillpeasludy wlduedes Lﬂuauwsawumu

Themodynamics. Chemical kinetics. Chemical equilibria. Acids and bases. lonic

equilibria. Electrochemistry. Transition elements. Coordination chemistry. Nuclear chemistry. Basic
organic chemistry.

01403118

01403231

UiURnsiaTinugu 1(0-3-2)
(Basic Chemistry Laboratory)
AMugIL 1 01403113 viSewdouiiy

Uuiinsnaansdmsuiadinugu

Experimental laboratory for basic chemistry.

USunaaesigimaai 2(2-0-4)
(Chemical Quantitative Analysis)
AUHUgIY : 01403111 %38 01403115
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Principles and process in chemical analysis. Statistics in analytical methods. Theory in

quantitative analysis. Gravimetric analysis. Titrimetric analysis. Acid-base titrations. Precipitation

titrations. Complexation titrations. Redox titrations. Basic principles of absorption spectrophotometry.

01403232

UfuEmsuTinadwssinandl 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)

Juriiugu : 01403112 w3 01403118 uay

01403231 nsensauriu 5e 01403233 wsansouiu
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Techniques and experimental works in chemical quantitative analysis.
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01417111 unaRad | 3(3-0-6)
(Calculus 1)
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Uiusuazn1sussyna

Limits and continuity. Derivatives and applications. Differentials and Applications.
Integration and applications.

01417112 uAaRaa Il 3(3-0-6)
(Calculus II)
Wugu: 01417111

sadinaiiieyiustos Uiuswanedy aunsidsoyiusyagu

Space geometry. Partial derivatives. Multiple integrals. Elementary differential

equations.
01420111 Wandlu | 3(3-0-6)
(General Physics )
namaninsideviinuueriveinadu narmanivedlua QUVNAF AR
Mechanics. Harmonic motion. Waves. Fluid mechanics. Thermodynamics.
01420112 Nandvialy I 3(3-0-6)

(General Physics Il )
fiugn : 01420111
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Electromagnetism. Electromagnetic waves. Optics. Introduction to modern physics
and nuclear physics.

01420113 UuRnsWa@nd | 1(0-3-2)
(Laboratory in Physics 1)
fiugnu : 01420111 wiowdeuty wio 01420117 wIignTouny
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Laboratory for General Physics | or Basic Physics |.
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01420114 U{URMswand I 1(0-3-2)
(Laboratory in Physics II)
Wugu : 01420113 uay 01420112 wiewdouiiu wia 01420118 wiewdouri

o

UuRnsdmivivn #andvalu 1 vieREndnugou i

Laboratory for General Physics Il or Basic Physics I,

01421212 e aARTLNARYS 3(3-0-6)
(Nuclear Science)
Wug : 01420112 w3e 01420118
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Atomic nuclei. Nuclides. Radioactivity. Law of radioactive decay and the natural
radioactive series. Interaction of radiation with matters. Nuclear reactions and nuclear reactors.

01421316 WATAM IO NS 3(1-6-6)
(Radiation Imaging Techniques)

numsienwdiesd sdauaraudivesidlumsdienin Mduuasnszurunisdraiids

uehuduiinnmuagnisuseyndlugnanvinssusasinums  ndnmeiineslaisilons il MsUsEaanaLdLay
3 = a = = =
MIUsEgnaveinieasmsinens Insdnwiuenaniud

Theory of radiography. Types and properties of radiation in radiography. Films and
film processing. Image plates and their applications in industry and agriculture. Principles of
autoradiography techniques. Digital processing. Applications in biology and agriculture. Field trip
required.

=

01421321 Frinentedidoady 3(2-3-6)
(Introduction to Radiobiology)
WugI : 01424111
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Radiation absorption and radiation chemistry. Water radiolysis. Radiation biochemistry and
interaction of free radicals. Radiation effects on cellular damage. Radiosensitivity and modification.

Radiobiology in clinical application. Radiation effects on major organ system of mammals and radiation
effects on plants.
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01421323 nYmanItefe it asy 3(3-0-6)
' (Introduction to Nuclear Medicine)
Wug : 01424111
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Principles of nuclear medicine. Radiation safety in nuclear medicine. Dosimetry of
internally administered radionuclides. Nuclear medicine instruments.  Radiochemicals and

radiopharmaceuticals. Clinical nuclear medicine.

01421331 Auslunmnssddandon 3(3-0-6)
(Environmental Radioactivity)
Mg : 01424111
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Sources of environmental radioactivity. Physical and biological transport pathway
in atmosphere. Terrestrial and aquatic through food chain. Environmental monitoring and
surveillance. Lesson from nuclear accidents. Risk and environmental impact assessment.

01421411 NS UATIERMIL TN NI URGES 3(3-0-6)
(Nuclear Method of Analysis)
fugu : 01403111
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AsTvIMIMaAl DYmansduedes anamnsu uazdanndey
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Principles of nuclear chemistry and analytical methods. Nuclear instrumental analysis.
Applications in chemical processes. Nuclear medicine. Industries and environment

01421412 MsIATITAlaNsS o diony 3(2-3-6)
(X-ray Fluorescence Analysis)
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NsnsERuarAeN MIsosuassdions muiuiinfsdugugil vaensediond SEVIEERE
Windsdlond navosunsing MSUATIITIRAUN MLALUS

Atom excitation. X-ray fluorescence. Sources of primary radiation. X-ray tube.
Secondary radiation. X-ray detectors. Matrix effects. Qualitative and quantitative analysis.
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01421422 Fsduazloleinvlunisinwes 3(3-0-6)

(Radiation and Isotopes in Agriculture)
Wug : 01416311

msusegndssduarlelalnumensinunsuazdringr nslsedlunisausnemsuay

WAPHANSINEAT N9 MsUFuUTugTY nsrdndaiuazguamdnd msdszendlalaindlunside
NINTNYAT

Applications of radiation and isotopes in agriculture and biology. Uses of radiation in
food and agricultural product preservation. Entomology and plant breeding. Animal production and .

health. Applications of isotopes in agricultural researches.

01422111 nanans 3(3-0-6)
(Principles of Statistics)

wmAMAEIUaRRmans Aiadumsivias n1sTaAnans NIFIANIINTEINY AN
Wezilu MudaguiaynsuINEIIAINUIRE T NTLANLAWBUIN MILINLAITIY NISUINLISURE 7S
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MFIATIEIAMNMUSUSIULUUMFRED N5esednsanneudaduseneing

Concept of statistics. Measures of location. Measures of center. Measures of
dispersion. Probability. Radom variables and their probability distributions. Binomial distribution.
Poisson distribution. Normal distribution. Sampling distribution. Statistical inference for one and two

populations. Analysis of categorical data. One-way analysis of variance. Simple linear regression
analysis.

01424111 nandainen 3(3-0-6)
(Principles of Biology)
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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.

01424112 e auiEnag 1(0-3-2)
(Laboratory for Biology)
Mg : 01424111 viaFoundousy
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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.

01449390 NSRS UUAINUNS BUAVAIA NN 1(1-0-2)

(Cooperative Education Preparation)

.

YaNNTT Wuafn Wagnsyurumsuesaniaine sudsutetiiuiiieitos AN FNUFIULAE
wailalun1sadasuedn A AuguTunsUfURIw nMseansuazayweduius nswmuiuadnnm
wuumsuImsguamluanuysznouns wadanmsiiaus madeuseay

Principles. Concepts and processes of Cooperative education. Related rules and
regulation. Basic knowledge and techniques in job application. Basic knowledge and techniques in

working. Communication and human relations. Personality development. Quality management system
in workplace. Presentation techniques. Report writing.

01449490 AvAANW

(Cooperative Education)

Msfudnisludnuazninautanim analasenisitldfuneume AABAIUNITINYIN
IUNULGENSULEUD

On the job training as temporary employee according to the assigned project
including report writing and presentation.




