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Radiation and isotopes. Origins and types of radiation. Interaction of radiation with matter.
Physical, chemical, and biological effects of ionizing radiation. Radiation detection and
measurement. Radioisotopes production for various applications. Production and utilization of
radiopharmaceuticals. Applications of radiation and isotopes in agriculture, industrial, and

medicine. Principle of radiation protection and risk assessment. Radiation safety management.

01421512""  ms¥auUSnusd 3(2-3-6)
(Radiation Dosimetry)

navgugiianmiganiuidviinneloseu viauasauiAvesminmaniisd nsliaszvidayans
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USuuFadneild@nd wail waz@iiver nannsinuuassd Bnsusuifisudinmssd nisuseynd
nsnsiaUiunused

Primary effects from absorption of ionizing radiation. Types and properties of radiation
dosimetry. Statistical analysis of data and uncertainty estimation. Chemical and biological effect
of radiation. Application of radiation detectors. Physical, chemical, and biological dosimetry.
Principles of radiation dosimetry. Radiation dosimetry calibration methods. Applications of

radiation dosimetry.

01421513 N5IANISAUUABANENIIT 9 3(3-0-6)
(Radiation Safety Management)
MANNSUazUTIIAgIUAuNsUasiudunTewasn1sInn1sANUaenfun1959d 1InssIunng
Ian15AUUABANEN1NTIE N1suTvsANNYREAAENI19Ted n1sAruAunslasUTaE nsaauRuns

Juiiloussd uwumavaussgniduiasmstsziuamnmnszuiumssansauasn fonesed
Principles and norms of radiation protection and radiation safety management. Radiation

safety standard. Radiation safety administration. Control of incorporation dose. Control of

radiation contamination. Emergency response plan and quality assurance of radiation safety

management procedure.

01421514™  mshmsesimeiaiesiionindes 3(2-3-6)
(Nuclear Instrumental Analysis)
sUnsaldidnnsedind  wdouna@viuazuenii  2sasBldnvsednddmiuaiesdensiainies
wiesiiotaneed madeneiludiinanaraunwrestitunam$sd awnlnsalnlvesezaeuuay
luana  awnlvsalnlisleuuududmaninedes uwwaawnlnsuns  Sunsiseiveseynin  msifiey
nasgueesdiomnsdnded warmsUssgndssuuiansindes
Passive and active electronic devices. Electronic circuit for nuclear instruments. Radiation

detection instruments. Qualitative and quantitative analysis of radioactivity. Atomic and

k% - 4
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molecular spectroscopy. Nuclear magnetic resonance spectroscopy. Mass spectrometry. Particle

interactions. Nuclear instrument calibration and applications of nuclear measurement systems.

01421515  pilSsduaznszuiunsneied 3(3-0-6)
(Radiation Chemistry and Processing)
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Industrial radiation sources, Radiation interaction and absorption to matter, Radiation
effect in matter, Radiation chemistry, Radiation processing of polymers, Radiation induction to
polymerization, grafted copolymerization, Cross-linking and degradation of polymers by radiation,
Radiation synthesis, Applications of radiation chemistry, and processing in industries.

01421516  n1saenslsslniindamdes 3(3-0-6)
(Management of Nuclear Power Plant)

weluTadvedsslwihdiedss nisdmdonaniuiids Amasads wansevudeduandey LA
An wae Sruvadsaliiinlaedes mavaunidey fpdnademdedssihduedes msdanisnin
fuunsed mMavimsuariiuguareInaiy NMINEUAZN1TAIUAL

Nuclear power plant technology. Site selection, safety, environmental effect and socio-
economic of nuclear power plant. Man-power development. Fuel cycle of nuclear power plant.
Radioactive waste management.  Government administration and supervision. Law and
regulation.

1
& o

01421517°  gunsainelaadesduas 2(2-0-4)

v

(Advanced Nuclear Facility)
maaumaummum \dpaLssaunAndannugs indearidaumdulasnsou mﬂiuiammwgnm
Tndus LﬂimaiwmwwmmmumiLwaEJ Tsdlwihdoedesafiefiatu Tsslwihdundesyilafindu nios
Adawaian
Advanced particle accelerator. High-energy particle accelerator. Synchrotron. Nuclear
reactor technology. Advanced medical imaging. Fusion nuclear power plant. Fission nuclear

power plant. Plasma generator.

01421521 Tnadssmaiiaionsfnuduuas ity 3(3-0-6)

(Nuclear Techniques for Soil and Plant Studies)
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Fundamentals of nuclear science. Radioisotope measurement. Plant nutrient and soil
fertility. Isotope techniques for studying soil fertility and biological nitrogen fixation. Nuclear

method of analysis.

01421522 wialuladmsmilenilvinaeiugludiv 3(3-0-6)

(Induced Mutation Technology in Plants)
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Principle and application of plant mutagenesis in crop improvement. Impact of mutant
varieties in economic crops. Radiation and chemical mutagens. Induced mutation techniques in
sexual and asexual propagated crops. /n vitro mutation techniques. Techniques for mutation
through genetic modification. Mutant selection methods. Direct and indirect uses of induced
mutants in plant breeding
01421523  ¥e@T7inenduge 3(2-3-6)

(Advanced Radiobiology)

WANATE 1nlised FuellFed anuegsenvousad saunarmansvelszrInTend Ha
vosfsdnofidue asinuUsiiddnswadonavosied nanisvenwad niswminiliiinaiues
desnded mafnusaiioninied

Radiation physics. Radiation chemistry. Radiation biochemistry. Cell survival. Cell
population kinetics. Radiation effects on DNA. Modifying agents that influence effects of radiation.

Cell death. Radiation-induced aging. Radiation carcinogenesis.

01421524 W Ine398 3(3-0-6)
(Radiotoxicology)
arudufvvesiivlaasiutunsed nsievansiusunsedanelus1anne @umanisladuiia
lraaiudunssd saunamansuaznalnvespudufivanelusianie nslduuudiasmendaeians
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Toxicity of radionuclides. Internal radioactive contamination. Routes of radionuclide
intake. Biokinetics and internal toxicity mechanism. Utilization of mathematical model for

estimation of effective dose and health risk assessment.

01421525  Feduazeyyadasylutniivereans 3(2-3-6)
(Radiation and Free Radicals in Life Science)
Suazmsmilenhliineyyadass unumvesdiduazeyyadaszaonsuinduszaiuead o1
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gyiand nstinuziSauaslsn unumveseendiauientstiinoyyadedhuazanudameiesainnsléty
$9d nalnnmisundesanudemeanayyadase arsaudjiseresnindunaziouleddiuuiizen
PnTndu waznsnseimneulAnavessed

Radiation and induction of free radical generation. Roles of radiation and free radical on
cellular injuries, ageing, carcinogenesis and diseases. Roles of oxygen on the formation of reactive
species and radiation damage. Defense mechanism of free radical damages, antioxidants and

antioxidant enzymes, and radiation countermeasures.

01421526 Tolelnusadlusuidenisdiainen 3(2-3-6)
(Radioisotope in Biological Research)
wwAnuazviinvaslolelnusEfithunlddmsunuisemedine viauezaudivesanssznou
fnaan n3ealauariimaiiaTsd mavsegndinadinduedosuasinaiaiifeadedunuisenis
1IN
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Concepts and types of radioisotope used in biological research. Labelled compounds
and their properties. Instruments and methods of analysis. Application of nuclear and related

techniques in biological research.

01421527  walulagvnnanvmanstiedes 3(3-0-6)
(Nuclear Medicine Technology)
wiesledmiunnatadadlununtmaniinades wiesdanenminuing nswdnialaad
Auunsed ansundeisduariinnsfeeainisd quanvuzionzvesnandyisd n1saivANgUAINYDS
aandvied msldmaindvisdiiiensitadouasinindnulsn warnmstenmszduliana
Instruments for radiation detection in nuclear medicine. Tomographic imagers: production
of radionuclides, radiopharmaceuticals, and methods of radio-labelling. Characteristics of specific
radiopharmaceuticals, quality control of radiopharmaceuticals. Uses of radiopharmaceuticals for

diagnostic and therapeutic, and molecular imaging.

01421531 nsUseluUsunusedludannden 3(2-3-6)

(Environmental Radiation Dose Assessment)
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Sources of radiation exposure. The biological basis of radiation protection, pathways and
samples of interest. Collection, preparation and measurement of samples. Radiological
assessment. Internal dose evaluation. Atmospheric dispersion of radionuclides. Surface and

ground waters. Environmental pathway modeling.

01421532 TeIne15ad 3(3-0-6)
(Radioecology)
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wastuTunSadludandon navesfsddedafidinuarssuuiing Tauavindeuteniedssd
wilidg srvvilnavesinlgems n1sesiadalelelnusedluszuuiing nstesdunaniienis
fneinen¥desruumanens nsUssgndtnaineddifontstosiussuuiinadauindon

Sources of radioactive in environment. Radiation effect on organisms and ecosystem.
Pathway and biogeochemistry migration through ecosystem of foodchain. Measurement of
radioisotope in ecosystem. Protection of radioecology pollutants to agricultural system.

Application of radioecology for protection of eco-environment system.

01421591™"  suflouisidondduszgnduaslelalny 3(3-0-6)
(Research Methods in Applied Radiation and Isotopes)

nanuazselouisidevneiedussynduazlolalny nsimuntdgminiside dulsuavauyfsiu
wofmuniidenudds msunudeyaiionsnaununisid madeulassiniside msfmvun
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Principles and research methods in applied radiation and isotopes. Research problem
determination; variables and hypothesis for research topic identification. Data collection for
research planning. Research proposal writing. Identification of samples and techniques. Analysis,
interpretation and discussion of research result. Ethic of researcher. Report writing for

presentation and journal publication.

01421592"  nsdsudainermansnedidussynduarlelalny 3(3-0-6)

(Scientific Writing in Applied Radiation and Isotopes)

L i )
MeArdiug

¥ . .
sreAgunluy

20



upe. 2

nstnufuRlunisseanuranieisdussgnduazloleiny  Tassaiunis@eudaineimans nis
NUMIUITIUNTTULAENTTIBIMURAM SAUITagaeTiduseynauazlolalny  mswamvinvenisilioy
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Practice in reporting results in applied radiation and isotopes. Scientific writing structure.
Literature reviews and reports of data searching in applied radiation and isotopes. Developing

scientific writing skills in applied radiation and isotopes. Oral presentation. Poster presentation..

01421593"  WwIANMUARATUEINEMIUTNINeAEn 3 3(3-0-6)
(Business Concepts for Radiation Scientist)
wEnmsmanidoaiy madudugsitlml madufusznouns nssuaunsvnsedifionsiam
3309 Mswmwrdadusineeused nsdudusenaunsmeinineimansssduazdundes nsdifinum
Principle of marketing. Business startup. Entrepreneurship. Radiation processing for
business development. Products development using radiation. Entrepreneurship for radiation and

nuclear science. Case study.

01421596  Besawizvnedsduszgnduarloleiny 1-3
(Selected Topics in Applied Radiation and Isotopes)
Fesaremssiduszgnduazlelalnylussiudiyanin shdoeaudauntadluluusaznia
N13fine
Selected topics in applied radiation and isotopes at the master’s degree level. Topics are

subject to change each semester.

01421597 GEGOTY 1
(Seminar)
nsdaveuazeUTehtemhaulanedadussynduaslalelny Tuszaudgyyiin

Presentation and discussion on current interesting topics in applied radiation and isotopes

at the master’s degree level

01421598 Unyniiley 1-3
(Special Problems)
nsfinwAuainesdlssenduaslelelny seiuuiyaiin wezSsueadoulunenu
Study and research in applied radiation and isotopes at the master’s degree level and

compile into a written report.

01421599 Ingdnwus 1-36

(Thesis)
FeluszautSyaln wazSeuSsadeouduvinednug
Research at the master’s degree level and compile into a thesis
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Advanced particle accelerator. High-energy particle accelerator. Synchrotron. Nuclear reactor
technology. Advanced medical imaging. Fusion nuclear power plant. Fission nuclear power plant. Plasma

generator,
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Practice in reporting results in applied radiation and isotopes. Scientific writing structure.
Literature reviews and reports of data searching in applied radiation and isotopes. Developing
scientific writing skills in applied radiation and isotopes. Oral presentation. Poster presentation.
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Principle of marketing. Business startup. Entrepreneurship. Radiation processing for

business development. Products development using radiation. Entrepreneurship for radiation
and nuclear science. Case studly.

8. ®19158KdDU
eazduanunUsnglumnaei 3 4e 3.2

9. WHUTINAAINSNSZAIEANTURRTIUNIATTIUNAN TR NMaNgATETEA Y (Curriculum

Mapping)
TwarduanunUsInglumned 4 4a 3



AY.UN. 2-2

wuutduavaUiuUgeseIn
sEAUUMAInANY
nmadvfsdussgnduasloleiny auzineanans

Fiwumioin (vu.ussers-wUjoRns-au Anvideaues)

FREIYN 01421511 3(3-0-6)
FoIvnwilneg Wenemanifidinensussynd
YoV w8 9NgY Radiation Sciences for Applications

nedniiveuiuupeglumnaivssiutudindnu foif
(V) Avenluvdngnsinenmansumiudio avnnisduszenduazlolelnd
(v) Avnentiadu
() Awueniden
() ANUENTEMIUNENGN T GRIUEY

a el' v = 1 1l
AR EUNINaY Taid

o v = [ o 1
YnauseunIauny  ludl

[S))]

.
o =

NIV Fuil 9 \Wou nuaWus w.a. 2565
InguszasAlun1saI/UTulTeseinn
6.1 AnudrAgyvesIvasmgualunsuiulss
i‘wmmam%%’qﬁrﬂuﬁugﬂuﬁéﬂﬁ’zgﬁm%’umaﬁnm‘wNﬁmmsUizqnﬁlﬂé’j’%’aﬁimmﬁmﬁiN 9 M5
Uiuupseiviiteliiue wasdudonilinsounguiformednuinemansssduniy
6.2 uadnsiiaduiuian
6.2.1 Udnamnsaeduievannsnemwine mansSadla
6.2.2 Udsanunsnedunevannisussyndldssdluaumusng 9 16



7. asaisuliisunsuuusesedn

A185U 318739 (Course Description)

Srfuarlolalny uvasiilinuazyssinvueadad
dumsiisuveadsdivaans uavnisuszgndlunisasiam
§ofl mandnlelalnufedifoussynddiusig q n1sudn
wan1sloUselanindused nanadrinerveededeiin
nelaspuuazn1suszgnin1adainet nisinvasuay
nsunng wanastiesdudunseniesdaduasnisussdiv

-l
AITULEE

Radiation and isotopes. Origins and types of
radiation. Interaction of radiation with matter and
application in radiation detection. Radioisotopes
production for various applications. Production and
utilization of radiopharmaceuticals, Biological effects
of ionizing radiation and application in biology.
Agriculture and medicine. Principle of radiation
protection and risk assessment.

Fduavlolainy uvasniidanazussinnyasded
JunINSe1vasTdiuaans navesdedneloaaunisildnd
il wardine) MmsnsramuarnsTndsd nsudalelelny
il ouszandiivannvas nrsudnuazansliusslow
WnAYEE n1sUsEynAMaTainer nsuszynd Saduaz
lalelvyu medu nsineas gramnsy waznsuwng
nanmstiesiusunienisdifuasnisussdiuaudes ns
InnN1sANuaanina3ed

Radiation and isotopes. Origins and types of
radiation. Interaction of radiation with matter. Physical,
chemical, and biological effects of ionizing radiation,
Radiation detection and measurement. Radioisotopes
production for various applications. Production and
utilization of radiopharmaceuticals. Applications of
radiation and isotopes in aericulture, industrial, and
medicine. Principle of radiation protection and risk
assessment. Radiation safety management.
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Primary effects from the absorption of ionizing
radiation, Types and properties of radiation detectors,
Statistical analysis of data and uncertainty estimation,
Chemical and biological effect of radiation,
Application of detectors. Principles of radiation
dosimetry, Dosimetric methods. Absorbed dose
calibration.
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Primary effects from absorption of ionizing
radiation. Types and properties of radiation desimetry,
Statistical analysis of data and uncertainty estimation.
Chemical and biological effect of radiation.
Application of radiation detectors. Physical, chemical
and biological dosimetry. Principles of radiation
dosimetry. Radiation dosimetry calibration methods.
Applications of radiation dosimetry.
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Passive and active electronic  devices. Passive and active electronic devices.
Electronic circuit for nuclear instruments. Nuclear | Electronic circuit for nuclear instruments. Radiation
instrument module. Nuclear instrument calibration. | detection instruments. Qualitative and quantitative
Nuclear detector. Application of nuclear measurement | analysis of radioactivity. Atomic and molecular
system. spectroscopy. Nuclear magnetic resonance
spectroscopy. Mass spectrometry. Particle interactions,
Nuclear instrument calibration and applications of
nuclear measurement systems.
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Industrial  radiation  sources, Radiation
interaction and absorption to matter, Radiation effect
in matter, Radiation processing of polymers, Radiation

induction to polymerization, grafted
copolymerization, polymeric  cross-linking,  and
degradation, Radiation synthesis, Application of

radiation chemistry, and processing in industry
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radiation, Radiation
synthesis, Applications of radiation chemistry, and

processing in industries.
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