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3.1.5.1 swwidusisdunlundngas
01426211 atnmansamsudnineAaasdundss 3(3-0-6)
(Mathematics for Nuclear Scientist)
Tidoadeuannen : 01417112
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Integration. Ordinary differential equations. Laplace transforms. Vector. Matrix algebra.

Fourier series and further applications to nuclear science.

01426212%*  AERTIINUASMTINTE | 3(2-3-6)
(Radiation Detection and Measurement I}
JuiieaSuumnou : 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  \afliuedes 3(3-0-6)
(Nuclear Chemistry) .
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Modern physical concept needed in nuclear chemistry.  Nuclear properties.
Radiocactive 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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(Theory of Nuclear Instrumentation)
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Basic quantum mechanics. Quantum theory of light and radiation. Basic -aspects of
atomic and motecular spectroscopy. Fundamentals of nuclear magnetic resonance. Fundamentals

of mass spectrometry. Fundamentals of particle interactions.

01426221 ATd U URSIEIINSE . 3(2-3-6)
(Radiation Protection)
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Radiation protection guides. Philosophy and objectives of radiation protection.
Radiation hazards. Dose limit. Externat and internal radiation exposure. Principles of control of source
confinement. Environhental control. Control of man. Radiation shielding. Respiratory protection.
Surface contamination limits. Waste management. Assessment of -hazard. Estimation of internally
deposited radiocactivity. Personal monitoring. Contamination surveys and continuous environmental

monitoring.

01426311 . \nfifed | : . 3(3-0-6)
(Radiation Chemistry) “ '
Senfigeaiounnnen © 01403111 w3e 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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(Radiation Dosimetry)
Syiineuseusnney : 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 Fi@ndsad | 3(3-0-6)
(Radiation Biophysics)
Syridoadsuinneu : 01420112 w30 01420118
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Interaction of radiation with matter. Physical. Chem_ical 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 ~  gunsnithindes . 3(3-0-6)
(Nuclear Facility)
%ﬁﬁmﬁaumdau: 01417112 uaw 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
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radiation in medicine. Radioisotope generators and source of x-ray. X-ray computed tornography (x-
ray CT). Positron emission tomography (PET). Nuclear magnetic resonance imaging (MRI). Application
of radiation in food and agriculture industry.

01426315%  wguiliedesfnTaidnafesidesiy 3(3-0-6)
(Introduction to Nuclear Reactor Theory) _
Synidpaduuanney . 01417112 uaz 01420112 ve 01420118
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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.
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(Radicactive Waste Management)
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Sources and classification of radioactive wastes Radioactive waste treatment and
 disposal technologies. Safety assessment of geological disposal. Transportation of radioactive waste.
Radioactive waste from decommissioning of nuclear power plants. Environmental restoration.

01426322 Sdnnsatindinnies , : 3(2-3-6)
(Nuclear Electronics)
Sniidesdeunnney : 01426212
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Introduction to etectronics. Radiation detectors and retated electronic circuits. Analog
circuits. Analog to digital converters. Timing circuits. Digital circuits. And data processing.
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01426412 NMSATINMALANSTINS3E 11 3(2-3-6)
{Radiation Detection and Measurement II)
FidoaSeuIfoy © 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 AsInUSuNuSaELee Tl nw 3(3-0-6)
(Radiation Biodosimetry)
Sefidendouantiou : 01424111
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Biological methods for used to measure or estimate the dose of ionizing radiation.
Blood count. Cytogentic biornarker. Dicentrics. Micronuclei to define the frequency of chromosomal

alterations and gamma H2AX.

01426422 anuvasaduveaniowfnsailundesuasurugnidu 3(3-0-6)
(Nuclear Reactor Safety and Emergency plan)
Jfifesfeumnon : 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 pla'n for nuclear reactor and

case studies.
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(Radioisotope Tracer Techniques and Application)
funiifealiuuinnieu : 01421212

Wu*ﬁ'mLLauﬂ'l‘JUqulﬂWUE)\‘l‘U‘S'lﬂ{]ﬂ"limm’NU']LﬂaEJ‘i‘UE]\‘lWHJE)G]'N ‘]‘luis‘uwmmlﬂaﬂ
wdosuasliafios sssumniaznisiiandsnuninfusiunamsd marsavuazindediuedes msﬂ'iu&mm
WNLﬂiJﬂ"JEJ'Jﬁﬂ’]‘iGI’miaEJﬂ’ZlEJa"I‘i‘Na ﬂ'isU'J‘umimamLﬂaﬂﬂugULLUUIWSUWNLﬂu ﬂ'ﬁﬂiuqnmmawmmu
TwAdes uasmsieTsidieiinnstineded

Fundamentals and applications of nuclear’ phenomena among the fopics in
systemat:cs 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  ATEUUNNNTE 3(3-0-6)
(Radiation Processing) -
Sniideaiiuuandey : 01426213

a1s¥aUsunaded navnedednalessudofinait nyzuILnITVIeSIFveanediund
o v o ) o a . v
ATEUNUNISTBAUATDIRNESIBRNLL uasATBssaBinnTauaZASUSSENS

Radiation dosimetry. Ionizing‘ radiation effects on matters. Radiation processing of

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

01426433 wanguninegilelylny - 3(3-0-6)
(Principle of Isotope Hydrology)
Suideaierannou : 01403111 e 01403115

2vesthwestan wqwgmqmmaas*uaa"LaIsuImULanmuada‘lsﬂwﬂsaa dnunuskazNITANYH?
fiefusiunn il Vinawavdndiuvaslelyinuiafieslussuivay Usunauiwdstilaenseuiunisly
sssuend  Uiinadusssuvdvedlelelndiades eandeu lelastau  andusu LLauiJﬁmm‘Luﬁ's'summaa
Lalelnusad mmmwuaqﬂiﬂmsuauﬂ'tum msuszgnadleleinluaugnnine

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. Arid natural abundance of the radioactive isotopes includes chemistry of carbonic acid in

water. Application of isotopes in hydrology.

= dynliuly
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01426434 A INSWRWRIUNARYS - : ~ 3(3-0-6)

(Nuclear Fuel Cycle)
SyiidesSeumnaou : 01403111 %30 01403115

amsaedipdnsifomdsinndos meinisasgadoy nrsvilivignimued ms -
o a o & a a ¢ & o a
Wasuanmmaaiitasnsiaduaussous myUsznaugaiiaindadnaded msnaigifaids amnnsndn
o d’l’ = LA ar . v oar . v ada al Y 5 = o =l
& msulsanondsliudy msdamsmnfuthiniedniAnanipdnademadinaies

Overview of nuclear fuel cycle. Uranium mining. Refining. Chemical. Conversion and
enrichment. Fuel fabrication. Fuel burn-up from power geherationd. Fuel reprocessing. Management

of radioactive wastes from the nuclear fuel cycle.

01426435 wialulaglsslwihdedes ' 3(3-0-6)
(Nuclear Power Plant Technologies)
SyfiReaSuuanAey | 01403111 wio 01403115

Tsdlwihiuaded Uinsaitaafesuasnsniugu msmemauiou guvwaenans uay
wasanivaslnaiielsdlwihiuedes uazauvaenfvvalselihilauades msduunuszuavlsalui
findes waluladvadlseliduedosludegiu nanssnumeduandenvestselwihiluades ey
aunieulsalwdiriadeslulszvalne vansenuidswgdenn wazniseauiulseliihdnafeives

U FIATL Y

Nuctear 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 msdvdusaseelneisvadueies - 3(3-0-6)
(Nuclear Forensic) '
SefidasGoumnnoy - 01426213

. wanmsvesnsiuAusessesmeinemaniiuniiod Wnduasiniivesmstudusessosna
Inermaniinadss nmsasunalasldsnledalaas 35msTanevdmsunisiumisassosinansans

w ] =l

TFupdes Taginadushvme nsiifnw

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 LTRURWIENININEIAIARTUILARES : 1-3

(Selected Topics in Nuclear Sciences)

o : = r’a o . Y] = o oow ood = ]

FasangyninemansihiadadlussduiSynned Wdasawldaunladiusaznn
M3IAN® ' '

Selected topics in nuclear science at the bachelor’s degree level. Topics are subject

to change in each semester.

01426497 & ' 1
(Seminar)

a a wow do a o o YT =
f'l"ﬁﬂ'll,ﬂu@LLaSﬂﬂﬂ'5']El‘lﬂ'J’Uﬂ'ﬂu']ﬁU‘LﬂY]qﬁﬁwaqﬂﬂaﬁ'guﬁhﬂaU'ﬁ"iﬁﬂUﬂiﬁuﬁUv'}WS

Presentation and discussion on current interesting topics in nuclear science at the

bachelor’s degree level.

01426498 Ugymiua 1-3
{Special Problems)

msfnwAuaimMeinemansiaieseiulSyanesuaziSouSsalsmlunenu

Study and research in nuclear sciences at the bachelor’s degree level and compile

into a written report.

01426499 - lassnumdinendansunaays 3

(Project in Nuclear Science)

Tasanspuadmaivemansinaded nsiaundaldualasen1sise nisviiide nnseu
FIEULasMRNEAUNaNLITY

Research project in nuclear science. Proposal developmeént. Research investigation.

Writing of report and. Presentation of research results.

. 3.1.5.2 Muduiidusiaiviuenvdngns ,
01403113 \ndiugi | 3(3-0-6)
(Basic Chemistry 1)
gnonuazlasaine szuuiisesdn smusnsivumin Wussiadl Usunaduwud ufia
TDINAT VO ATazaItLaTADAADEN |

Atoms and their structures. Periodic system. Representative elements. Chemical
bonds. Stoichiometry. Gases. Liguids. Solids. Solutions and colloids.
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01403115 AU | ' 3(3-0-6)

(Basic Chemistry iI) :

JuiugIe £ 01403113

gavnadEns tauwaransiall aunawail nsnuaviva aunaveslessy wnillwin snguusy
Ftu inilneaifiudu inliluedes wilduvsdnugu

Themodynamics. Chemical kinetics. Chemical équilibria. Acids and bases. lonic
equilibria. Electrochemistry. Transition elements. Coordination.chemistry. Nuclear chemistry. Basic

organic chemistry.

01403118 UftRmmiediiug | ' 1(0-3-2)
(Basic Chemistry Laboratory)
Fw gy : 01403113 vsewSouiu

UfuRnmeassdmiuiadfugu

Experimental laboratory for basic chemistry.

01403231 Usuiafilasigvimanil ' : 2(2-0-4)
{Chemical Quantitative Analysis) .
A MugIU - 01403111 %39 01403115

ndnmsuaznszuiunistunisiasgviniaed adimansluszdsuisinsei ngufly
USinadtaswst nslwsestlagimiin mylieseilagnisinmgs mslmmsansa-lua msvmsalagnisiie
agneu nMsmmsalsemainasifedou nslivsmiaend wanmsiugnasaninsilammiuuuganay

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 UfiRnsuSunaiianzinaad 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Jorfugu : 01403112 vl 01403118 gz
01403231 wiowiouiu vIa 01403233 vaaniaunu

watlauazufifinsvaasdinmeiviinamand

Technigues and experimental works in chemical quantitative analysis.
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WAARAZ | S | 3(3-0-6)
(Calculus I)

aao 1 = r L N I = & -
flinuazarusiailios syiusvesiaitutaznsuseend Adseyusuasnsuseens

UsWusuasmsuszana

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

Integration and applications.

01417112

equations.

01420111

01420112

upagaa Il . 3(3-0-6)
(Caleulus 1) '
NugI: 01417111

¢

isradisanuiifayustos Uiiusuaiedu aunsieynusyagiu

Space geometry. Partial derivatives. Multiple integrals. Elementary differential

Fanavialy | 3(3-0-6)
(General Physics 1) :

¢ = =l o
naransnsindouuvasueiinedu nameanivadlua aumnarans

Mechanics. Harmonic motion. Waves. Fluid mechanics. Thermodynamics.

WEndvalu I 3(3-0-6)
(General Physics Il ) ‘
Wugu : 01420111

«

] d‘ ] o © ogo 1 J -
Triusdmdn rdunuimaniui virumand #dndualnidilasiy wasdedusiand

Electromagnetism. Electromagnetic waves. Optics. Introduction to modern physics

and nuclear physics.

01420113

UfuAnswand | : : 1(0-3-2)
(Laboratory in Physics I)
Augnu : 01420111 wiawouru wie 01420117 viiewdeuru

1

UijuRnsdmivinn Rdndiald | wiaWdndugnu |

Laboratory for General Physics | or Basic Physics |.
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01420114 UHTRMENE I : 1(0-3-2)
{Laboratory in Physics 1I)
#Hugu : 01420113 uaz 01420112 wIanTouiu wsa 01420118 wieniauy

oy

Uuinsdmsuin Randvaly 1 vieWEndfugu I

Laboratory for General Physics Il or Basic Physics .

01421212 Avenenamsduedod : o 3(3-0-6)
(Nuclear Science)
WuUgu @ 01420112 vie 01420118,

fndeavaternen dilead Autunnmisd ngnisaanemusssmiuiuaisduazeynsy

[

veesutunsedlusssud sunsisuwasisdiuaans Ujfsendnedesuasufinsalilnaies

Atomic nuclei. Nuclides. Radioactivi'ty. Law of radicactive decay and the natural

radioactive series. Interaction of radiation with matters. Nuclear reactions and nuclear reactors.

01421316 winllansengnmme$ed 3(1-6-6)
(Radiation Imaging Technigues)
naufnssenwiieid vliauasauifivasFidlunisaenin Wauuavnszuaumsanaildy
weudufinanuazn1sUsegnalugnavnssuuazinues  wdnmatireslmsilonsnd  msussivana@aay
msUsEgnMedineuazmaneas dnnsdnyiuendniud

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.

o wad
01421321 ringrieilowu 3(2-3-6)
(Introduction to Radiobiology)
WU : 01424111
maganduiiduaziaiised mausnfvenilaessd Tuaiifduazsunsisureoyyadasy navesied
Ao LAaMesEAUad MInavavewiofduasmsdauls Trinenfd@lunisussunannendin navesad
RassUvRitIenanvesdnilfsgnameunuaznavesdiofiy
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 VerEns TR S sy 3(3-0-6)
' {Introduction to Nuclear Medicine)
#ugI : 01424111 -

NENURWAMERNTUNAGYS A uUaoaien1essdlusunemansinndss mainuSinaused
o LT T [} B o =) LY 4 al o £ o . ar il =l
vinnshanslelelnufedidngsnme ndedemamanidandes indineiSiduannduinetsed 1
mansinadesadin
Principtes of nuclear medicine. Radiation safety in nuclear medicine. Dosimetry of
internally administered radionuclides. Nuclear medicine instruments. Radiochemicals and

radiopharmaceuticals. Clinical nuclear medicine.

01421331 AU wsESwIRdoN _ 3(3-0-6)
(Environmental Radioactivity)
WUz : 01424111
T YY) F) o - o o s
waasvaInuiunnwmsedludsnden annansirdeudiemanigntniasdaninann
usseImA wufu uasuvaal Wgldems  shfsaunaznisquadewindey unilsunngiBmgma
<5 « al - '\ o v
Tndes armdsmaznisusadiunansenureduanday
Sources of environmental radioactivity. Physical and biclogical transport pathway
in atmosphere. Terrestrial and aquatic through food chain. Environmental monitoring and
surveillance. Lesson from nuclear accidents. Risk and environmental impact assessment.

01421411 T wimeIElnedes _ 3(3-0-6)
(Nuclear Method of Analysis)
Wwugn : 01403111
@ ol oy o ¢ aca ¢ o .4 P a o«
wanaliledeiuasiBinsgd  nslinesilaesesdensiluedeiuavaisuszyndly
nguIUNIsaA Leansiiundes gramnssy wesdanden

Principles of nuclear chemistry and analytical methods. Nuclear instrumental analysis.

Applications in chernical processes. Nuclear medicine. Industries and environment

01421412 MsIATIeilneNsiSaaasTdiond ' " 3(2-3-6)
(X-ray Fluorescence Analysis)

&

nsnszduesnan madewuaidiond Auduliadidusugl weondefiond Selnfegd
wiinddlend wavauning mslinszidmanimuasySinu

Atom -excitation. X-ray fluoreséence. Sources of primary radiation. X-ray tube.
Secondary radiation. X-ray detectors. Matrix effects. Qualitative and quantitative analysis.



01421422 $aduazlelalnulumanns | : 3(3-0-6)
(Radiation and Isotopes in Agriculture)
Wug : 01416311 ‘
mUszgnaseduaglolalndmemsinensiazininet msldfadlunisaveneimisuas
HEARBNSNYNT NeigInen msuiulpRugiy msrdadniuazaunwdnd navssgndlelelnulunside
NANTINYAT '
Applications of radiation and isotopes in agricutture 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  wénatil | 3(3-0-6)
(Principles of Statistics)
wnAUAifuadReans Arinsiumdias nisiasnats amsianisaseang A
sy duvaguuaraswanuasanuandy msuanuasmduiy mswanuaethes nsuenwaalnd ans
wINURIAWRBEN Msayudsadadmiulszunsifisauasaosszuing mslnseidayadiiundssian
mylenginnumlsusuluumaiisn msdieseinisoncsadaduetnaiie

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 udndainen 3(3-0-6)
(Principles of Biology)
Fluanavesdaldin 1ead uaziuunusddy Wugmans LardTaiuNgg AIUVEINVAIETDY
= y ol cloy 123 L c‘ qt & o =, = =
yinFudlidnlassaiauasminvesdainasie dorineuazngingy
Biomolecules of organisms. Cell and metabolism. Genetics and evolution. Species
diversity. Structure and function of animals and plants. Ecology and behavior.

01424112 FringrmauHRnis . 1(0-3-2)
_(Laboratory for Biology)
Mg : 01424111 viaiFounsouiiu

a o ¢ oW ¢ ¢ 3 -y 3 o <
Ufjuinanisldndesganssmi waduasdiudsvnaurousas leruaduaznsiadou
£ ar N = 4’ A at a ar 1 v
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1Sy vedsiitin AnvanavatuueIdliTinuasiivining
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Laboratory for microscope. Cell and comments. Cell membrane and transport.
Enzyme and bioenergetics. Plant tissue and animal tissue. Cetl cycle and cell division. Reproduction

and biodevelopment. Species diversity and ecology.

01449390 ASWTeNAIUNSaLaniIFAnY - 1(1-0-2)
(Cooperative Education Preparation)

1

PENMTS WHIAA UaznsELIUNsSTesaniafnuyy seiloudatidunientes ﬂ')’]ﬂJEﬁUﬁWULLﬁ%
= P =l l}n‘l’ = ase o L2 @ L7 =]
wailalunivainseiuenn auiiuglunsufifenu medeasuasinpeduius midauneinnm
ssuumsuImIguawluanuUssnaunns allanmsihiaus Mmadisuseay

Principles. Cohcepts and processes of cooperative education. Related rules and
regulation. Basic knowledge and techniques in job application. Basic knowledge and techniques in
worklng Communication and human relations. Personality development. Quality management system

in workplace. Presentation techniques. Report writing.

01449490 avfiafnwn 6
(Cooperative Education)

e s ol ar ﬂll C: 2l s o
msﬂgummﬂuanwmswunmummn A1ulATINSALASULBUYLNY AaBnIUNITIAYIn

SIEITURAENITUNEAUD

On the job training as temporary employee according to the assigned project

including report writing and presentation.
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foaniy, 9 wa. Aduiansdnu . wangns
1 | waResidnd wauyades WY 01426211 | 01426211
HYemEns1915e 1. Comparative measurement of 01426435 | 01426215
B.S. (R@nduasadinazms) metal contents in raw and 01426314 | 01426314
University of Virginia, USA; 2551 cooked rice samples prepared in ' 01426435
different rice cookers using SR- 01426499

Ph.D. (#and)
University of Virginia, USA, 2556

XRF and health risk assessment,
2561. '

2. Determination using gamma
spectroscopy of natural
radionuclide activity
concentrations and annual
committed effective doses in
selected thai medicinal plants,
2561.

3. Flexible, lead-free, gamma-
shielding materials based on

' natural rubber/metal oxide
composites, 2561.

4. Properties of lead-free gamma-

" ray shielding materials from
metal oxide/EPDM rubber
composites, 2561. )

5. Quantification of aluminum and
heavy metal contents in cooked
rice samples from Thailand
markets using inductively
coupled plasma mass
spectrometry (ICP-MS) and

‘ poténtia[ health risk assessment,
2561.

6. Soil-to-plant transfer factors of
natural radionuclides (**Ra and
YK} in selected Thai medicinal
plants, 2561,
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10.

iL

12.

13.

114,

15,

16.

Uniformity and signal sharing in
XY readouts of the 10 cm x 10
cm gas electron multiplier (GEM)
detector, 2561.

A calculation of relative
efficiencies of a GEM-based
neutron detector using different
solid neutron conveﬁ:ers, 2560.
Comparative study of a GEM-
based fast neutron detector using
*He/CO2 and *He/CO»/Cabio gas
mixtures, 2560,

Comparisons of GEM-based
neutron detectors with *°B/natB-
coated cathode and Ar/Cos
(He/Coy) gas flow, 2560,
Development of paraffin and
paraffin/bitumen composites with
additions of B2Os for thermal
neutron shielding applications,
2560.

Potential use of NR and wood/NR
composites as thermal neutron
shielding materials, 2560.

"The current status of the Gas

Electron Multiplier (GEM) research
at Kasetsart University, Thailand,
2560, '

Effects of high gas flow rates on
the standard 10 cr x 10 cm GEM
prototype, 2559.

Large size GEM for Super Bigbite
Spectrometer (SBS) polarimeter
for Hall A 12 GeV program at
JLab, 2558.

Precision determination of '
electron scattering angle by
differential nuclear recoil énergy
method, 2558.
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17.

18.

Q2 measurement and challenges
in PREX, 2558.

Recent developments in GEM-
based neutron‘ detectors, 2558.

wsamaming yaddou

2115t

M. (NUATAEARS)

e deinuaseand, 2562
MU, (NEATAIARS)
INTINBTERNUASTAEAS, 2546
Ph.D. (Agriculture Science)
University of Tsukuba, Japan, 2557

RSELT

1.

PEG-induced water stress.
affected physiclogical responses
in chili pepper, 2560

Plant Development and Nutrient
Content in Thai Vetiver Grass
under Flooded Condition, 2560
Effects of Gamma inadiation on
in vitro Culture of vetiver, 2558

01426496
01426497
01426498
01426499
01449490

01426496
01426497
01426498
01426499
01449490

UNEMYEA WIWT

819758

M.y, Greranansialy)
UMTIMENAYINYASAERS, 2551
wma. (Tredosinalulad)
THBINSNUWTINEEE, 2554
D.H.5¢. (Radiological Life Sciences)
Hirasaki University, Japan, 2559

433

1.

Development of Radon and
Thoron Exposure systems at
Hirosaki University, 2561.
nvestigation of Absorbed Dose
Rate in Air by a Car-borne Survey
in Namie Town, Fukushima
Prefecture, 2559.

A pilot study for dose evaluation
in high-level natural radiation
areas of Yangjiang, China, 2558.
A proposal to evaluate
radioactivity of cement
containing coal fly ash from
China national standard: “Limits
of radionuclides in building
materials”, 2558,

Baseline data of naturally
occurring radionuclides in some
native vegetables and fruits in
Southern Thailand, 2558.
Characteristics of indoor radon
and its progeny in a Japanese
dwelling while using air
appliances, 2558,

Comparative dosimetry far radon

01426221
01426314
01426496
01426497
01426499

01426221
01426497
(01426499

* S uinveuningns
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and thoron in high background
radiation areas in China, 2558,
8 Improving the quality of the
“ventilation chamber” technigue
for surveying the radon
exhalation rate continuously,
. 2558.
4 | uwqws auysaifnddr dde
219756 : Conceptual Study of Possibility
m.u. (Rand) for Droplets to Achieve
UMINeStuing, 2551 Superheated in Edge Tokamak
M.Sc. (Physics) Plasmas, 2560.
Imperial College London, UK, 2553
Ph.D. {Physics)
Imperial College London, UK, 2558 :
5 weugdian {Huitng MUY 01426212 | 01426312
ATIEAans19158 Identification of the unknown 01426312 | 01426497
m.u. Guenaansviily) spot on the imaging plate in SEM- | 01426314 | 01426499
UINGBULNERIAEARS, 2526 based X-rays micro-radiography 01426411 01449390
.. [fundgiinalulad) using the Monte Carlo N-Particle - 01449490
IaNsalminends, 2531 Transport Code, 2558.
6 | wwunsal das WA 01426213
919178 1. Bis(Het)Aryl-1,2,3-Triazole | 01426312
M. ("‘mmmam'ﬁ"')w) Quinuclidines as alpha-7 Nicotinic - | 01426422
uwﬁwa‘ié’amwsmam', 2549 Acetylcholine Receptor Ligands: | 01426433
mau. (Sduszgnuazlolalnl) Synthesis, Structure Affinity 01426436
UM INedeinuASAERS, 2552 Relationships, Agonism activity,
Ph.D. (Life and Health Science) [18F]-Radiclabeling and PET
University of Tours, France, 2561 Study in Rats, 2562,
‘| 2. Radiosynthesis of fluorinated a7
ligands and their evaluation by
biodistribution and mu PET
studies, 2558. ‘
7 | welwyad Goatmumad 3 01426221 | 01426221
21158 1. Late Effects of Low-Dose 01426313 | 01426313
., (waluladfanm) Radiation on the Bone Marrow, 01426421 | 01426421
Uty sw, 2541 Lung, and Testis Collected from 01426496 | 01426496
M. Gnenaanstinim the Same Exposed BALB/c) Mice | 01426497 | 01426497
A Inenduysw, 2564 Dose-Response, 2561. 01426498 | 01426498

* g uiinteundngms
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M0, Gnerrransganisuwnd)
ugIeaedealvi, 2549

Radioprotective effects of
flavonoid against “/.- irradiation in
human lymphocyte cell, 2561.
Radical scavenging, antioxidant
and melanogenesis stimulating
activities of diiferent species of
rice (Oryza sativa L.) extracts for
hair treatment formulation, 2559,
Late-accurring chromosome
aberrations and global DNA
methylationin hematopoietic
stem/progenitor cells of CBA/Cal
mice exposed to siticon (285i)
ions”, 2558,

01426499
01449490

01426499
01449490

wisning Iasind*

21158

.U, (3rngsunil)

T IENAENuASAIans, 2542
. fiadoimalulad)
PaanTaiumInendy, 2547
7.9, Genssuiiuaded)
RN INendy, 2554

U39

1.

Conductive nanofilm/melamine
foam hybrid thermoelectric as a
thermal insulator generating
electricity: theoreticat analysis
and development, 2562.
Self-Assembled Three-
Dimensional Bi;Tes Nanowire—
PEDCT-PSS Hybrid Nanofilm
Network for Ubiguitous
Thermoelectrics, 2562.

impact of precursor purity on

optical properties and radiation

detection of Csl.Tl scintillators,
2559. '
Performances of Grown Csl:TL
Scintillators for Gamma-ray
Spectroscopy, 2559. -

01426211
01426212
01426312
01426314
01426411
01426412
01426422
01426434
01426435
01426456
01449490

01426212
01426315
(1426322
01426412
01426434
01426499
01449390
(1449490

wegdug Fuosw
R8rans19158

MU, (LAdl)

WTIMEnALIN YRR, 2546
Ph.D. (Organic Chemistry)
University of Florida, USA, 2551

U3

3.

A new synthetic route to 5-tert-
butoxycarbonyl 5-methyl-1-
pyrroline N-oxide, 2559.

Study of the reaction conditions
mediated synthesis of 4-
thiazolidinone derivatives by one-

* 0sEguAnvaUSngns




44

Rl 30 - uwana A58UdDY
q Funanadunnig HACIUNTIETINTg
Aol @) Uaqiu Uiudse
Foamvy, T w.e AdnFamsdnm wangms
pot three-component reaction,
2559,
5. Electrochromic and liquid
crystalline polycarbonatés based
on telechelic oligothiophenes,
2558.
10 | wielvden gavseiaig AUULARTIUGEY ‘ 01426213 | 01426311
faemansnnse nstausinafedseiBmema 01426311 | 01426321
. (i) #inw, 2561 01426321 | 01426431
wiendpasuasundilsm Ussay | euidde 01426431 | 01426498
ims, 2529 1. Micro-PIXE study of metal loss 01426498 | 01426499
.. @wndedmalulad) from dental amalgam, 2560.
PBINTALMINEIdD, 2534 2. The establishment of dose-
Ph.D. (Environmental response curves for dicentrics
Toxicology, Technology and - and premature chromosome
Management) condensation (PCC) for
Asfan Institute of Technology, 2549 radiotogical emergency
preparedness in Thailand, 2559.
3. Assessment of radionuclides and
heavy metals in marine
sediments along the Upper Guif
of Thailand, 2558.
4. EPR study of free radicals in
cotton fiber for its potential use -
as a fortuitous dosimeter in
radiological accident, 2558,
11 | wgauu Mnaananed* 17

AYIBAEns1Nse

ne.u. (md-fdnd)
wingderiuaiunsilsa, 2530
mau. (Rand)
TWIRINTRINMIINEIED, 2535
Us.a. (AdinAans)

v Inedeuiing, 2552

Order-disorder transitions in time-
discrete mean field systems with
rﬁémory: a novel approach via
nonlinear autoregressivel model,
2558,

12

wegs ddnd

919158

ne.y. Gind-adl)
WIviEapATUASLN I IS
Ing R, 2536

Uiy
1. asduasisvpymanasuiiumms

ar

o o a oa
iansIvdinseiuasaeit, 2561,

01426213 01426311
01426311 01426312
01426312 01426432
01426432 01426436
01426436 01426496

* o1vsdiiuiintoundngns



45

GREA e - uwana AR
i AAUIMNIUINTG HANUNNIUINTT
Aadl (@1913w) tagtu Uiuuse
'ﬁaﬂmﬁ'u, T wa. AdnSansfinw wangns
Jinudin @urdesinalulad) - Investigation of mercury 01426496 | 01426498
PRIBINTUUNTINESE, 2538 pathways from dental amalgam 01426497 1426499
wma. {erdesinalulad) by micro-PIXE, 2561. 01426498
’\]wﬂaanﬁfﬁuwﬁﬂmé’a, 2542 ‘[_Jense lonization and Subsequent 01426499
Ph.D. {Radiation Sciences and . Non-Homogeneous Radical- 01449490
Biormedical Imaging) _ Mediated Chemistry of
University of Sherbrook, Canada, Femtosecond Laser-Induced Low
2555 - Density Plasma in Aqueots
Solutions; Synthesis of Colloidal
Gold, 2560.
Micro-PIXE study of metal loss
from dental amalgam, 2560.
3.2.3 2191507
GR fio - wwana
i AU TN NAUNTUIATT AszeusEoulunts
AN (A1 397) USudsdngms
Foan1iu, U wa. Adusantsdnu '
1 Weis AaonaEay U 01426433
2158 1. Response of Flood Peak to the Spatial
M.y, (Peinaans) Distribution of Rainfall in the Yom River
praansaimineds, 2551 Basin, Thailand, 2561.
.. Qanand) . Variation of Characteristics of Consecutive
PNAINTOINUTINGEE, 2556 Rainfall Days over Northern Thailand, -
D.Eng. (Energy and Environment 2561. ‘
Science) . Variation of Critical Rainfall Duration upon
Nagaoka University of Technology, Its Magnitude in Middle and Lower Yom
Japan, 2560 Basin, Thailand, 2560
. Statistical Analysis of Rainfall Variations in
the Bangkok Urban Area, Thailand, 2558
2 WSSl AnAg NI ' 01426433
F0MIANT1A5Y 1. melnseiUinasnesrUsEneuTevasyn
m.u. Gueeandiiil) Vi3 Hyriopsis (Hyriopsis) bialatus
PraNsalumIingdy, 2514 Simpson, 1900 Tnawmaliadnswinsisen
.. (Bnedasnalulad) Fadiond, 2551.
POaINTalmIvende, 2518 . The effects on in vitro digestibility from
M.S. (Chemistry} different developmental stages of
silkworm larvae, Bornbyx mori




46

L or d
deiu e - wwana _
7 FIUULINIATINIT NESTUMISTUINTT msznuasulunms
AAl (i) _ _ Yudsamdngms

Lo W o o
Fodan10u, U w.a. fidusanmsdnmm

South Dakota School of Mines and (Lepidoptera: Bombycidae) and position

Technology, USA, 2522 i of mulberry teaves, Morus alba (Rosales:
Moraceae), 2560.

3. Screéning a Small Library of Xanthones for
Antitumor Activity and Identification of a
Hit Compound which Induces Apoptosis,
2559,

4. Determination of gross alpha and beta
activities in seawater and plankton from
the Upper Gulf of Thailand, 2556.

4. aidUsznauiisniuUsEaUMstinAsuY (MU wie auiadine)
4.1  wmsguransiieuiveslszaumsainamunm
fmanfefinuiadumsifuineelumsufofon Wilussaunsaflunisviamilugo
Usgnaums TasthennuinianquiialdiFousniluusuldidesramanyan Annsvirusiusugdu Anenud
sulioudny aseieniat uazidlatwusisuvatewng
42  9aa7a0
AUUNUNIIANEN
4.3  MIWIABLAITIEDY

=i, = P < o
UMsanwIn 4 AnAnIsneng 1

5. dafmusiisatunisinlaseeunieenide

Tandewirlaseu FudumiafesunidnlubdediAsidesiuinanmanstiuaies Feoglusreio
01426499 Tassmumsinnaaniiuaies lnsflenasdivinulassnududaua Handosrunirdesadi
endesimisansivims desidnmselind Iﬂa'l'umf?ﬂﬂrgl.wamm’l‘uﬂi"navmsmqLqumswmaaq WA997N
nsvieasa§ady douduusisau ifmmumua‘tuwﬂsuwmmﬂ wuvfiEnuIsaimun

51 feduielaeda '

| Tandenirdeimusaiblundguinemaniiungef Tneuinnivenasdivinulassny il

WilAnduairdoya 1nwnunisvanes wassiilumsfimnnuuaunismasesiined dwadldniieseuey
Wounea swknhiausluiivses

52  wwesypunanmaieui

1) fiasrmrmganeive



47

2) ensountdgmingisnasie
3) annsaldimaluladansaumelunsdusudoya
4) gnnsadiauenauisele
53  %2417an
AIULNUATTANY
54  uruntenn
U 3 wheda

5.5 NISRTEUAIS

[

5.5.1 dimsusziiuauusidnneuiunside Welivsudiuguvediidn windiiuy anuli
P Yol v ¥ a o oo va v o \ -0 )
{Weawa 'lwumsuawma‘[mﬂuﬂmqummwa'luumwgmaqwamamimmima

5.5.2 fimswdguarunwieuidaluduinvenisiidely madeusisny suuuureiniséieda

I’

aya saessmuTsailunIhnsis | _
5.5.3 fsvuuansaune gndeyamadvimsvesdhinveaysiifnamnsoduduteyaidosnisle
yialan '
56 nszuunITUsTISiuNG
5.6.1 finsUsziiunaneansdiuiavilassanu Tnsenansdiiuinulnsssuazgua woinssy

naiaresi@alunmey dnsfianumsiinuredidn nmsveise nMilATeitoyn uasawsn

Wouwanuibuguiauld

5.6.2 Yszdiuainmsthiauonanulaz MImswaiannnansnssunsguasede Jsasdsadiu

Y & PUE et
miL‘ll’ﬂi]“U‘ux‘]’luﬂuamIﬁﬂﬂEW’l



wuaad 4 nan1siieus nagnsnisaauuazsnsUsERUNG

1. AMTiRIuIRMaNYusRIAYYasilEn

AMANBUSALAY nagnsn1TEeuLAzNT YTzl

ar a a4 & r
1) AT UILASRAFAATOINAN Y ﬂ_ﬁﬂﬂﬁ_ﬂm
o o ¥ W o . o & wa . o4 a a o ¢« A o
WILAREITLLAEIIE NVI'E]\‘IUQUWF]'ﬁl.l.ﬁ&’-lﬂ'i'e]ﬁil@?]']ﬂ‘lﬂlﬂﬂﬁﬁ lW‘ﬂﬂ‘lJUﬁ‘lJ‘U

o

a @ = a € -

m3seuilunsimunasodlenalinaiiviuayied
m3ysediy |

TAnan1ns e lAS U EN A TUNSARIUILAE

d o -~ o ¢ w o
DDALUVULATZIUBVNNUILADUTUAZ NG

2) ENNTNRBNLUUTIUTAILANAINY | DRENSNISERY
 Uaeadevefluefesuaried |- fevuuiaegilennudasadisvesnain Anfn

v oo o w PN
waSeuiifieniunismuauauuaeaienniiuades
waysad

= 2
- Finennsanaieus NUITEELIDINHNNBURSIZUY

st

- ' Anulasansinades oy

15UsHdl
o v a o = oam M o d Y o
- "U’}U'JUUCIJ‘VIWV]HWM'1SQUQUWWUWVILUHLQWWUWVIF’]’NZJ

ar

Uaaadenasad

2. mMIRanRansiseusuusasiu
2.1 AUANSIIN T3USTIY
2.1.1 HaMsTBUSAIANSITY A385TIN
1) ﬁﬂ'numm'm’[.unﬁrﬁ’mnﬁﬁmmiﬂaﬁ'lﬁqﬁammﬁﬁﬂwwﬁﬁu
2) éhilndl andled T uastimudednd Trmnuiuinveusediey tmswagsulou
2.1.2 nagndnsaauldWannmaeufiunusise Tesssu
D aauﬁ'mﬂzﬁﬁ‘m s uarassenussaivsinideluseinido
2) ﬁatg’%u‘lﬁﬂ’iﬁa‘lu'ﬁzul,‘%‘au 1y nsnsesiaiaan MsuRaveuse iUy
3) nnsuaeseanduiunuvediiituesaou '
2.1.3 nagndnisussdiunansisouiitunnsssy 95Ty
1) dunangRnssuveisun Msuamoen

2)  Jufnanisiddeu asnsdwnuilasuneunng



49

n\Luu kg 2 ] = d a e
3)  ASREIUNANUNLATUNDUNNE GI'ENL‘LJ‘UI'U51'11-!38LUUULLﬁSNﬂ"A’IﬂJ”ﬂBﬂﬁlEI‘FI@G]‘L!LEN

2.2 el
2.2.1 wamsiSeuienuaug
1) um’:mu,a~mmrzn'la1mmnwanmmamqwﬁ ddylullomanufiviveneans

gy

2.2.2 naguimsaeuiilitannnsideuduaaug
1) nsvsssnelutuSsusasnsdneny
2)  mshurt uasnsvihmeau
3) nsefunungu nefadiSeuluaudnat
4)  msaulpgnsaBalasnsEnUiuR
5) m‘sqmuuanamuﬁ

2.2.3 nagnsnisussdiunamsiFeuifiuanui

1) mswedeudes NsaERUNaNNIA waz/MoUmanA
2)  seunsinwidunii fiveunneg
3)  nsdiaus nsaAusie waznsiidausalududeu

4 FEUATANYIRINU

23 drusingzmsUggn

2.3.1 mansspuiiuinsemalyan

1) awminmmmsmnLmawauawmﬂwmalﬂﬂmﬂsﬂm untteyneeeaIWasse
QNABILAAYINZEY '

2} awnseAreseiegnimsnatasiliusyuy

2.3.2 naqﬂém'saauﬁ‘l{’ﬂumsﬁwmnﬁﬁﬂuiﬁ’ﬂuﬁnwma{]mmﬂ
1) aeulneldnsdifng uasnaeniienifietos
2) nawmmm’lwaumq Y51897 u,auamJ's'w
3) ﬂ’ﬁUiiU']ﬂWLﬁb‘IﬂﬂNWiﬁﬂm‘iw

1233 nagnsnsussifiunanisGyufduvinuswislynn
1) AsdeUnaenA war/Miaranema
2)  maeilsuauing ey uaen1seivIe
3)  nsapuvsznasnud uavraussiiuanliassAne wnanstinados



50

2.4  winwsanudunussewityeanauazanuiuiiateu
2.4.1 wan’rﬁﬂuﬁé"}uﬁnwmquﬁuﬁuészwdqaﬁ"zqﬂﬂaLLaa,'mw%'UﬁﬂwaU
= o oo ot = 1 1 N & s ar (.7} dl elj 2 a
1) fujduiuslufenssunguegvaineessa anunsauSusithiugaurislugiugussgi
waggnuluntsyiuiuiy -
ot o s e ar ' oA
2) feusuiinveu yufuinsWauiauetatnselio
2.4.2 naqms‘miaauﬁ‘hﬂumsﬁmmnqsﬁﬂufﬁmﬁnwﬁmﬁué’nﬁuéizwdwqﬂﬂaLLasm'lsJ
SURAYBY
of o 1 r_-] [ o 173 ar [T al ql
1) difenssungu dieRnnsiludiuagdniy Tumsiuils mseeniu wasnsusunieu
ATURMTTY
. -l ° s . a o v oW
2)  anmsiEusLars AUSIENaIIUNITINMSAANEY RazALAI
' = = o ar ‘ar u. ¢ ] Y
2.4.3 nagwimsUszifiunamsiSeuiauinueanudunudsewisyanauazanuiuiinvey
1) Ysziluannanuildsuneunng
2)  Usmdhuainwginssu waznisuaneanvastdnlufianssy

25  fhudinwensTesizsiBeiuay nsdsms waznnslévalulaansaume ‘

2.5.1 wamsiFeuifninemsinsiiBeines mdess wazmsldinaluladansaumea

D awnsoldaruinuedsmanduavadd wieasaunealunisfnuduat wasudly
Uy

2 ennsavszandlfinaluladansauna viedeansldothamnzauiuypaaiiuansefy

2.5.2 nagnimsdauillumaimuimaieudiwinuensliensiBaiaay nslesns uaz
msltmaluladasaune , |
1) AnudlatgrSelandisuiiufeddanmuimendnmaniuacads
2)  weumngliiandunirdeyariudomalilatasaune
3) nﬁﬁmauamamuw]ﬁﬂ']nﬁﬂgﬂugﬂu.uwmmié’uum warafiume

2.5.3 nagnsmsUsaifiunamsFoudiuinuensieneidsiuay nmsieds uasnsld

wialuladansauwme
1) Usuunalrensaaudadeu ‘
2)  Usmiunnrasuildsunsunng warauauiselunsinayerany

a Y |
3)  Ussiiuanguuuunsldmaluladiansaunaninuizan

3. UHUTILEAINISNSZEANUTURRTEUNNASEIURAM ST INuANgRTgTIEdm (Curriculum

Mapping)



- .

=l o o= ) o v ar a - .
WHUNUERINTINSEAERIMTURRTBVINRIgTUNENSTeudanudngasgneiun (Curriculum Mapping)

® susvitnrauvdn

O anuiulinvouses

aligkis!

1. ANETIY
3653

2. a3

3. vinwen g

4. inweauduwus

TEWTHYARGLAZATIY

{ufingav

5. ¥inwEmsiATewE
faw mMsdeans uazms
Tinaluladasaunea

—
\%]

2 3

01403113

2 3

01403115

01403118

01403231

0]

0|0

01403232

0141711t

01417112

01420111

01420112

01420113

01420114

, 01421315

01421316

01421321

01421323

01421331

{O|0jCc 0|00

01421411

01421412

@|C0|0|OC|@O]|O|O

01421422

O0jO|0|C|O|0 |0

O|O|0O (OO OO0 |O|OC|O|C[O|C[O(O|O|O ]| ™

01422111

01424111

01424112

olojo|e|e|e|e|e|lele|elojoc|o|olololololololo

ioNioNlony X AL AR i‘ AL A AL 2R AN 2K AR B4 BE AL BE 2K BE A

ol{oxions N FE AN L IN BK I NleBloRiolioRioNioNioNicRioNleRIoN IS

ol[oRiony NN MK 2R AN ib ® @ 0lO|0|OOI0|CIO[O[O|0O]~

olioNloRE AN AX IK 2K AK ZK BE JielioRioRioNionicRioNioNoRIoNIoNIE

59




o . o " - '
HRUMHARIMINTZEAMITURAYBUIASF UNaNT TS BUfRnudngasgs1E31n (Curmiculum Mapping)

® Ausulngaundn

O mwuinvauses

9t

1. AT

355N

2. g

3. vinugvniliggn

4. Yinwsaruduwus

SEWTIYARARATATIY

Sufinvau

5. AinvEnTIATIEiE
duay AsEeans uasns
waluladansaumn

2 3

—
[\N]

3

01426211

01426212

0O

01426213

01426215

01426221

01426311

01426312

01426313

01426314

01426315

01426321

01426322

01426412

01426421

01426422

01426431

01426432

01426433

01426434

01426435

(0|08 @ 0 &0 O e el ooe oo e e -

o|ojof{o|oio|lo|lo|lo|ojolojolololololololo]l~
oo 0|0 oo/eo/o/oe/ee/o|oe/eoe| el e el -

OOOOOOOOOOOOQOOOOOOO‘N
O|lOo|C|Oo|O|Oo|ojQjQ|o|olo|lojolo|lo|lo|o|lol 0w

JEJE IR IR IR I IR IR JN N IR IR IR JN IR IR AN AN IR 1

o|ojo|o|o|ojolo

O{0C|O|O|@|OC|OlO[O|O|O|0|OjO|CjO|O|0ololo|~

O|010;0]0|010|0

R IR N IR IR IR IR IR IR AR IR IR IN AN IN 3N BN IR I I

O|Ol0|0| @ OjO(0O]| O
C|lO|0[OC[ O[O OO

o o/oo o|o|jo|/0o/o o oo 00 el e ele
oclo|o|o|oclo|o|lojojo|o|lolo|lolo|lolo|ololo

islNelnolNciNol RolNol sl NolRolNol NolN el NoT N e

[4S




.4 v oo - v o a N
UHUNRAMIMINTZNBAIMURRTRUIRT W aNsGufanmingasgsieden (Curriculum Mapping)

® puiuiinvoundn

O mnuiuiinvouses

Wi 1. AETIH 2.l 3. vinwsmatygn 4. inysAruduius | 5. ihwemsTiesieiide
REEGELY sewinyARalazme | daay msdedns wasms
{uiintau Twaluladasaumne
1 2 1 2 3 4 i 2 3 1 2 1 2 3
01426438 ® O ® L O O ® O O L O ®
01426496 | ® | O e (o (ol o | e ] o0 0 ® | O e
01426497 | @ C|)le® | e OO | e | O O | e o | e ®
01426498 ® .0 [ ] ® o O L O O L L ] ® ®
01426499 ® O] ® ® ® L L ® ® ® | O ® | ] ®
01449390 ® |0 O O O o] O
01449490 @ ® @ ® o ® ® ® e ® ® o @ ®

€S




54

WU 5 wannaslunsUsiuRalan

1. - agsadeuniovdninasilunisliszauaziuu (nsm)
autoviduIminendenwesmans NaensinwsesuSy s unrineaeinvasaans gail
98 14 nr7intazUsuidunansing ' -
14.1 myvssdiunamsfnuvesusarmedmaznseyiffussduazurusineg deilannumne uas

uAnAzLLLR e lUl

FLAUATIUY ATIUNNNE UANAZLIUY
A ffy (excellent) 4.0
B+ _ fn (very good) 3.5
B § (good) 3.0
C+ AoUTNA (fairly good) 25
c wold (fair) _ 2.0
D+ 90U (poor) ‘ 1.5
D %J'a‘umn (very poor) 1.0
F an (fail) 0.0

I galuiauysal (incomplete) -

S wala (satisfactory) -
U laiwela (unsatisfactory) -
P pY (passed) . -
NP liriu (not passed) -
N Salinsszduasiiug -

(grade not reported)

seupzuuy | Wiawensditaniouusdnluiriustiaysal wifinisianaetreduveddvmiy
naenniamsfny wastuimeloveserasdiaeu

sAUATUIY S Way U Wdwmdusedvftdnmadeudoulsanvlidunhein (Audit)

sefuRzuuy P Wdwiusedvilihevemmhedmnmumnudursiuuaisavan msinauill
fimbwin vieredniimaisulowsnnamadeudeudimaty

sefuasuu N Tawiensdifdehildsussaunisussiiunanisfine

14.2 ﬁﬁmﬁawhl.ﬁumsmaLtﬁ‘l‘ﬂﬁzﬁmsuﬁu | uas N Tiaedunisly 30 Jundeiudenzuuy Su

¢ Vot

gavheyaamanisfnuniy mideuiudeddSuanuiiureuanennsddiuinveusiein wasldsueyl



55

1/

=Y oar ow =3 5 54"’]4 ln.-:’." =t o [T | =T L) L
MorUAidaseiadu Wil desldiivduniamsdngunftaiy winliujifanlvioinddedduln
seauAziuY F wio U Tusedvntu

14.3 nsudlvszAunzuuufesfimanaanudndundeuenaisusznauntiiansan lnedesldiy
ANULTEUINE 1RSI Ut UTEIYT AuznssuMIUsEairuzddsinseiviiu uazlasuaifaan
sesesmsuAntlasunsumngiguas i

. = L4 =
14.4 mIiAsLALATLULLRaIdSEY _
n.. Ly c] 'nn L L2 = Aq =
14.4.1 nsAnusivrzuuuadsarauvediidn WAnvnuauasuuuynwinndinameoy
< ar ' o N & o P L4 = EJ
Geudssaviumdisin (credit) Masedniaeuls wassgiunfiasunn
a v < an oy L v a 7 va v
14.4.2 mifawsiuasiundeazauvesiafitheminivien evdnges  Shenmuy TnAaudia
a  da o o Ao v 1 = a o a v e |
Arluuramnseivniusingluwdngasanviivnenidudt Litandusmeiviivieuly vislifau diu
- 1 a a Ao v i o a v o
v ilivsngludngasanuivueniisudh blawnsotinAaudunsuumaiazay
14.4.3 msfauduasiuuadsavayvesiBanlouninnaaiudnwdu uasildn NauoyuSyan
1] ’ e ey Vv v o 1 L' LY b3 A 3 1] 5
wiatiguvi uaslifueylifiliidrdnvine TiiamwisuduasiuuyessedniGeulnivini
‘ o r od o o .
14.4.4 msAauduaziuumddzay [Refarsananuniwnunisfngvesidn aunaeiiude
& qua S oo o4 X , o
26.4.9 uag 26.04.10 Wy WianTUasannss fe lefiuganisAnyiniaiuuazaialate dusansfineilunia
v v o ar ar o L 24 1 =t v P=1 L
g ¥ou ihludusudusanisfinwinanudaly uwsinsdaunisfnuiluniaggiou

t4.5 auga1TaIeiun1Tusznig usenisReran ANyl liLAuan nntidnAieissuiidulu
AT warlumaytiug

14.6 uninendeanisasziunisinaaumssanlunansanisdny wavluiusesing Tiunids

niniidnanetissuiiduntelu visnisusnum e deiunineidesunsiu aandlaiinisusenisnani1sinwa

Tudfinm

2, 'n'izmum5muﬁaummsgﬁunaﬁquéwmﬁﬁﬂ _
AMIATEESURRTaUMENENS ﬁaﬂmznﬁuﬂﬁﬁmﬂf‘muﬁiaﬁ"ﬁ yiuthimuasuluudazsiniida
dou Uszilluwasuresildn uazdunanginssuveslida '
21 msmugeuTzduTeit vnsiandsbiduGamsfine _
2.1.1 fissuudseiuannmmsisunisaeunshuviingde
2.1.2 fmsmuaeulaeanenssunisyaugauaginien 25% rassedniidnaunnUnsne
2.1.3 dnsussidiumsissunisaeuynsiedniaedddn
2.1.4 fhsmuasuraduqvinmafouianazuuudey
2.1.5 fimsmuseunadugysnnniniiausranuasneuranuRliFuleumng



56

22 manuaeussiuvdngns udsnnii@ndnianmsinm
2.2.1 dnsasaadsadlugauninasmangasinegvsmaidinieusn
222 finsRenunamsalldnusndafiaunsine
2.2.3 dimsUssdiy uarasuniugliduamantudinsunifinsuasUssnausiinugs

a & o o ' ' o
2.24 fmsszifivanfmitndinfvszneuan@neng luudvesnstimnuilusznavendn

3. nawimsdnSansAnwanuvangns
mutotisuum nendtinvaseans daemsinursedulSyenad uniimeidsinvaseians sl
99 28 mMyvevVUasaATY e niveyySyn,
28.1 TAnseBuFYeuanIRI ST IUNMIANYIHER 19 1E TS WY wasaaRiddeaiiEnaiely
30 $u TuwsihulaSouvesnansfnmgavne Aldnmacieasulimisinasufumundngns
28.2 MAnniandueulyan nesdinsIelnwaryfiAnudeivunasudiumuaufiansums
wéngns Inefiudunzuuundsazaunanandngns s 2.00 Tuly wasfissosandnuluumingrdelish
11 6 mamsfnyiunfdmiundngss 4 Y visliinin 8 amamsAnuvuniidmiundngas 5 T waghish
A1 10 mensAinwunAdmiundngns 6 T e endudildsunmnfeuneleuasloumiein
28.3 dndesaoulinnsieivfametouiouly Jdidnsvoruuariuusanli nadiitaeunn (P lu
sednaduiridena’ enadenouseivdunaunuly Tnsmuduteuvasernsdfivinm enesd

Asuiinveundngmsvieiminnade wasanuiddrindda
< =t

A A o w 'Y a v PR S w = v
28.4 uama’mauﬂ"ﬁawaiuauﬂimﬁgﬂlﬂ n‘ir.uLuaLsauﬂi‘uwan@msLtamaulwfnmaauﬂmﬂu’m
o : ] ) = adas o %) ) o wre v o
Avualilunsiaswdngns wiensanidnSuuasunuudngns Tude 28.2 uasujifinsumudadmuauay
- v v o & '
suilov ualausiursuuwodvazaniingt 2.00
aan v g A, & ety a v & = v Y 2 4 o
28.5 Udnnesirsenildunvuaiidouwivends daane vienemaivi inissuiseaseduney Jeas
Lras 4 A @ = =] ol ’
‘1ﬂmmsmuamﬂLwawaswsmmmsaaqwmv:m
o ] 1res = vo e . . -3 2] a tw
28.6 IdnfumslaiiunisiauedelilisuliygmeayUyaiondudidimusenganhidade
suilsurawmingtdsuasitsvesiidn
28.7 anmuvminende WudfesaneyiiuiyymioeyuSuan
ve & = = uq.l a4 A r ow o o a vy
28.8 gadanrsiinwfisglasunsiaustaievaitniunsesauin g viseyliganlane s
VoA o 1 ' ) P ] a LY
miw’f'ﬁ'mmniiuuﬁmLLasmmLﬁﬁmmaaummﬁ'ﬁawﬂwaumuwumwmaammm

o . s o = -4 &
28.9 wouszamBBnaimunlazniinse



57

] ar
HUIAN 6 MTRRIUIANIANTY

1. nswsENnITaMTUIsT iy
1) Uguiinaararsdiud mufinnguasumninendodadu elimsuiaunum wihi uaznissaunes

ALULDY
2) " uauenasiArdasdunimdeuntsasu wu seasBeavdngas ngindunayieujiiini
n3finw gliafidn sjﬁammséﬁﬂ%'nm sudoudodiduindhensfnuduiyyns
3)  mednfmuanITEushiay sumssounsite fvumernsdfasdlifiuus uasfionw

HETU

2. msianeniuazvinwsliunaunansd
21 ASHAIAIINWENTISIRNTSISBUNSEDU N1sinakasnsUseLiiua

o

ar v ¢ v o W = ) met a v ova e
1) adusubiowisddfneusnisiumaseumsaeu wu Fimseey MufufiSowlud Ay
o a v P
nmvinuasUszdiuna mslydeusemaluladarsaumalunmsaouy
w ) v ¢ Pl . ¢ v @ = YY) o
2) mivayulverarsduanilaguussaunisel deya wummeiamnnisdeunisdeuiudasudy
MIDHT UGN
ot L= A w
3)  advayumsiiy wsWaunisSeunaeu

o a - o o ow o od
2.2 NSARILTITINTUAZITITNAUBU 9 _
Lo = 1 - = ll.: 4 ﬂ‘
1 aduayusuntsfinesie msinausugenmaiying mivssyudvins saiadiefiuyy

ARG
2)  avvayulbiviwanundnns thiausuasiRuinammidnms ndlussiumauas

umnei sasahreunlflums$eunseou

3)  ImudssnmwazsneauazanlumsianigunsailssneumsSsumsaoulfiieme
uazviuay

4) affuayunisidielumsidersluayineseine

ar v . 3 - a .
5 adumpiliemsddisudsuiedssnsunisiSuumsdeoy



58

numd 7 AsUsERUAATWAANERS

1. msifuanasgiu

wdngns AMmuANISAAUAMAMANSANYIAMINMTINSZIUVENGRT WA, 2558 LAYNTEUNINTEIY
AanisziugauAnwIviand e 2552 Tirenadesfungnsenseitsng ssuu wannas wazdfnisussiu

Al 1

AUAWNTANYY WA, 2557 WialinisdanisAnwiilssaninmuazdssiviae lunisiaunauamuas

LASFIUMIANY I INeNdy staseides aeandestuuiumiasiduvimiminede
anuivutiiidfuguanisusmsndngaslussduane Tnelusedundngasinisudeieetsnsd

dFuiinveuningaavihmdiitudmswdngns Whdulumuinasinasgundngss savisiimsfnny. Ussidiuna

msaiurmiduusedmnd uazfmsanuiulgudlnmsduiuvnuieiaumingas

2. Gudia

wangnsiinsianuquantsstufinninuiasgiunanisiseus egredes 5 du Ae 1) gy
93u535U 2) i 3) inwenellygan 4) AnvermudiusseninvuprauazausuRaeu 5) Minvymaleseiia
fay msdteens waznisiimalulaBansauma Tnofinsanenfeyatioundunmmicsnuitisdemansd
Ussnaudae anwusznoums §lE0ndAn Audinin

et inendelsvhmsdimeaudionels armmanTesdldvudndulssdmnd wazuds
wamsaslituanyldsunsuifofudeyadiiunisufulgsiaumdngasuaznisdanissouns

dau

3. U
nangaslirmiuddgyiunisfuniedmdenddmdnfine wazlinnunseulunisdeulundngasoudnia

nsfnen Tasnsdaaiuiamunddaliiamiundounenisiiou weifonssuieinimnisuazienisidn
Weannddslugueuungg lunisandusuiisimadnsiintuiuiian s Samnisasegveiin
dmsmsduianisne anufioweladendngns anziivzuumsdansdoieadouredian fadosihivuas
Foansiunmsasudsausofiaderneinsdivinwm ensdfiuiareundngmsuasaransslasundas
Medrlngnsadeniudomedu Wy nasedesdouiiniecserduwus waziaaSuurudig

4. 219198

wangnslfnuddyiununiwesarnsd uduiadeddglunsndatudindadinisimun ssuu
naln RgIRumsiuainsovndiieiinuaRnunasinasgundngasirmuslasansnssunisms
gaudn uenantuidavisruunsuimsenansd duaduuasanneansd muuSUNYBIndngns lngly
anasdiduniidiusin venaniaue dullasinisiennsglugiuuasmdsluiideradssme et
g UssaumsoifildsunaeuianuasAnduuinnsmileig

5. wangas nsifeunisaeu nisusadiugisey
= 1 -] ol L ! ot . A 124 1 2
AnzInemanslianudAgdunssurumseseniuundngas iivelineuausssomudisainsved
fidwledunds wagimuaduinasgunanisSouitaenadesivifoimivasiusitvewminedonay



39

aug dnszuiunsivuaasedrfgyvesndngnsliasnndesduideyimivesumiinende LazuIund

Wasuuavesdsny ﬁ'nismun'mnU'muuauﬂ%’uﬂiawé’ﬂamﬂﬁﬁuaﬁ’aLﬁaﬂsmﬁa‘umsﬁnm
‘manam's'lvrﬂ'm:umﬂmnummiamaauiuﬁm‘m ImamuammﬁmmmmmsnLLauUiuaumsm"lm‘mm

@ou mmmmm‘lumsaanLLUUm'iaaumaal,am'l,mnmmnwvmmam
wdngmslddaindnunesnaniadnymiefinau i mmwuwﬁummg 5 AnUssaumsaladetunisvinuluaniu

dsznaunis

6. aqﬁuuaqummﬂus
nangms. 3.1mi‘Ui‘VﬂSﬂiWEJ’]ﬂ‘iﬂ’]‘iL'iElUﬂ’ﬁﬁE}u Toefiouson vieaUfjuins Lﬂsamauavaﬂnszunmiau

msaeu Yowynuasdoansaumeiiinuiismodmiunisianimdounisaeunnsieivn saniidinisussdiy
anarielasadeenfuayunisiFeuuesdliusnms wdngasilamuussneudiinisasuiuarusuiia(Mou)
o o a ' 1 o =

il iuanuieenaniefinvuavuvaddoyansiinlaseny

7. sausdransaniiuey (Key Performance Indicators)

-1 a = e o < < =
' Audn1TLueu Unt (2| U3 | g | U5
1 ewddiuinmoundngnsediniesiosas g0 didwsw | v | V[V v |V

Tummauy famy wagwumuntsauduaundngns

= = [ . = [rs ar

2. Av062lBUAUBIVIANENT ALY URB.2 NEDARRBINY
NSBULIASTIUANNAILIITR SeumsguAandiavY/
& (@)

3. diseasidusrnisieie uarseasidenueslssaumsal v v v
AAEUNY (D13) MIULUU uAD.3 LAy NAD.4 Bty
neunailinaeuluusaznianisfinw asunaedan

4. IOYNTWNUNBNITAUNTUNITUDIT18IBT WaETIHUNE v
Msaiiumsreslseaunisainiaauny (6930) euuuy
u. ot td d
ume.5 uLay uAe.6 Malu 30 Ju wdsduganiamsfinuii
[Wedaulvinsunnsiegin

5. AnvieanuRamIadun1sIemangns mMuLuY une.7 v v v v v
nelu 60 Maqauamﬂmiﬁnm .

6. umsmuaawaauqwawaauuammumm'smumam'i 4 v v vl v
Lsaus wmwum’lu 1919.3 Lay ura.4 (013) stnqlaysae
av 25 vesneiviinaeuluusastn1sdnm

7. dmatau/diudganisdnnmaSeunmsaeu nagnsans v v v v v

douvisenisusuilunanisiioug snransussiiuns
sduruisely ure.7 ﬂmLa'J Feldummniiugau
PNAUENTTUMSUTE Rl uns




1V

Y <t vo a dat o oa g a1 o 1
12, swiuarnuilawelevesflivafnifinevndiniml el
toan 3.5 naviuubiy 5.0

w1 A = oy o o o = P P
AIUIANTLUUIU a1 |Vnz2| Un3 | Yna [ TN
8. o1nsdlwd (Adl) mnau WSumsuguilmalagianis v v v v
hyssavdvsamdngniviedustiiumsinnsiseu
ASEBU
9. onmtussdwneruldiunsiaumisivns was/mie v v | v v v
o al é = W [ Y] rd = =Y '
FyrdwinAerdesiomaninaeuniomaian1ssoums
gouedtoaUayunilensy A
’ & a: o L’ 14 1 123
10. YPAIATAUUAYUMSHRUNNAUVIIVUIVIONEVIBNATIN] v v v v v
Wuian@blssumsiaiuivinisuaz/miadvnin
maldausuinvourasdinanududinuasinmaing
9 o - o o o
Tuusulsadefindssdninmnsyinnu
(7] = o Ly w o red ] N
11, szdumufiewelovesidnlgavina/dudsnlninine Ve | V| Ve | VY
) ot 4 ] 1
AaNMNISUSINIVANgRsing T adglileanh 3.5
INATWLLGL 5.0
VLI R4 T EVA N RV e

[
o &

* [-1 =, = 1 d[ @ 1 1 +© c':’
WUNIUIBUUMTIANDLUBIIINVaNEA SlaNnD UM




61

vuaedl 8 nsUssiivuazuiuuamsaniiunisvesvdngns

1. msdssfiudssdvinansaeu
1.1 msUszdlunagninisaeu
1. asdunanginssuuaznslaneuysimsyinianssy uasnan1saauyesildn
= L3 9 . ar = < o o =
2. fimsUssquaanasdusydmdngniaeanarsdluniain wensuanidsupufniiu

vy : ¢ cla ¢ - a o i
waglidaiavauusanetnseniivssauniial uazinalinnnsaauna
3. msseuaunidniwseininavesnsiGeus nsliuvuasuanmiensaumndunguilin

ol

sgwiemamsinu Tagensddaeu vieonvsdiiviaveuvangns

1.2 msdszfiwinurvasosrsdlumsiduaunagninisaeu
~t o, = Ly IJ ar - aa 1
1. fnrsUsediuanildafsnfunnsaauvesennnsdluynaiu wu naidnnsasu A1Insnenal

; s 3 o2 o o [T )
msBwaadihvng Saguszasisenedvn inusimyiaayUsuiiiuna uagmslifienisdeu ynuatenia

=
ANTANTN
= o ar o 1 ay ¥ a s =
2. finsuszulnednenasdissiasifiousiuay nnisdananisaaulutnioy uashanssun

LAUNULNTLAR

2. msussdiuvdngnsiunway
1. myUsziiundngastunmsn nedrsandeyasnidatuliaaine

= = o v = s o = ‘. = o v
2. UsuiulpefilSnuvmibednssnandinieuen tevhnslinmsiiasussiliuwingaslunimsiunasly

2

kS o/t 1 ol ot = L7 ) l‘-'! =
syadounduresfisou Tudin dldtndn weussnaumsiinnsan
P Var & A tal = v od . % v o Ve W w
3. UsuiulaedldUndinviadiidnuneidedy q nsnisdrmateyaninuneans uas/vieruerulye

af

AL UV UATY

3, nsUssdfiunanisaniuuanuneandeanangns
2 =2 o ar i & [ Y . P L4 * tar o
Usziluninmmsinuusesnd anushusinansandueu lumned 7 4o 7 Tnsranasdgiuiiaveu

NANANS
v

4. prsunIuRaniUssliuazaunul fulss

ar

fimsihfeyasinmsssnumamsaniuminginiauenansdiSuinteunangns woslinnsuseyu

‘ Q at d s L = ar
271971589Us897va AGAIWHDNITTUINUNIURANTTAN LUNTIVANE AT



wuuteuaraUulgeTwiIn

AT ivendaniiadsd angdvendiand nenenuiaau

at

d473%97

sauUSyeyns

2340, 1-2

Fwmmmhein (vw.uiseo-wdiiin s dnydiorues)

1. 9 01426212
FoJunwilve  MImsvtasn1sinded |
e e of . .
YW 1N8I89Nae Radiation Detection and Measurement |

o = ar Sy o as = .1
2. s1evrfiveuiudsenglunanaiviszaudinmies dell
MINIIAMIIVIIY NFUATTL oeeererrermrrinessnnies
mnadrwwzluningasinemansiudn AuIvTIveImansieays

( )
(v)
(v") Frnaniziehy
() Fwwawigden
) sy ndaniad

(

(

v = f

YA UNIN DU
ol w =t ¥ o

YNABUIIUNSDUNY

UNIRNN183U7

ad) 3D

1aid]

ate

[

A

$1£)

]
9

) Avimsdwmiuvangas....

ot

ANYVIU Yoo rerverereemnens

01421212 e aansinades (Nuclear Science)

Fufl 1 (Fou wqwanA . 2562
Ussaealuntswmw/dfulseseiv

dudaviAsfunsGoumsaeuiinid ssuuindid madenldnuiiiaded uaznisuszgnsdan
Frin¥ddmiunuide mamauwd wazgranunssy Wiidnamnsadentissiavesinindsd ssuuinid

< L4 v s  ar 1 v W oo 1 or
ielfaenmdasiudnumuznsussanildaiaiaediusing o Tullaglu

7. anTaSsuiinunisusud§enedn

3(2-3-6)

iinntsunnimuazdunsiseniuams atinves
seuumsindedl Winfsduasssuumsindsd
vin¥sduuuussauia iniesinvednduiia
i indesindninfufiaaty vhinfduuums
Awiuavssuunsiaililedidnveeiind

Wansuanduardunsisefuiinied aif
yassruumsInted Wninfduarsruumsin
$9d v¥adaduuvussquia vidaseiuuy
Sufiaatu Frinfiduuuansiadiath ssuuns

wivudy swivniulge FeiiuAsuuuag

01626212 MsnsIaiasmsinied | 3(23-6) | 01426212 msamrawaznsinded | 3(2-3-6)

Radiation Detection and Radiation Detection and

Measurement | Measurement !
Aniikeudmandou 01421212 SuideaSuunneu 01421212
Apridendsundandy Tl SurfidonToundourdu Ll
Aedu1e51879 (Course Description) Mesueaedmn (Course Description) | y$ydsasedune

FnsnsramuwaemsInied STy Fnmsamuasmsinged A | s




193U NAL

y o d
HanGeunas

Radiation detection and
measurement, lonizing radiation and its
interaction with matter, Statistics of
detection system, Radiation detection and
detector system. Gas-filled detectors. Solid
scintillation counting. Liquid scintitlation -
counting Se_miconddctor detector. Non-
electronic detector system. -
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Radiation detection and
measurement, lonizing radiation and its
interaction with radiation detectors.
Statistics of detection system. Radfation
detection and detector system. Gas-filled
detectors. Scintillation detectors.
Semiconductor detector. Non-electronic
detector system. App(ications of radiation.
detectors.
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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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Origin of the chemical elements.
Radioelement. Isotope effects. lsotope on
paleoclimatology. Radioactive dating

‘methods. Production and chemistry of

transuranium elements. Production and
identification of transactinide elements.
Chemistry of transactinides. Radiochemical
technigues.
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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 radia_tion‘
dosimetry, ionization chamber dosimetry,
thermoluminescent dosimetry, film
dosimetry, 'calo,rir'netry, chemical dosimetry,

gel dosimetry.
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Sources and classification of
radicactive wastes. Radioactive waste
treatment and disposal technolcgles,
Safety assessment of geological disposal.
Transportation of radioactive waste.
Radioactive waste from decommissioning
of nuclear power plants. Environmental
restoration.
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Sources and classification of
radioactive wastes. Radioactivé waste
treatment and disposal technologies.
Safety assessment of predisposat facilities.
Transportation of radioactive waste.
Radioactive waste from decommissioning
of nuclear power plants. Environmental
remediation. Legislation and guidance on
radioactive waste management.
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Fundamentals and applications of
nuclear phenomena among the topics in
systemnatics 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.
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Aspects of radioisotope tracer use.
Radiation safety considerations. Radiation
detection and measurement. Design of a
radiotracer experiment. Preparation of
radiotracers and their compounds. Tracing
of physical, chemical and biological
processes. Industrial and environmental
applications of radiotracers. Isotope
dilution analysis.

oy = a ‘ot . s o =
: 79U LAY 518391UTUUFS GRUIGENTRIGE
FDaUIE1874 (Course Description) fodueseYn (Course Description) Uiudgednadue
unAsvaamsldmmusesielalylnd | i

8. 21915deu

TeasdeamunUsinglumnai 3 48 3.2

c‘ [ Y = T as b= o .
9. WHUNLARININTEBAYU FURRYBUNIATTIUNENSITBUFIANENgRTEs18391 (Curriculum Mapping)

= o o v
Twasdeanmiusinglunuinh 4 4o 3




.40, 1-1

wuuiauavaastedenlud
seAulSnIyng
madyrdeivszenduaslolainy ausineadmand Ingnanurau

Tumiein (Ba.055e78-v. U URMs-90. Anydignie)

1. W& - 01426215 _ - 3(3-0-6)
FoFvanrunlne nuijneaeiasilofameiuades
d o .
YBIYINTWRINQY Theory of Nuclear Instrumentation

2. seinivadneglumuanivisiudiyges di
() AR NGUENTE oo
(v') wnsdruanzlundngasivemansdadio avnininenmaniinniss
( v') Famszdeiy |
(O Yinaweiden
() wnsisdenias
() "imu%miﬁ'm%'ﬁwé’nqm.............................. ANV e

g

pafeuuaneu 01420112 #dndvaly Il (General Physics 1)

14 =

=
%7
= . ) =
Winoasouniaunuy i

3
Fa1

v dar o = = 2
FUNVARITIEIU U 1 mau WEHHNIAU WA 2562

ot

agUszasalunslasiedan

msfinulundngnsinenmaniinadofiansesdenuirnud lafmnsumdnnmihnureasiedietn
maflunded Welifidouiimuituguiisuiuuasaiumudunglunsussgndedosofamailnadesiu
msAnvuasiddlsegediussansnm ssadumaasuaduenuifuguiisenndasdmiunsSoulunein

A

= ar - o a_ ¢
o q lundngnsivenmansiiundes

7. A185u18318991 (Course Description)
narmaninraudiu ey vguijarouduisatuuaiassed wiyuilesiurosdaninsalnlvesovneou

1y =Y al £ ' :f - A’ o a ey
wazTuana Aupuvesiidadistaunududingn fugnwewediunlasiuns wugturesnsiinsunsnsetas

dUNIA
«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.

8. @Msdiaau
= < o v
s1easiBeamuUTIngluminey 3 4o 3.2



= v oo or = . .
9. uaufLAAINITNSEINEAMTURRYRUNIRSFIUNANMSISEUiIINUANgATgT183Y1 (Curriculum Mapping)
P =t Y '
swasiBuamuilingluvanai 4 9o 3



N, 1-1

wuuavaralnsedunlng
seRuByet
madwrieduszanduasleleiny -anzinendiand eneaursau
Fuaumdein (vn.ussee-sIuEns-viL Amnsitemies)

1. s¥a3u 01426322 3(2-3-6)

o o & d o g= a o«
o nrwlne DLANNTDUNAUNARLS
d a o .

YOI DING Y Nuclear Electronics

2. swinivaidneglumanivssiubyyed fl
() mAIANWATY ABNENTE s
(v) wmmﬁmLaww'lﬁuﬁ’nqoﬁﬁwmmamﬁ’mﬁm gFrminemanitiunies
() 3vnawsdidy
(v) Irnawizden
() vinaiv@onias
() ﬁﬂuﬁu%n'ﬁﬁfm%’wé’nqm.............................. G0 aio L OV
3. Fiideaeuninio 01426212 MINTIWLALMTINGA |
(Radiation Detection and Measurement )

3

a =] = 2 or e
4. FydeaSsundounuy Tl

4

[

e o a w o o
5. UNIMNTTEIBN TUN T LeDU WHBNIAL WA, 2562

ar

6. Inguizadluntalasgiv

semnmisiFeuntsasy maviendde uaznisuioinumeiuied danisuiudedhiniedonas
quRsaldmiunsin Siasnest Sedicludenuniniaziuna lunisiinmedssiionidligndosnass
UszAndammsldaugeaedniuiesinsdouiudnnmsmsvhauresgunsaluazadesilonssid fensinu
Boui maiuvedgUnssiwavasdidnnsednd

7. A1@5U18518391 (Course Description)
=3 = 4 J L o o o = - dl d‘ a
Silinvsefindiliosiu hiindefiuazrnnsdidnnsetindiifondes 2asuausiion 2sesulasduaauousd

oo ar

at YY) o o o ar bed
aniludygnadda 2wesfifivaiioaiunm 295idva wasmsuszusanateya .
Introduction to electronics. Radiation detectors and related electronic circuits. Analog circuits.
Analog to digital converters. Timing circuits. Digital circuits. Data processing.

8. @138
' = = U
seavduamuusingluniiai 3 99 3.2



o o o . =l o (=3 . i +
9. unufugnIMInTzateauiuRnYeUINATgURANIIEUSIINMaNgAIgI18TY1 (Curriculum Mapping)
swazdunauiiusingluvuini 4 e 3



WUUWB SHUTTANYNTNNANUNITIYINTS

O ennsdffufinvaundngns M ersdusedmangns
L1 er9nsdifaou | [ gnarsdifiay

4 a e o '
Yo-uana ATBTAANA wauyySouddurans115d)

FufansAnwrszaudSunien we. 2556

UTIYNS

sefUANAW
MR

i1
Ursin

1. HaUUInIaEsUEeY f9 wilaSauSaunanuisins

2. HEIUITY

1.

Rittirong, A., Saenboonruang, K. Comparative measurement of metal
contents in raw and cooked rice samples prepared in different rice
cookers using SR-XRF and health risk assessment, Journal of Food
Measurement and Characterization. 12 (4), 2801-2808 (2018).

Poltabtim, W., Wimolmala, E., Saenboonruang, K. Properties of lead-
free gamma-ray shielding materials from metal oxide/EPDM rubber
composites. Radiation Physics and Chemistry, 153, 1-9 (2018).

Rittirong, A., Saenboonruang, K. Quantification of aluminum and
heavy metal contents in cooked rice samples from Thailand markets
using inductively coupled plasma mass spectrometry (ICP-MS) and
potential health risk assessment Emirates Journal of Food and
Agriculture, 30(5), 372-380 (2018).

Saenboonruang, K., Phonchanthuek, E., Prasandee, K. Soil-to-plant
transfer factors of natural radionuclides (226Ra and 40K) in selected
Thai medicinal plants. Journal of Environmental Radioactivity, 184-
185, 1-5 (2018). '

Saenboonruang, K., Phonchanthuek, E., Prasandee, K. Determination
using gamma spectroscopy of natural radionuclide activity
concentrations and annual committed effective doses in selected
thai medicinal plants. Chiang Mai Journal of Science, 45 (2), 821-831
(2018). '

Rittirong, A., Saenboonruang, K. Gains, uniformity and signal sharing in
XY readouts of the 10 cm x 10 cm gas electron multiplier (GEM)
detector. Journal of Physical Science, 29 (1), 121-132 (2018).

Toyen, D., Rittirong, A, Poltabtim, W., Saenbbonruang, K. Flexible,
lead-free, gamma-shielding materials based on natural rubber/metal
oxide composites. Iranian Polymer Journal {English Edition), 27 (1),
33-41 (2018).

Saenboonruang, K., Rittirong, A., Chirapatpimol, K., Vilaithong, T.
Comparative study of a GEM-based fast neutron detector using
4HE/CO2 and 4HE/CO2/C4H10 gas mixtures. Chiang Mai Journal of
Science, 44 (4), 1686-1694 (2017).

Toyen, D., Saenboonruang, K. Development of paraffin and
paraffin/bitumen composites with additions of B203 for thermal
neutron shielding applications. Journal of Nuclear Science and
Technology, 54 (8), 871-877 (2017).
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10.

Kumpiranon, P., Kulasri, K., Rittirong, A., Saenboonruang, K: The
current status of the Gas Electron Multiplier (GEM) research at
Kasetsart University, Thailand. Joumal of Physics: Conference Series,
860 (1), art. no. 012019, 1-9 (2017).

M

11

Rittirong, A., Sripreeprem, S., Saenboeonruang, K. A calculation of
relative efficiencies of a GEM-based neutron detector using different
solid neutron converters. Journal of Physics: Conference Series, 860
(1), art. no. 012018, 1-8(2017).

12.

Ninyong, K., Wimolmala, E., Sombatsempop, N., Saenboonruang, K.
Potential use of NR and wood/NR composites as thermal neutron
shielding materials. Polymer Testing, 59, 336-343 (2017).

13.

Saenboonruang, K, Kumpiranon, P., Channuie, J., Vilaithong, T.
Comparisons of GEM-based neutron detectors with 10B/natB-coated
cathode and Ar/Co2 {He/Co2) gas flow. Chiang Mai Journal of
Science, 44 (2), 667-677 (2017).

4.

Saenboonruang, K., Kumphiranon, P., Kulasri, K., Rittirong, A. Effects of
high gas flow rates on the standard 10 cm x 10 cm GEM prototype.
Chiang Mai Journal of Science, 43 (4), 876-883 (2016).

15.

Livanage, N., Saenboonruang, K. Precision determination of electron
scattering angle by differential nuclear recoil energy method. Nuclear
Instruments and Methods in Physics Research, Section A:
Accelerators, Spectrometers, Detectors and Associated Equipment,
802, 26-30 (2015).

‘16.

Saenboonruang, K., Liyanage, N. Q2 measurement and challenges in
PREX. Kasetsart Journal - Natural Science, 49 {2}, 277-287 (2015).

17.

-Gnanvo, K, Liyanage, N., Nelyubin, V., Saenboonruang, K., Sacher, S.,

Wojtsekhowski, B. Large size GEM for Super Bigbite Spectrometer
(SBS) polarimeter for Hall A 12 GeV program at JLab. Nuclear
instruments and Methods in Physics Research, Section A:
Accelerators, Spectrometers, Detectors and Associated Equipment,
782, 77-86 (2015).

18.

Saenboonruang, K. Recent developments in GEM-based neutron
detectors. Journal of Physics: Conference Series, 611 (1), art. no.
012016, 1-7 (2015). '
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Petsiri, 5., Chusreeasom, K., Jutarmanee K. and Khamsuk O. 2017. PEG-
induced water stress affected physiological responses in chili pepper. In
Proceedings of 10™ Botanical Conference of Thailand, 14-16 June,
Bangkok, Thailand (2017).
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Chusreeagom, K. 'and N. Roongtanakiat. 2017. Plant Development and
Nutrient Content in Thai Vetiver Grass under Flooded Condition, In
Proceeding of 55" Kasetsart University annual conference. 31 January -
1 February, Bangkok, Thalland (2017).

0.2

Chusreeaeom, K., S. War:n, P. Jompuk, and N. Roongtanakiat. 2015.
Effects of Gamma irradiation on in vitro Culture of vetiver. In The 6"
Intemational Conference on Vetiver (ICV6): Vetiver system-empowering
sustainable develop. 5-8 May. Danang, Vietnam (2015).

0.4

Chusreeaeom, K., T. Ariizumi, E. Asamizu, Y. Okabe, K. Shirasawa and H.
Ezura. Regulatory change in cell division activity and genetic mapping of

a tomato (Solanum {ycopersicum L.) elongated-fruit mutant. Plant.

biotech, 31, 149-158 (2014).

Chusreeaeom, K., T. Ariizumi, E. Asamizu, Y. Okabe, K. Shirasawa and H.
Ezura. A novel tomato mutant, Solanum lycopersicurn. elongated fruit 1
(Slelf), exhibits an elongated fruit shape caused by increased cell layers

in the proximal region of the ovary. Mol Genet Gonomics, 289, 399-409

(2014).
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1.  C Pornnumpa, Y. Cyama, K. Iwacka, M. Hosoda and S. Tokonami, K 0.2

Development of Radon and Thoren Exposure Systems at Hirosaki
University. Radiation Emergency and Medicine, 7(1), 13-20 (2018).

2. C. Pomnumpa, K Iwaoka, N. Akata, M. Hosoda, A. Sorimachi and S. K 0.2
Tokonami, Investigation of Absorbed Dose Rate in Air by a Car-borne
Survey in Namie Town, Fukushima Prefecture. Japanese Journal of
Health Physics, 51(2), 115-121 (2016). .

3. C Pomnumpa, S. Tokonami, A. Sorimachi and C. Kranrod, . M 1
Characteristics of indoor radon and its progeny in a Japanese
dwelling while using air appliances. Radiation Protection Dosimetry,
167(1-3), 87-91 (2015).

4. Y. Tan, H. Kudo-Yokota, C. Pornnurﬁpa and P. Wanabongse, Improving M 1
the guality of the “ventilation chamber” technique for surveying the
radon exhalation rate continuously. Stochastic Environmental
Research and Risk Assessment, 29(8), 2101-2106 {2015).

5. C Kranrod, S. Chanyotha,.C. Pornnumpa, R. Kritsananuwat and P. M 1
Sriploy, Baseline data of naturally occurring radionuclides in some
native vegetables and fruits in Southern Thaitand. Radiation
Protection Dosimetry 167(1-3), 270-275 (2015).

6. H. Kudo, S. Tokonami, Y. Omori, T. Ishikawa, K. lwaoka, 5. K. Sahoo, N. _ M i
Akata, M. Hosoda, P. Wanabongse, C. Pomnumpa, Q. Sun X Li and S.
Akiba, Comparative dosimetry for radon and thoron in high.
background radiation areas in China. Radiation Protection Dosimetry
167(1-3), 155-159 (2015),

7. Y. Ornori, S. Tokonami, T. Ishikawa, S.K. Sahoo, N. Akata, A. Sorimachi, M 1
M. Hosoda, €. Pornnumpa, P. Wanabongse, H'. Kudo, Y.J. Hu, Y.X, Ao,
X.L LI, K Li, Y.H. Fu, Q.F. Sun and S. Akiba, A pilot study for dose
evaluation in high-level natural radiation areas of Yangjiang, China.
Journal of Radioanalytical and Nuclear Chemistry 306(1), 317-323
(2015). ‘ :

8. Y. Tan, F. Liy, S. Tokonami, D. Xiao, J. Shan, Q. Zhou, Q. Tang, M. M 1
Hosoda, H. Kudo-Yokota, C.Pormnumpa and P. Wanabongse, A ’ E
proposal to evaluate radicactivity of cement containing coal fly ash
from China national standard: “Limits of radionuclides in building
materials™, Journal of Radicanalytical and Nuclear Chemistry, 306(1)
277-281 (2015), |
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N. Somboonkittichai and M. Coppins, Conceptual Study of Possibility
for Droplets to Achieve Superheated in Edge Tokamak Plasmas,
Journal of Physics: Conference Series 901, 012143 (2017), 1-5.
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Course outline

ATAsesIedYn 01426212 ASRSIIMINASNITINTAR |

(Radiation Detection and Measurement )

Usee

o0 ~N o BN e

. Introduction ,
. Principles of radiation detectiori and types of radiation detectors
. Interactions of radiation with detector

. Statistic for radiation measurement

. Gas filled detectors

. Scintillation detectors

. Semiconductor detectors

. Non-electronic detectors

. Apply of radiation measurement in qualitati\}e and quantitative

analysis
EXE

Ujuanis

1.

WL N AN

O e e R
b B W N - O

Introduction to Radiation Detection and Measurement |
laboratory '

Introduction to nuclear instrument module (NIM) standard
Introduction to nuclear modules using in laboratory
Giger-Muller detector

Statistic for radiation measurement

Nal(Ty) Scitillation detector

Principles of single channel analyzer (SCA)

Gamma spectrum analysis using SCA

Principles of muttichannel analyzer (MCA)

. Gamma spectrum analysis using MCA

. Gas filled detector

12. Principles of semiconductor detector

. Gammma spectrum analysis using HPGe detector

. Comparison of radiation detectors

. Conclusion and discussion of laboratory reports -

33
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Course outline

WIlAsesedY 01426213 . ditades
(Nuclear Chemistry)

ussene

- Origin of the cherical elements
Radioisotope elements

Isotope effects

Isotopic pateoclimatology
Radioactive dating methods
Radiocarbon dating

Tritium dating

Production of transuranium elements
Chemistry of transuranium elements
Production of transactinide elements

W @ N R W

H
e

. ldentification of transactinide elements

— s
N

. Chemistry of transactinide

,_..
»

Radiochemistry techniques
Radiolabeling methods
. Nuclear chemistry applications

—_ =
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EXLY
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(Theory of Nuclear Instrumentation)

uIIEIeY

1.
2.
3.

Basic Quantum Mechanics

Quantum Theory of Light and Radiation

Basic aspé“cts of atomic and molecular spectroscopy

3.1 Effects of electric fields and magnetic fields to atoms and
molecules . .

3.2 Electronics levels, Rotational energy, vibrational energy,
polyatormic molecules, resonance radiation and generated
spectra

3.3 Rayleigh and Raman spectra

3.4 Atmospheric scattering phenomena and collision-induced
processes

3.5 Spectroscopy of inner electrons

3.6 Optical spectroscopy

3.7 Radio-frequency spectroscopy

3.8 Laser spectroscopy

Fundamentals of nuclear magnetic resonance

4.1 Basic principles of nuclear magnetic resonance

4.2 Nuclear Magnetic Resonance spectra

Fundamentals of mass spectrometry

5.1 Basic principles of mass spectrometry

5.2 Mass spectrum

Fundamentals of particle interactions
59U -
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Course outline
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(Radiation Dosimetry)

U558 ' FIUUTILU

1. Introduction to radiation dosimetry : 3
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

Lo Ny kN

Thermoluminescent dosimetry

—
j

. Film dosimetry

—
—

. Calorimetry

—
[\

. Chemical dosimetry

L O O O P I T L T FU e

o
(SN

. Gel dosimetry

—
iy

. Applications of radiation dosimetry
14.1 Medical dosimetry
14.2 Industry and research dosimetry
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{Radioactive Waste Management)

usTEe _

1. Overview of radiocactive waste management

2. Classification and sources of radioactive wastes
2.1 Classification by type and level of radioactivity
2.2 Sources of radioactive wastes

3. Radioactive waste treatment and disposal technologies
3.1 High-level waste management
3.2 Disposal of spent fuel and high-level waste
3.2 Disused sealed radioactive source management
3.4 Low-level waste management

~ 4. The safety case of the predisposal management of

radioactive waste

5. Safety assessment for the predisposal management of
radioactive waste

6. Transportation of radioactive waste
6.1 Radioactive waste transportation
6.2 Regulations governing radioactive waste transportation
6.3 Experience on transportation of spent fuel from Thailand

Research reactor (TRR1)

7. Radioactive waste from decommissioning of NPPs

8. Environmental restoration

9. Facility visit
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Course outline
s

(Nuclear Electronics)

Usigng

1.

2.
3.

Introduction to electronics

1.1 Electronic devices

1.2 Electron circuits

Radiation detectors and related electronic circuits
Analog circuits

4. Analog to digital converters

5.
6.
7.

"l_"lrhing circuits

Digital circuits

Data processing o
U

UUdnng

1.
. Resistor capacitor and conductor circuits

. Linear and switching 'power supply

. Amplifier circuits

. Discriminator circuits

. Single channel analyzer .

- Discussion and conclusion of laboratory reports |
. Timer and counter circuits

. Pulse processing

MO Nl W

Introduction to nuclear electronic laboratory

10. Data register circuits
11. Principles of analog to digital converters

12. Analog to digital converters for nuclear instrumentation

13. Pulse height analyzer
14. Multichannel analyzer

15. Discussion and conclusion of laboratory reports Il

79U
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Course outline
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(Radioisotopes Tracer Techniques and Application)-

‘l:l‘i‘a'mtl

. Introduction

. General aspects of radiotracer use

. Radiafcioh safety considerations

. Radiation detection and measurement for radiotracer experiment
.'Design of a radiotracer experiment

. Preparation of radiotracers and their compounds

. Tracing of physical processes

. Chemical applications of radiotracers

. Biological and environmental applications of radiotracers

W 08~ O R WwW N e

10. Industrial use of radiotracers
11. Radioanalysis
571

UjuRnns
1. Facilities and setting up of radioisotope laboratory
2. Isotope handling and working procedures
3. Determination of specific activity of radioisotopes
4. Calibration of liquid scintillation counter

4.1 Quenching effects |

4.2 Quenching corrections
5. Cerenkov counting
6. Isolation of isotopes by solvent extraction
7. Experiment on tracer technigues using radicisotopes
- 7.1 Experimental design
7.2 Provision of radioiéotopes
7.3 Movement of phosphorus in soil-water-plant system using P-32

7.4 Data analysis _
7.5 Combustion technique for C-14 labelled compound

PIUANTITUS

Brervroronn e s s

FIUIUYTUS

LEL I N R U1 B W S

[S LI CL R SL R SN N ¥



7.6 C-14 measurement using liquid scintitlation counter

8. Report presentation '
8.1 Group presentation
8.2 discussion and conclusion of experimental results
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