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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**  aseuSunused 3(2-3-6)

(Radiation Dosimetry)

s

naUgugiinnnisgandusidviinnaloseu vlnuazand
anfnagnsusenAanYluniuey Navessadlumaaiilay

[

UBunausedvnafldnd iad uaz@ainen ndnnisiauiunasad Fnmsusuiisudiunased msdsegnd

AuaaiinTamned msliaTsitayaniy
TIneg1 MIvszynddngIInied nnsin

Bn1sesiaUTunsed

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 bioclogical dosimetry.
Principles of radiation dosimetry. Radiation dosimetry calibration methods. Applications of

radiation dosimetry.

01421513  msdansAnuUaenienisded 3(3-0-6)
(Radiation Safety Management)
YANNITHAZUTINAEINAIUN U U UATILAZNITIANTITAIINUADAA BN19T9E NIRTgIUNTS
Inn1sANuUaeAfen1eTed NMsuImTANuUaenin1asad mIruRunTiaTused nsmauAunis

Juitloudsd ununouaussgnidulazmsUssiuAuAMNsEUIUNSIaNsAaUaen S eded
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 mishnseiieoiriosiensiunies 3(2-3-6)
(Nuclear Instrumental Analysis)
gunseldidnvsednd  afleunadviuazueniil  2sasBldnvsedinddmiuinTesdionsiundes
\wsnsiiotamaded melieseiludsnauaranninusstuifunnnied anlnsalndveseraeuuas
luana  awninsalnUislowuuduivdniuedes wwaanloswed Sunsiierveteoynin  nsiieu
masgruetesilonnsiuaie uasmsUszendszuuiamneiandos
Passive and active electronic devices. Electronic circuit for nuclear instruments. Radiation

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

* ok o) i
EUHE RIETES
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molecular spectroscopy. Nuclear magnetic resonance spectroscopy. Mass spectrometry. Particle

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

01421515™  iailfduaznszuiunisnieded 3(3-0-6)
(Radiation Chemistry and Processing)
uwvasidnfedmegaavnssy suasizeuasnisganiuivdluaens navesdddomes inil$d
AsrUIumIMeSdvaanedued SRR dunediues nemdlanedwedlsiedu madeulestu
warnnsaansivemeadweslaeded nisduaszilaedd nsvsvyndiaiissduarnssuunsmedeily

PAAIUNT TN
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  nsdenslsstuihilades 3(3-0-6)
(Management of Nuclear Power Plant)

weluladvedsdluihiaedes msfmidenanuiiie miudaends Hansevusedanden Laug
fa was dnvedlsdliihiandes ey pinademamedsdliihiundss madanisnin
Auunsed N1sUIMITUAEAIUALATDINIATT NOVINNBLALNITAIUAL

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.

5
£ ot

01421517"  gunsalnniuadestugs 2(2-0-4)

(Advanced Nuclear Facility)
miaamaumﬂ‘uum \Fpassoyniandsnugs indosiidauasiulasnseu Lmiuiammﬂgnim
pdus LﬂiENﬂ‘iNﬂ’lW"tl‘L!ﬁx‘iﬁ’]WiUﬂ’l‘iLLW"ﬂEJ Tsslwihiandesadafiatu 1sdlwihdandesuiniiviy 1ados
Adawalan
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 Jedusmadafian1sAnwnuLasiy 3(3-0-6)

(Nuclear Techniques for Seil and Plant Studies)
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fugnsuinenmanituedes  mstalelalvu$ed  smensfivuasauenuauysaluesiu
wadalolalndgmsumsfnwanugauaiysalvosiusazmensdlulasiaumstiinm Msnsalnsei
Tne3stAaes

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 wieluladmsmilenilinaneriugluiiy 3(3-0-6)
(Induced Mutation Technology in Plants)

wanmsuaznisuszandldmsnateiudresirlunisuiulssiudiy mansenuresiiugnanelufie
wswgia Sfuazannadnenaneiiug walanismilenhlinaewuslufivfivesfusuuuedomeuas
Liordbme wadanawidenhliianisnaeiugiuiunsngBeadeds wadanmsiilianms
nanuiuglasmsdadewugnssy  33nsdmdeniugnats nsldusslevivesiugnanafiunainnis
wilsrivimenssussmsdenlunsuiuussiugie

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. Technigues for mutation
through genetic modification. Mutant selection methods. Direct and indirect uses of induced

mutants in plant breeding

01421523  $eAT7Avendugs 3(2-3-6)

(Advanced Radiobiology)

WANATSE 1AlTeE TualiTed AURYTORVRUTAR IAUNAFANTVBIUTEIINTAAG WA
10959 ME U a1siAuUsTEnEnarenavesed n1sanevenad sl liinAauysy
flosanded madausduilenindad

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 A58 3(3-0-6)
(Radiotoxicology)
aundufivwesinlrasfuiiunded nsdouanstutunddnnslustenie @umanslasuia
lpadnudunsed aaunamaniuaznalnvesanuiduiivaielusiime nslduuudaemeadindans
LﬁaﬂiaLﬁuu‘%uwm%'qé’é’awal,tazn'\‘sﬂizl,ﬁuﬂmm%"awiaqsumw
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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  Fadunzeyyadasyluiinermans 3(2-3-6)
(Radiation and Free Radicals in Life Science)
o = o v oa a [ a ! @
idﬁLLazmimumuﬂMLﬂﬂauyjaaaix ‘U'VI‘U'1WU’EJQia?LLazauyaaaismam‘imﬂﬁ‘uwmuwﬁaﬁ 21

o L3

gyian mainuziwaglsn unumveseendlauientaiineyyaiedhuasaiudemedesainnislisy
F9d nalnnisundesanuidenieaineyyadasy arsiiulisenesniadulaziouladauuiisen
2ONTNTU UaznInszyimaulinave9sed

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  lolalnusedluanddenistindne 3(2-3-6)
(Radioisotope in Biological Research)
whAauazsiavedlelelnysdfithunlddmiuemAdonsdine winuasaudivesasusznay
fnnan LA3osiiouarisnsiiesied msvszndinadaiaedesuazmeiafiAsidoslumuidonis

1INe

=2b

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 wmalulagnanyaansianies 3(3-0-6)
(Nuclear Medicine Technology)
winsiladmiursniasidlununemansiduades indesdedrenminuing mswaniolaas
fufuned ansindvisduarisnisinaainisd quanvuziansvoiansnds$id nsmuauAunTwYed
asndeied mslimsindvidifiensifedouasinindnmlsn uagmamenmszduluana
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 imaginsg.

01421531  asuszdiudBinasdedludanendeu 3(2-3-6)

(Envircnmental Radiation Dose Assessment)
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Fuiuilafedilésy fugrunedrinewasnstiosiuied duazdedefiaula msfu wisy
wazATIeinfmedne nsUsEdunneid msusziiuanuTuinddnislusnanie nsunsnsEa1euessnale
flnadgussenna difadu wasiildau wuudaewedifluduwanden

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 Teinensed 3(3-0-6)

(Radioecology)
uvastuiun S Zludannaoy naveesidnedadidinuayseuutne NLagiAaaulnen19gnssol
wnildng sevviinnarawineldeamns nsnsivintelelnudedlussuuiing nmsdesiunaniienis

& a

ineinefsddessuumanens malszgnddnivefdiienstestuszuuiinadaunndon

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 sufeuisidemeivdussanduazlalain 3(3-0-6)
(Research Methods in Applied Radiation and Isotopes)

nankarseilouisideneid@usvenauaslelalny nmsimualyvinisite dudsiavauyfgiu
Wortmuaiadenuddy minunndeyaiionsnuwunisidy madeulassiisnside msfvue
Moduazmalla N1FAATIEE NsulaRa uwarn1sINTaiNaNTITE A5T81UTIMTNIdY Msdavihseanu
ionstiauslumsussgaag sRusilunsansivng

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%  msBaudeinamanineiiiuszenauazlelsiny 3(3-0-6)

(Scientific Writing in Applied Radiation and Isotopes)

ko
el

. .
seArnilaluyd
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msEnUfuRluntsmeeunanieiiduszanduaslelelny lassaensfouddvermans ms
NUNILITIUNTTUUAZNITTIBIURAN SR Toyan1essiuszgnduaslolalny  nsWauvinuensidou
Beivenmansdmivannivndidussgnauazlolelnd nsausiuuuinian msdnaueiuuluaines

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..

& as

01421593"  wwamuARMUgIAvEmSUTInInenmans Sad 3(3-0-6)
(Business Concepts for Radiation Scientist)
winmanataiieadu madudugsislnl madufusznouns nssvaumsmeadiitensam
308 MR RAaA e usd msduduszneunmsmeinuineimansseduasdonies nadlfnw
Principle of marketing, Business startup. Entrepreneurship. Radiation processing for
business development. Products development using radiation. Entrepreneurship for radiation and

nuclear science. Case study.

01421596  ipsawigneiiduszgnduaylelalny 1-3
(Selected Topics in Applied Radiation and Isotopes)
Fesamzyeisdusznduarlelelndlusziuuiyanln shiedeaddsuuvadluluusaznin
n15ANEN
Selected topics in applied radiation and isotopes at the master’s degree level. Topics are

subject to change each semester.

01421597  duuun 1
(Seminar)
nsiiaueazeAUTeteiuraulamedidussanduaslalalny TusedudTyanin
Presentation and discussion on current interesting topics in applied radiation and isotopes

at the master’s degree level

01421598 Ugymiiey 1-3
(Special Problems)
nsAnwAuAlImMesiEUsvenduaslolelny seauuSyiln waziSauSeatoulusea
Study and research in applied radiation and isotopes at the master’s degree level and

compile into a written report.

01421599 Ine1awus 1-36

(Thesis)
FgluszauUTygln wazBeuioadewduineinus
Research at the master’s degree level and compile into a thesis
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1. T SVt 01421591 | 01421511
SO4ATEARSIANSE 1. Theoretical determination of high- | 01421597 | 01421516
B.S. (Physics) energy photon attenuation and | 01421599 | 01421517
University of Virginia, USA, 2551 recommended protective filler 01421591
Ph.D. (Physics) contents for flexible and enhanced 01421592
University of Virginia, USA, 2556 dimensionally stable wocd/NR and 01421597
O A NR composites. 2564. 01421598
1. Mathema“;ics 2. Comparative mechanical, self- 01421599
2. Physics healing, and gamma attenuation
3. Nuclear Physics properties of PVA hydrogels
containing either nano- or micro-
sized Bi,Os for use as gamma-
shielding materials. 2563.
3. Enhancing electromagnetic
interference shielding effectiveness
for radiation vulcanized natural
rubber latex composites containing
multiwalled carbon nanotubes and
silk textile. 2563
2. unanm3n gitumna ATy 01421522 | 01421521
HeinEEnS1SE 1. Selecting Temperature for | 01421591 | 01421522
W, (iensenend) Screening Heat Tolerance in Tavee | 01421597 | 01421591
L ) 60 Chili Seedlings. 2563. 01421597
UWINEFELNYATAERS, 2542 , )
- 2. Selection of vetiver grass based on 01421599
WAL Gmeanand) growth and nutrient content under
UNNINEIABNUATANERS, 2546 saline  water irrigation  and
Ph.D. (Agriculture Sciences) waterlogging prior to mutagenesis,
University of Tsukuba, Japan, 2557 2563.
AT 3. Comparative effect of high energy
1 U%'Uﬂi\iﬁuﬁ;;ﬁ‘u electron beam and 'Cs gamma
g, ﬁumﬁ:ﬂ'i'mﬂhiaﬁwqmimwm Ry oF SubdvEl, gowh: @nd
chlerophyll content in curcuma
hybrid ‘Laddawan’ and determine
* 9191384 Sulngeunangns
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3, wntla SAUnIA Y 01421599 | 01421531
219158 1. Rare-earth oxides as alternative 01421532
w.u.Gnemansialy) high-energy photon  protective 01421591
wﬁwmé’amwmmami 2551 fillers in  HDPE composites: 01421599
.. @updusinalulad) theoretical aspects. 2564.

PNAINTIUNTINGEE, 2554 2. A unique high natural background

Doctor of Health Sciences radiation area — Dose assessment

(Radiological life sciences) and perspectives. 2564,

Hircsaki University, Japan, 2559. 3. ldentification of novel biomarkers

mw’?‘ig%ww for lung cancer risk in high levels of

1. Dose assessment of radiations in radon by proteomics: A pilot study.
the environment 2562.

2. Radioactive gas monitoring

3. Radiation in the environment

a, weseus Weswidae B 01421591 | 01421516
9197158 1. Study of energy loss processes | 01421596 | 01421517
WM. (nd) during hydrogen gas puffing by the 01421591
UnIneavuing, 2554 PIC simulation. 2564. 01421596
Ph.D. (Fusion Science) o i 01421599

2. SleepPoseNet: Multi-View Multi-
The Graduate University for
Advanced Studies, Japan, 2560 Task Learning for Sleep Postural
mmﬁtﬁ&n‘mm Transition Recognition Using UWB.
1. Plasma Physics 2564.
2. Nuclear Fusion 3. Benchmark of a new multi-ion-
& LompUtationalL Physics species collision operator for Of
Monte Carlo neoclassical
simulation. 2563.

5 wielnyad (Sosimuned uide 01421521 | 01421511
N:’Li’lilﬂ’]ﬂ@]‘ﬁ%’l'ﬁg 1. Early-and late-occurring damage in | 91421591 | 01421523
.U, (naluladfnw) bone marrow cells of male CBA/Ca | 01421506 | 01421527
wﬁmmé’wwmj%l mice exposed whole-body 0 | 41401507 | 01421596
a‘w.ai. (%waﬂmam'ﬁnmw) 1 GeV/n “Ti ions. 2564. sidsisen | olagiEs
M“ﬁ’l’mf’lﬁﬂyimf%ﬂr ) 2. Development of Thai Gac Fruit 01421599 | 01421508
.8, (INYIFIANTVINTLNNE) Extraction as a Multifunctional 01421599
uAIneaulaesing, 2549 Cosmeceutical  Ingredient  for
ﬁﬂ“U']ﬁL%ﬂW"ltg Antioxidant, Melanocgenesis and
1. Cell culture
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2. Space radiation Collagen  Stimulating  Activities.

3. Drug interaction 2562.

3. Late Effects of Low-Dose Radiation
on the Bone Marrow, Lung, and
Testis Collected From the Same
Exposed BALB/c) Mice. 2561,

6. | wfisyy seumn” SRRt 01421522 | 01421521
SDIANANTIDTE 1. Improved sugar content in a sweet 01421596 | 01421522

corn grain mutant with high guality 01a21597 | 01421591

MU, (NUATANENT) I roes
” P rotein and anthocyanin. \
UMINENFELNBATAERS, 2532 a . Cy_ 01421598 | 01421597

2. Combining three grain mutants for
01421599 | 01421598

M. (nuAsEns) improved-quality sweet corn. 2563.

UWINENAENYRTAERS, 2535 3. Inducing genetic diversity of | 01421597 | 01421599
Ph.D. (Tropical Agriculture) Anubias nana using gamma rays.

UM INEFBLNYATAERS, 2550 2563.

aTidevy
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UG

3

q‘-’ g A o = L3
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%"d’;&;ﬂ’lam’w’liﬁ 1. Development of radiation imaging 01421591
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UNTINIEENYATAERS, 2542 sl 2588,
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IRIAINTAIMNINGNSr, 2547
1.0, (enssutedes)
PaINIaluvIneIdy, 2554

2. Analysis of radiological hazards
from surface soils in KhongChiam

and Sirinthon districts, Ubon

mmﬁ&%mmm Ratchathani province. 2562.
1. Nuclear Electronics 3. Conductive nanofilm/melamine
2. Nuclear Instrumentation foam hybrid thermoelectric as a

thermal  insulator  generating
electricity: theoretical analysis and

development. 2562.
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S09FNARSIANTE 01421527 | 01421527
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24



upw. 2

an o - uwdna AIEUEDU
ii AVUINNIYINTT NAITUNITYINT
AMAl (#11397) Jaliu nangns
eaantiu, U w.a. Ad5e Uiuuse
msAnen anvideaviey
M. (1Ad) 1. Anticodon-binding domain | 01421591 | 01421591
uTIvENaAIUAIUN IR, 2529 swapping in a non-discriminating | 01421598 | 01421598
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AN Tae; 2534 contributions to tRNA specificity
Ph.D. (Environmental Toxicology,
R —. and catalytic activity. 2563.
Asian Institute of Technology, 2549 2. In vivo uptake and localization of
mmﬁﬁm’mm 9g”"T-:—]EJer’fechne’cate in pigs using
1. Radiation Biology single photon emission computed
2. Radiation and Nuclear tomography. 2563
Teganciony 3. Investigation of mercury pathways
3. Radiation Biodosimetry )
from dental amalgam by micro-
PIXE. 2562.

9, weandagd Unazne MUY 01421599 | 01421524
8719158 i ﬂ’]‘EL‘l.JaiEJuLLﬂﬁdﬁNﬁﬁﬂ’liﬁ’luUf}ﬁ%ﬂ’l 01421525
w.u. @Anen) 20N LAY UTENT19N15LA UV 01421526
UMTINEIRENYRTAERNS, 2533 wAnfusia M sguamildintune 01421591
. (egemansanndon) wimuiarsidiudiudssney. 2563. 01421599
WAIMENSsinuRsAEas, 2540 2. mawwurdadnuseuvenie
D.E.A. (Chimie, Radioactivité Saccharomyces cerevesiae L‘ﬁ Rlakk]

Radiochimie) University of Paris X, HAALOVIUDE. 2563.
France, 2544 3. Seasonal variation in nutritional
D.Sc. (Life and Health Sciences) composition and anti-proliferative
University of Tours, France, 2547 activity of brown seaweed,
mmﬁﬁaww Sargassum oligocystum. 2561,
1. Toxicology
2. Radiological biophysics
3. Environmental study and

management

10. w3 ™ Uy 01421512 | 01421511
Qﬁ'mmam’lmié 1. Effects of Smz0s and Gdz0sin poly | 51401515 | 01421512
ALy, Gndrnans-iai) (vinyl alcohol) hydrogels for BATIEG 01421515
WATINEEAsUATUNTILIN, 2536 potential use as self-healing GLASHEET 01421591
U Sudin @uadesinalulad) thermal neutron shielding 01421593
PansalumInendy, 2538 materials. 2563. 01921598 | o1421507
ma ([endufinalulad) 01428599 1 01421508
PBINsalIMINGSY, 2542 01421599
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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 radization

and nuclear science. Case study.
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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 onizing radiation and application in biology.
Agriculture and medicine. Principle of radiation
protection and risk assessment.
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Radiation and isctopes. 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.
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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 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.
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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
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YIYN1BINOY Advanced Nuclear Facility
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. Introduction to advanced particle accelerator

. Charged particle accelerator: Pre-injector and beam preparation
. Charged particle accelerator: RF-waveguides and cavities

. Charged particle accelerator: Linear accelerator

. High-energy particle accelerator: CERN

. Synchrotron technology: Overview of synchrotron radiation

. Synchrotron technology: Theory of synchrotron radiation

- Advanced nuclear reactor: Theory and their development

= < B BN e N S T o O SV S R

. Advanced medical imaging: Diagnostic radiology

10. Advanced medical imaging: nuclear radiology

11. Overview of nuclear fusion

12. Nuclear fusicn reactor: Magnetic confinement fusion
13. Nuclear fusion reactor: Inertial confinement fusion
14. Plasma discharge and material processing

15. Plasma-based particle accelerator

3794

17

IMUIUF LU TTEY

e S T T T R R N U T R N O C RN



W EAS95183%1 (Course Outline) Walwny

I 01421592

yemnwing mMadsudinemansdmiuiduszenduasialainy
s a w . : - ’ _—
UDIUNN1YD9INE Y Scientific Writing for Applied Radiation and Isotopes
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watausseny

. Introduction to scientific writing for applied radiation and isotopes
. Scientific writing structures

. Good vs. bad hypotheses for applied radiation and isotopes

2 W N -

. How to conduct sufficient literature reviews in applied radiaticn and
isotopes: part 1

5. How to conduct sufficient literature reviews in applied radiation and
isotopes: part 2

6. Developing scientific writing in applied radiation and isotopes:
Introduction: part 1

7. Developing scientific writing in-applied radiation and isotopes:
Introduction: part 2

8. Developing scientific writing in applied radiation and isotopes:
Methodology

9. Developing scientific writing in applied radiation and isotopes: Results
and discussion: part 1

10. Developing scientific writing in applied radiation and isotopes:
Results and discussion: part 2

11. Developing scientific writing in applied radiation and isotopes:
Conclusions

12. Developing scientific writing in applied radiation and isotopes:
Abstract

13. Developing oral presentation skills

14. Developing poster presentation skills

15. References and ethics in scientific writing

ERLY
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UVDIYINTHD9NE Y Business Concepts for Radiation Scientist

U351 (3 WUILAR)

Widausseny
1. Principle of marketing
1.1 Basic concepts of marketing
1.2 Strategic marketing
1.3 Marketing channels
1.4 Marketing research
1.5 Sustainable marketing
2. Business startup
2.1 Startup information
2.2 Developing business
2.3 Assessing strengthening points
3. Entrepreneurship
3.1 Operating business
3.2 Business and financial plan
4. Radiation processing for business development
4.1 Principle of radiation processing
4.2 Strengthening points of radiation processing
4.3 Products development using radiation
5. Entrepreneurship for radiaticn and nuclear science
5.1 Radiation processing facility visit
5.2 Medical product irradiation facility visit
6. Case study of products from radiation processing
6.1 Homework Product design
6.2 Products marketing Presentation
39U
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YAVINNTING Y Radiation Sciences for Applications

UssEne (3 wuhenn)

W DUTIUNY Sruaudalususseny
. Introduction 3

. Radiation and isctopes

. Origin and types of radiation

. Interaction of radiation with matter

. Physical effects, chemical effects, and biclogical effects of ionizing

t A W N -
N W W W

radiation
. Radiaticn detection and measurement
. Applications of radiation and isotopes

o N O

. Radioisotopes production for various applications

9. Production and utilization of radiopharmaceuticals
10. Principle of radiation protection and risk assessment
11. Radiation safety management

574

H@D\O\wwcnc\

20



tA1lAseT187391 (Course Outline) USuuse

AN 01421512
Yadvinenine M3 InUSUUSA
YaIVINNEDING Radiation Dosimetry

UIT818 (3 wlaefia)

ol Y

WIUBUTIYNY
1. Primary effects from the absorption of ionizing radiation
1.1 Interactions of radiation to matter
1.2 lonization and excitation
1.3 Nuclear process initiation
2. Types and properties of radiation dosimetry
2.1 Types of radiation dosimetry
2.2 Radiation detection and measurement
3. Physical Chemical and Biological desimetry
3.1 Physical dosimetry
3.2 Chemical dosimetry
3.3 Biological dosimetry
4, Statistical analysis of data and uncertainty estimation
4.1 Description of data
4.2 Statistic models
4.3 Error propagation
4.4 Measurement optimization
5. Principle of radiation dosimetry
6. Radiation dosimetry calibration methods
7. Radiation dosimeter applications
3734
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DIV Nuclear Instrumental Analysis
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. Introduction to nuclear instrument analysis

. Radiation detection instruments

. Qualitative and quantitative analysis of radioactivity

. Atomic and molecular spectroscopy

1
2
3
4
5. Nuclear magnetic resonance spectroscopy
6. Mass spectrometry

7. Particle interactions

8. Applications

33U

Wadaufuanng

. Infroduction to nuclear instrument laboratory

. Nuclear instrument module (NIM) standard

. Single channel and Multichannel analyzer

. Gamma ray spectroscopy with scintillation detector
. Gamma ray spectroscopy with HPGe detector

. Gross alpha and gross beta activity analysis

. X-ray florescence (XRF)

. UV-visible spectroscopy

OV 0 -~ O 1 B W N e

. Laser spectroscopy

H
=

Raman spectroscopy

—_
—

Electron spin resonance spectroscopy

—_
[e]

. Mass spectroscopy

—
w

. Scanning electron microscope (SEM)
. Conclusion and discussion of laboratory reports
EXEY

H
s
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U587 (3 WHefe)
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1. Introduction to radiation chemistry and Processing
2. Radiation Physics
2.1 Radiation Interactions
2.2 Radiation absorption to matter
2.3 Radiation dosimetry
3. Radiation effects on materials
4. Radiation Chemistry
4.1 G-value
4.2 Water radiolysis
4.3 Inorganic radiation chemistry
4.4 Qrganic radiation Chemistry
. Radiation Chemical dosimetry for radiation processing
. Radiation induction to polymerization
. Radiation processing of polymers
. Polymeric cross-linking, and degradation

O 00 - ov WU

. Radiation synthesis
9.1 Metal nanoparticle synthesis
9.2 Metal-polymer nanoparticle synthesis
10. Applications of radiation chemistry
11. Radiation Processing in industries
774
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YAV TWDINgE Induced Mutation Technology in Plants

U55818 (3 BuH8An)

WatausTeny
1. Principle and application of plant mutagenesis in crop improvement.
2. Impact of mutant varieties in economic crops
2.1 Cereal crop
2.2 Fruit trees
2.3 Ornamental
3. Physical mutagens and their actions on DNA molecules
3.1 Non-ionizing radiation
3.2 lonizing radiation
4. Chemical mutagens and their actions on DNA molecules
5. Induced mutation techniques in sexually propagated crops
5.1 Method of mutation induction
5.2 Handling of M; seeds and their succeeding progenies in Mz and Ms
generations
5.3 Selection methodology for desirable characters
6. Induced mutation technigues in asexually propagated crop
6.1 Method of mutation induction
6.2 Handling of treated material
6.3 Selection method for desired genotypes
7. In vitro mutation technique
7.1 Soma clonal variation
7.2 Induced mutation using physical and chemical mutagens
8. Techniques for mutation through genetic modification
9. Biotechnological tools facilitating selection, characterization, and
genetic analysis of desired traits
10.Direct and indirect uses of induced mutants in plant breeding
34
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Moonlek, B., E. Wimolmala, T. Markpin, N. Sembatsompop, and K.
Saenboonruang. 2020. Enhancing electromagnetic interference
shielding effectiveness for radiation vulcanized natural rubber latex
composites containing multiwalled carbon nanotubes and silk textile

Polymer Composites 41(10): 3996-4009.
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determination of high-energy photon attenuation and recommended
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stable wood/NR and NR composites. Polymers 13(6/869): 1-17.
Tiamduangtawan, P., C. Kamkaew, S. Kuntonwatchara, E. Wimolmala and K. M 1
Saenboonruang. 2020 Comparative mechanical, self-healing, and
gamma attenuation properties of PVA hydrogels containing either nano-
or micro-sized Bi,O5 for use as gamma-shielding materials. Radiation
Physics and Chemistry 177(109164): 1-10.
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on survival, growth and chlorophyll content in curcuma hybrid

Emirates Journal of Food and Agriculture 31(5). 321-327.

Tosri C., K. Chusreeaeom, M. Limtiyayotin, N. Sukin and P. Jompuk. 2019.

Comparative effect of high energy electron beam and P7Cs gamma ray

‘Laddawan’ and determine proper dose for mutations breeding.
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2020. Selecting temperature for screening heat tolerance in
Tavee 60 chili seedlings. Srinakharinwirot Science Journal 36(1):
63-73
Chusreeaeom K. and N. Roongtanakiat. 2020. Selection of vetiver grass M 1
based on growth and nutrient content under saline water irrigation and
waterlogging prior to mutagenesis. Songklanakarin Journal of Science
and Technology 42(1): 229-235.
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Saenboonruang, K., W. Poltabtim, A. Thumwong, T. Pianpanit and C.
Rattanapongs. 2021. Rare-earth oxides as alternative high-energy
photon protective fillers in HDPE composites: theoretical aspects.
Polymers 13(12/1930): 1-21.

Hosoda, M., E.D. Nugraha, N. Akata, R. Yamada, Y. Tarakuma, M. Sasaki, K.

Yamaguchi, K. lwaoka, T. Sanada, T. Miura, Kusdiana, D. Iskandar, E.
Pudjadi, |. Kashiwakura, S. Tokonami. 2021. A unique high natural
background radiation area - Dose assessment and perspectives.
Science of the Total Environment 750 (142346): 1-11.
Autsavapromparn N., N. Dukaew, A. Wongnoppavich, B. Chewaskulyong, S.
Roytrakul, P. Klunklin, K. Phantawong, I. Chitapanarux, P. Sripun, R.
Kritsananuwat, S. Amphol, C. Pornnumpa, T. Suzuki, H. Kudo, M.
Hosoda and S. Tokonami. 2019. Identification of novel bicmarkers for
lung cancer risk in high levels of radon by proteomics: A pilot study.

Radiation Protection Dosimetry 184(3-4): 496-499.
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collision operator for Of Monte Carlo neoclassical simulation.

Computer Physics Communications 255(107249): 1-15.
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loss processes during hydrogen gas puffing by the PIC simulation.
Nuclear Materials and Energy 27 (100995): 1-8.
Piriyajitakonkij, M., P. Warin, P. Lakhan, P. Leelaarporn, N. Kumchaiseemak, S. M 1
Suwajanakorn, T. Pianpanit, N. Niparnan, S. C. Mukhopadhyay and T.
Wilaiprasitporn. 2021. SleepPoseNet: Multi-View Multi-Task Learning for
Sleep Postural Transition Recognition Using UWB. IEEE Journal of
biomedical and Health Informatics 25(4), 1305-1314.
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Boiaryna, A. Chartier, N. Percina, P. Tangpong, Z. Gulhan, C. Mothes.
2019. Bis(het)aryl-1,2,3-triazole quinuclidines as Q7 nicotinic acetylcholine
receptor ligands: Synthesis, structure affinity relationships, agonism activity,
[IBF]-radiolabeling and PET study in rats. European Journal of Medicinal

Chemistry 179: 449-469.
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Jangiam, W., C. Udomtanakunchal, P. Reungpatthanaphong, M. Tungjai, L.
Honikel, C. R. Gordon and K.N. Rithidech. 2018. Late effects of low-dose
radiation on the bhone marrow, lung, and testis collected from the

same exposed BALB/cJ Mice. Dose-Response 16(4); 1-13.
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cells of male CBA/Ca mice exposed whole-body to 1 GeV/n “Ti ions.
International Journal of Radiation Biology 97(4). 517-528.
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antioxidant, melanogenesis and collagen stimulating activities. Key
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