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S19azden Ysuuszunad
3183918 2567 2568 2569 2570 2571
1. ANBULNU 150,000 200,000 200,000 200,000 200,000
2. 1gaoy 70,000 100,000 100,000 100,000 100,000
3. 740 20,000 50,000 50,000 100,000 120,000
4. Agsioust 60,000 100,000 170,000 140,000 130,000
390918318 300,000 450,000 520,000 540,000 | 550,000

nueAg) : sulszanaseiulaysedgluazluiazmnaduiisansussunanst o wintu

2.6.3 Uszanaunisanldanasaiilunisnantugia Wuky 39,333 U fAanufal

s18n13AT gAY Aldaesiotian 1 au ()

1. enlganesedvufuRnisuagiinau 10,000
2. Alg9M8918391UTIUNY 4,000
3. Aadvayulusgivineinussedududindny 5,000
4. mlraglulasin1suarAanIsuA1es UBINIAIY 5,000
5. ATUSUNTIANITUANGAS 10,000
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nuewme AndnsuTednelude 2.6.2 19 5 Un1s@nwr Wiy 2,360,000 U mIaeduiuidnsiy s 5 U

AMSANW Ul 2.5 311U 60 AN ke 39,333 UM

2.7 N15gUlaunLein 518991 hazN1TAMNIlgUITIUYINNAIINGIaY

[ Y v v a [y 1Y = Y v a =
UulUmu et af Uueasv3INeNaguLses 11918 MSANWISTAUUNRRNY W.A. 2565

3. NANGASUALIRNIELADU
3.1 wangasIngAansuiIUagie a1vdvndndnisunng
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3.1.2 lassadramangns

sEAUUTEYeYIIn
naual @2, WA, | wangasuTuuge w.e.
a1au 2565 2567
4 518013
] WY 1 MAY 17,2
HUUIYINTG
1 | U131 (Course Work) Liitlaanin - 27
1.1 JUeeu - 20
1.2 Fuden laideanin - 7
2 | Anendinus laideanin 12 12
3 | MsAuANDESY - -
4 | swdvdsaulitduminein - 7
uumileinsiunaeandngas  lidesndn 36 39
3.1.3 5183 lunuInfg o
WY 17, 2
UIUNUINATIUARDANANEGAS Laieenin 39 whein
1. 97U51873%1 (Course Work) Taidoanin 27 wiiwhe

1.1 ¥109AY

658511

658512

658513

658514

658515

658516

v a

Wandssd

Radiation Physics
Fadmaln

Radiation Dosimetry

AANEN19T9FINTULALTIFIIUTNWN

20 “nuenn

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

Physics of Diagnostic and Interventional Radiology

HandmeSediSnwuazugiSainen
Physics of Radiation Oncology
Wandmanvenanstundes
Physics of Nuclear Medicine
Se@Inen

Radiobiology

2 (2-0-4)

2 (2-0-4)

1(1-0-2)
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658517  N13UeIAUSUNTIHAINTIA 2 (2-0-4)
Radiation Protection

658518  nsUszanananmAdiadwmsutinidndnisuumng 2(1-2-3)
Digital Image Processing for Medical Physicists

658519  MsHnUfuRn1smeaaindwsutiniandnisunme 3(0-9-4)
Clinical Practice for Medical Physicists

658520  adlaAansLazNanddmsutnidndnisunnd 2 (2-0-4)
Mathematics and Physics for Medical Physicists

1.2 3y uden Lidesnin 7 wuenn

Infidgsdaniseunguivilanguivmilaniude (1) neseulvasuynsiedslungy
Aden wagwmdeliidenssuivd uliaruiuniisinlidesnin 7 nuleia lagldsuaiy

< cal ¢
WAUYDUVDID1158NUINEN

[

(1) A ndenmunguizn uunlu 3 ngu el

Medical Imaging Informatics

ngudvFedinw
658530  5dAdALAzNIIINNITAMAMNNTESNTMAzsSINET 2 (1-2-3)
Radiation Dosimetry and Quality Management of
Radiation Oncology
658531 W?{ﬂéﬁﬂy’uqqmq%’q?ﬁ'ﬂmuawzL%ﬁﬁnm 2 (1-2-3)
Advanced Physics of Radiation Oncology
658532  uwl39INYIAATN 1(1-0-2)
Clinical Oncology
658533  N13UTZENASIATIINEMNTIES v uazLLSINe 1(1-0-2)
Applications of Radiobiology in Radiation Oncology
nguAySedtady
658540  MTIANTSAMAINYNT TR A TaET S 2 (1-2-3)
Quality Management in Diagnostic and Interventional
Radiology
658541  Fedatlanarn1sldUSIasd@esnaununzandmiunusid 2 (1-2-3)
e
Radiation Dosimetry and Optimization in Diagnostic
Radiology
658542  @NTAUNANITWNNINITUNNG 1 (1-0-2)



nauIvYAanslates

658550

658551

658552
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4

N5IANITAMNINNIIBANENSTILARYS
Quality Management in Nuclear Medicine
SidnflnnnYmanItLAGYS

Radiation Dosimetry in Nuclear Medicine
nYmansiaedusaatn

Clinical Nuclear Medicine

(2) AV NABNLAULFL

658560

658561

658562

658563

658564

658565

STUUABNNUAADITINUHNUNITT NG

Computerized Treatment Planning System
wadmaielndlusumeSd@Snvnazuzisainen
Modern Techniques in Radiation Oncology
nsINaeaUAAla

Monte Carlo Simulation
Wensteyauas Uy useivgmeiidndnisunmd
Data Sciences and Artificial Intelligence for Medical
Physicists
HdnduaznisUssgndmeluladuosensisdnauiinnes
Physics and Application of Computed Tomography
Technology
Handuaznsussgnsvaslawuuduilvan

Physics and Application of Magnetic Resonance

2. ngntnus luddasnidn 12 wULnRA

658590

658591

658592

WHIMINUS 1 WU 19, 2
Thesis 1, Type A 2
WNPNUS 2 Wt 19, 2
Thesis 2, Type A 2
WPIINUS 3 Wl 1 9. 2

Thesis 3, Type A 2

2 (1-2-3)

2 (2-0-4)

1(1-0-2)

2 (2-0-4)

2 (2-0-4)

2 (1-2-3)

2 (1-2-3)

2 (2-0-4)

2 (1-2-3)

3 BUILAR

3 UUILNA

6 HUIBNA
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3. swAvUsAulitundiein 9wau 7 wdawhe

658510  seiluuIITemnainemansaunin 3 (3-0-6)
Research Methodology in Health Sciences

658521 ngAnAraRsuazasTIn @ msutnid@ndnisunng 2 (2-0-4)

Anatomy and Physiology for Medical Physicists

658570  dunun 1 1(0-2-1)
Seminar 1

658571  duuu 2 1(0-2-1)
Seminar 2

3.1.4 WHUNISANYI
WaUN1SANEY Wuszuuninie lag 1 Un1s@neinudeandu 2 A1A

AMSAENWIUNR way 1 AANsANwIUNALsEaznaINsAnElltesnin 15 dUani
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658510

658521

658520

658511

658512

658513

658514

658515

658516

19

3.1.4.1 UWHUAISANENEIMRSULAY 1 2. 2

U 1
AMANSANEIAUY

Fodn
seilpuisiiemaInemansauam (ldduniiein)
Research Methodology in Health Sciences (Non-
credit)
meinamansiazasTInedmsuiniandnisunmg (Ll
Hunene)
Anatomy and Physiology for Medical Physicists (Non-
credit)
Aunmansuarianddusulniandnisunng
Mathematics and Physics for Medical Physicists
Wandsed
Radiation Physics
F9dmain
Radiation Dosimetry
WandvessdidadouaySsdsmsnw
Physics of Diagnostic and Interventional Radiology
WandmeSedSnwuazuziSainen
Physics of Radiation Oncology
Wandvangaanstunaes
Physics of Nuclear Medicine
F9@UINeN
Radiobiology

L

“uena

3 (3-0-6)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

1 (1-0-2)

13 280n
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U9 1
aAMsAneIUae
WA Fodwn nienn
658517 n15UBIAUDUATIBINSIE 2 (2-0-4)
Radiation Protection
658518 nsUTEINaNaNINAITIaE S ULNAENdNTILWNE 2 (1-2-3)

Digital Image Processing for Medical Physicists
**65800¢ IV AN latesndn 7 wiehe
Elective Course
658570 dunun 1 (idumiefn) 1(0-2-1)
Seminar 1 (Non-credit)
658590 NEIUWUS 1 W 1 7. 2 3 Wi
Thesis 1, Type A 2

593 ludeaendn 14 wdaedia

“yyneme o 3vdeniiidenseunguivilanguivivile (iude 1.2 (1) Wasu uagimdeli

2 a a A v o K ] I\ a
La@ﬂLiUu1u3']EJ'JGU’1E]u@’]3JGlJ@ 1.2 3'33JLL@'JVLNUE]EJWJ’] 7 RUNG

Ul 1
= b4
mMansAnenaTou
SWERYN ¥a3v ATetini
658519  nsEnUURNINeAaTindmsudnTEndn1swIng 3(0-9-4)

Clinical Practice for Medical Physicists

594 3 ®UWNR
JuN 2
= v
A1ANTSANWIAY
SREIY I3 UULAN
658571 duuun 2 (lalfurdiena) 1(0-2-1)

Seminar 2 (Non-credit)
658591 ANYITWUS 2 whw 1 7. 2 3 RUIENe
Thesis 2, Type A 2

594 3 BUYNR

éﬁe
b
=D
N
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aansAneUane
eIV Fodwn wuwhn
658592 INYIUNUS 3 WHU 1 7. 2 6 ¥UBAR
Thesis 3, Type A 2

594 6 KWK
3.1.5 A195U1Y5183%

658510 5L U UTTIRUMOIME AR N 3 (3-0-6)

Research Methodology in Health Sciences

AMUNUE AnwzwazidInNIeNITITY USTANKAZNIZUIUNITITY NISAINUA
Hapmmside fudsuazannfigiu nsdudugudeyailensnuinayide msifunusudeya
n133nsgiteyakazidentiada n1sWWeulasesakasseunsive nsumaddeluly
93581UTTUUNII LazasusTsunTIdeluuyed

Research definitions, characteristics and goals; types and research
processes; research problem determination; variables and hypothesis; database retrieval
for education and research purposes; data collection; data analysis and statistical
selection; proposal and research report writing; research application; ethics of researchers
and human research ethics
658511 Wand3ad 2 (2-0-4)

Radiation Physics

Nugrumaitandadioll AandiBerneu nuiuau wagdaadesiand nsidn
Sediond JadeiifinareUTinauazamnmuesiadiond Ausfunnmisdnaziuuusunisaasd
Ufsenfiuadeuasnasnuiduaios N15annoulazn15ANaUNEIIY sunsiseIvadlnney
S1unagads Sunsiseweddidnaseu sunsitomedlusmou Sunsiseiveseymaiidusyauiin
dunInNIevesiinTau

Overview of modern physics; atomic physics; band-theory; nuclear physics;
X-ray production; factors affecting X-ray quantity and quality; radioactivity and modes of
radioactive decay; nuclear reactions and nuclear energy; attenuation and energy

absorption; photon interactions; stopping power; electron interactions; proton interactions;

heavy charged particle interactions; neutron interactions
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658512 Sedindln 2 (2-0-4)

Radiation Dosimetry

USinauagmieiamemsiauiinussd auganiaded aunaveseuniaiiivszq
QiR Resindsd qunsali1saded wedauoufeeslafiugiu miuemaAieuraanisin
USinau§ed nsufuiisuyiunndsd Wslaaeadiduinasgulunsinuiunusd nsinu3unm
SedlugUrvaizanesed

Dosimetric quantities and units; radiation equilibrium; charged particle
equilibrium; cavity theory; radiation detectors; radiation monitoring and survey meters;
basic Monte Carlo techniques; dose calibration traceability; dose measurement

uncertainty; reference dosimetry protocol and codes of practice; in vivo dosimetry

658513 Wandyedsiidadouas Sedimsnw 2 (2-0-4)
Physics of Diagnostic and Interventional Radiology

v adAaa o

wanMIMsilEndveInsaden mmesid@ideds Teun nsassnmensissinly
N3d8INTINTEUAESIETIWNSAY NMSES1NNBNTLTTADUNIABS NITET1IATNLONYLIELAN
UY NTASNINBNTLTINIITUANTTN  N1TAS N INALS I RUUTLIMEN Lazn1TaSI9n NAe
pAudBsALdgs uazndnmsdnnisnunmausedidadeuasisdsmsnw

Physics principles of diagnostic radiography; including general radiography;
fluoroscopy and interventional radiology; computed tomography; mammography; dental

radiography; magnetic resonance imaging; and ultrasound imaging; and principle of quality

management of diagnostic and interventional radiology

658514 WandmeSad@snuuazuzisaine 2 (2-0-0)

Physics of Radiation Oncology

wdnnsnsiandvenaisadion1edidsnw indesmnefedsverlng uazsverlnd
1A3991804N155N1 NMsAUINUSINSYE SruuRBfiamesIIMANNNTS N wSesdiolunis
ATIVHDULHUNITINGY KAZUENNITIANITAMANIIUVNGSIFS N ez U5 INeN

Principles of physics in radiation therapy equipment for teletherapy and
brachytherapy machines; simulators; computerized treatment of planning system and
instruments of treatment verification; principles of quality management in radiation

oncology
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658515 Wandvnanamansdunaes 2 (2-0-4)
Physics of Nuclear Medicine
wdnMIMeAnduaziadesilomuiveanidundssnaasolotuingd uas

\3osanenm 1dun 1ndesdienmiadunuivatssyuiv in3esdnenndsdaineumelndnsou

nawszuIU sruulavia nsnanansnuiundeduazarsindesed nsAwiuliuiusedann

widsfdafednielusnisduiiugu nssviunisadienin deyadsusmamanyaans

Tupdes Laendnn1sInNITAMAINIUIYAMERSITIARYS
Principles of physics of nuclear medicine for radiation counting and imaging

instrumentations such as single photon emission computed tomography, positron emission

tomography, hybrid systems; production of radionuclides and radiopharmaceuticals; basic
internal dosimetry; image reconstructions; quantitative nuclear medicine; principles of

quality management in nuclear medicine
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Radiobiology
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Basic knowledge of radiobiology; physics and chemistry of radiation
absorption; the cellular and molecular events associated with radiation damage;
mechanism of DNA and chromosome damage and repair; linear energy transfer and relative
biological effectiveness; factors influencing radiosensitivity; relation between radiation
injuries and regulation of cell death; cell death from radiation; cell survival curves and
forms; deterministic and stochastic effects of radiation; acute radiation syndrome; radiation

effects on genetics; radiation effects on embryo and fetus
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Radiation Protection
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Radiation protection principles to medical; occupational and public
exposure; dose limits for occupational and public; dose optimization based on: image
quality; examinations and patient conditions; determination for diagnostic reference levels;
patient dose evaluation and management; risk assessments; assessments of radiation
exposure from external and internal sources; area radiation survey and personal
monitoring; design and calculation of thickness for shielding structure and radiation
treatment rooms; radiation accident and emergency plan; radioactive decontamination;

radioactive waste management; transportation of radioactive materials and legal aspects
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Digital Image Processing for Medical Physicists
nannIsUITANANaNINAINEA LUSLNTUABLRLMETEIMIUN1TUTENIANINAT ]
N15LANIYDININ N1THANITOYANTIN N1TUTUUTININ N1TUALUTRUNNTBIVBININULAENITNTBY
AN N15UTELIARANINNIAUFUT1ATIETIVBININ NMTWUAIMIUTVIAMR NITUIVOUAIN
n133uUntayan N13TUsANIN N13ToUTUAUYBININLAENITTINAIN N1sasennlval n1s

aa v o U 14 3

Uisqﬂmﬂ%msﬂszmawamw INAFIRIUNTATWNATINNNAITUNNEY LLazﬂ’]iﬁﬂﬂﬂisﬁaiﬂaLﬁ@\‘lé}ju

[

nannsiugIuvesdyuseivg WWsunsureuiivnesdmiulynyiuseiivg msiseuiveuasos

<3 o

a 1

nsiseusaEn Jayanussivgdmsudnidndnisunnd

Principles of digital image processing; computer programming for digital
image processing; image acquisitions; image representations; image enhancements; image
restoration and image filtering; morphological image processing; geometric transformation;
edge detection; image segmentation; image compression; image registration and image
fusion; image reconstruction; and applications of digital image processing for medical
imaging; principles of artificial intelligence (Al); computer programming for Al; machine

learning; deep learning; Al for medical physicists
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Clinical Practice for Medical Physicists Taitlonndn 135 4lu9
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Clinical practice in medical physics with professional ethics; calculating and
measurements of patient dose; strategies for optimizing of patient radiation dose; quality
management in diagnostic radiology of adiation oncology; radiation dose measurement;
treatment planning and patient-specific quality assurance; quality management in radiation
oncology; nuclear medicine; internal radiation dose to patient using radionuclides; quality

management in nuclear medicine; radiation protection and safety to patients; health

workers; and general public
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Mathematics and Physics for Medical Physicists
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Linear algebra; theory of calculus; advanced calculus; complex variables;
differential equations; matrices; Fourier transform and application; numerical methods;

electricity and magnetism; quantum mechanics; classical mechanics
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Anatomy and Physiology for Medical Physicists
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Normal structures of human body at various planes and levels of head and
neck; thorax; abdomen; pelvis and extremities; physiology of skeletal; cardiovascular;
nervous; respiratory; gastrointestinal; endocrine; urinary and reproductive systems

corresponding with radiological procedures
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Radiation Dosimetry and Quality Management of Radiation Oncology
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Beam characteristics; dose calculation parameters; determination of dose in
water including absolute and relative measurements; small field dosimetry; calculations

of treatment time and monitor unit; beam modifying devices specification; acceptance

test; commissioning; quality assurance and quality control of radiation therapy machines
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Advanced Physics of Radiation Oncology
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Clinical applications in radiation oncology; treatment planning process and
verification; brachytherapy; techniques of radiation oncology; dose distribution due to
single and multiple fields; beam modifying devices; three dimensional conformal radiation
therapy; intensity modulated radiation therapy; image guided radiation therapy;
stereotactic radiosurgery; stereotactic radiation therapy; four dimensional gating with

tracking radiation therapy; electron beam therapy; proton therapy and other modern

techniques
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Clinical Oncology
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Basic clinical oncology; central nervous system malignancy; head and neck
cancer; gastrointestinal cancer; lung cancer; genitourinary cancer; gynecological cancer;
breast cancer; lymphoma; sarcoma; pediatric cancer; diagnosis and treatment of cancer by
radiation; complications from radiation therapy; radiation therapy alone or in combination

with other treatment methods
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Applications of Radiobiology in Radiation Oncology
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Fundamental aspects of oncology on molecular and cellular levels; normal

tissue and tumor response to irradiation; tumor control and normal tissue complication
probability; factors modify effects of radiation; combined radiotherapy and chemotherapy;
tissue tolerance and criticality tolerance; dose rate and fractionation
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Quality Management in Diagnostic and Interventional Radiology
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Development of equipment specification; acceptance testing and quality

assurance of equipment in medical physicist role for general radiography; fluoroscopy and

intervention radiology; computed tomography; mammography and tomosynthesis;

ultrasonography; and magnetic resonance imaging
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Radiation Dosimetry and Optimization in Diagnostic Radiology
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Dosimetry methods; calculation; and estimation of patient radiation dose;

diagnostic reference level; dose audits and reviews; strategies for optimizing of patient
radiation dose in radiography; mammography; fluoroscopy and computed tomography;

dose estimation and optimization for patient groups such as pediatric and pregnant

patients
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Medical Imaging Informatics
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Principles of medical imaging informatics; picture archiving and
communication systems including components and infrastructure; communication
standards; networks; data management and distribution; telemedicine and teleradiology;
fault tolerance; image and data security; installation; acceptance test; and system

evaluation
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Quality Management in Nuclear Medicine
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Terms of reference; acceptance test and quality assurance in nuclear

medicine such as dose calibrator, thyroid uptake machine, single photon emission

computed tomography, positron emission tomography, hybrid systems
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Radiation Dosimetry in Nuclear Medicine
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Radiotracer kinetic modeling; internal radiation dose to patient using

radionuclides; management of therapy patient
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Clinical Nuclear Medicine
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Diagnosis and treatment in nuclear medicine; indications; imaging
procedures and data processing for central nervous system; endocrine system; respiratory
system; cardiovascular system; gastrointestinal system; genitourinary system; and skeletal

system; and tumor imaging
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Computerized Treatment Planning System
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Image processing and display; dose calculation algorithms in external beam;
correction-based methods; model-based methods; and Monte Carlo simulation methods;

dose calculation algorithms in brachytherapy; applications of diagnostic and nuclear

medicine images for treatment planning; image registration
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Modern Techniques in Radiation Oncology
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Modern image guided radiation therapy systems; surface guided radiation

therapy; computational advances in radiation therapy; advanced in imaging; automation

of treatment planning; deep learning-based auto contouring; advanced particle therapy;
nanoparticle in radiation therapy; oncology informatics including artificial intelligence and

big data
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Monte Carlo Simulation

winnsiugiuresisnsueuinla Mandlunauasnisuszandlduoufinilaldn
Tumafdndnisunng Snvazd ugruveseuiailaldn niseenuuuisviadn n13Raen
st idauasiafesiodmiuiiuTananisdiaes mssridouluresnisdans nisldmuiiugn
yoaeuRnlalin 1wy Anduardiiea thiausnuidefifufesiunissiaesweufinila

Basic principles of the Monte Carlo method; physics models and
applications of Monte Carlo codes in medical physics; basic features of Monte Carlo codes;
geometry design; setting of source and tally; setting conditions of simulation; basic use of
Monte Carlo codes such as PHITS and EGS; presentation in research related to Monte Carlo

simulation
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Data Sciences and Artificial Intelligence for Medical Physicists
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Principles of data sciences and artificial intelligence; computer
programming and languages for data sciences and artificial intelligence; machine leaning
such supervised learning; unsupervised learning and reinforcement learning; deep learning;
analysis and evaluation; data sciences and artificial intelligence problem and solution;

application of data sciences and artificial intelligence for medical data
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Physics and Application of Computed Tomography Technology
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Computed tomography (CT) equipment technology including automatic
tube current modulation; spectral CT; cone beam CT; breast CT; detector panel
technology; CT image formation and re-formatting; update in CT dosimetry; concepts of
modern CT scanner in quality control and implementation of advanced CT technology in

clinical practice
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Physics and Application of Magnetic Resonance
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Principles of physics in image reconstruction; principles of physics in signal
processing; principles of physics in signal generation; principles of physics in signal
detections and signal analysis; equipment component; image reconstruction algorithms;

image artifact corrections; image analysis; quality assurance; and implementation of

advanced magnetic resonance technology in clinical practice
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Seminar 1
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Principles of reading; analysis; and critiques in medical physics researches;

techniques of research presentation; research presentation in current topics
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Seminar 2
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Presentation in research and academic articles related to the thesis
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Studying the components of a thesis or of samples of thesis studies in
related fields; determining the thesis topic/title; developing a concept paper; and preparing

a review of related literature and research studies
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Thesis 2; Type A 2
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Developing research instruments and research methodology and preparing

a thesis proposal to be presented to the thesis committee
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Collecting data; analyzing data; preparing a progress report to be presented
to the thesis advisor(s); and preparing a complete thesis and a research article for

publication according to the graduation criteria
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NANGATUTUUTI W.A.2562

NaNgAsUTUUTY W.A.2567

1. 9183Y109AY 19 wuaein 1. 91g3Y1U9AY 20 wiein
658511  @AndSsduaznmsinvuialdnisunsed 3(3-0-6) | 658511  WaAnASH 2 (2-0-0)
Radiation Physics and Dosimetry Radiation Physics
658512  @Andnessdiilady 2 (2-0-4) | 658512 Sedmdin 2 (2-0-4)
Physics of Diagnostic Radiology Radiation Dosimetry
658513  @ndn193sdsnw 2 (2-0-4) | 658513  WandnsSeiifaduuariedsininm 2 (2-0-4)
Physics of Radiation Therapy Physics of Diagnostic and
Interventional Radiology
658514  F@Andvnanveansiiiades 2(2-0-4) | 658514  FWAnAMeSedinwnazusiiinen 2 (2-0-4)
Physics of Nuclear Medicine Physics of Radiation Oncology
658515  $9@TYINeN 1(1-0-2) | 658515  Wandnsnaranidandes 2 (2-0-4)
Radiobiology Physics of Nuclear Medicine
658516  Mstesiudunsieansed 2 (2-0-4) | 658516  $9@TYIVIEN 1(1-0-2)
Radiation Protection Radiobiology
658517  N15UszaaNan IWAIVIad1nsy 2(1-2-3) | 658517  nmstesiuduniieannisd 2 (2-0-4)
dnfEndn1sunng Radiation Protection
Digital Image Processing for Medical
Physicists
658520  Uszaranuidmiunsufifauni 2(2-0-4) | 658518  msUsEINARANARTIadmTU 2(1-2-3)
padln dunWandnsunmeg
Comprehensive for Clinical Practice Digital Image Processing for
Medical Physicists
658521  nsEnUURNMINAdndmsy 3(0-9-4) | 658519  M1sHNUJUANIINIeARTnd MU 3 (0-9-4)
dnfl@ndnisuund dnWandnisunmeg
Clinical Practice for Medical Physicists Clinical Practice for Medical
Physicists
658520  AdaAanILaziNAndd sy 2 (2-0-4)

dndndnisuang
Mathematics and Physics for

Medical Physicists

Fynden (Hanay field)

lsiflowndn 6 wuaefin

Jyngden (Hanau field) lsidfownin 5 wiqein

658xxx  Ayaen

Elective course

6 WA

658xxx  Awuden 5438 6

Elective course areih
e nauin$id@idedy wavnveansiuedes Seudvuden 4 Mein
nauivseEsnw Gewividen 5 91831

Fyudan (HanAINa1A15INUINYN)

agatioy 2 hein

Fyudan (Hana1Na115INUINWN) ag19tloy 2 thenin

658xxx  Ay@en 2 withefin 658xxx  Awudsn 2 withefin
Elective course Elective course
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658590

658591

658592

NUINUS 1 Ui A wuU N 2
Thesis 1, Type A 2
ANYITNUS 2 WWU N WU N 2
Thesis 2, Type A 2

a a 4

ANYTNUS 3 WHU N U A 2

Thesis 3, Type A 2

3 pILne

3 pghs

6 RILnA

658590

658591

658592

ANUTANUS 1 UHU 12.2
Thesis 1, Type A 2
Anendnus 2 wuu 17.2
Thesis 2, Type A 2
AN iWUS 3 UHu 1 2.2

Thesis 3, Type A 2

3 NENA

3 NYnR

6 WUBNR

s1e3vUsau ludundaein

lsitfosnin 7 widnein

s1e3vUsAu lidundaein

lsitfowndn 7 waefin

658510

658518

658519

658570

658571

suideuIsidemadinenmansavnn
(Lsitunefin)

Research Methodology in Health
Science (Non-credit)
mMednaransamiu
dnidndniswnme(liduniiein
Anatomy for Medical Physicists
(Non-credit)

@Sinendmiutnid@ndnisunmd
(laifumiaaiin)

Physiology for Medical Physicists
(Non-credit)

duuun 1 (Wifumbein)

Seminar 1 (Non-credit)

dunwn 2 (bidumiiein)

Seminar 2 (Non-credit)

3 (3-0-6)

1 (1-0-2)

1(1-0-2)

1(0-2-1)

1(0-2-1)

658510

658521

658570

658571

a

sz108U353dev e Ineamians
guaw (Lifuneiin

Research Methodology in
Health Sciences (Non-credit)
mMednarEnslavaiTInen
dwmsuiini@ndnsunme (laiidu
wehn)

Anatomy and Physiology for
Medical Physicists (Non-credit)

Fuwn 1 (llfundaein)
Seminar 1 (Non-credit)
fuaw 2 (aitdunaein)

Seminar 2 (Non-credit)

3 (3-0-6)

2 (2-0-4)

1(0-2-1)

1(0-2-1)
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Jv1UeAu lidesndn 19 wiaefin | Jurdedu liitfeandn 20 winefin YSuifiumiefinnainueisuses
anntu
658511 WAndSeduazmainaunldnsusssd 3 (3-0-6) | 658511  WandSed 2 (2-0-4) 1. wenidy 2 783w (el

Radiation Physics and Dosimetry

P

=)

ugrun el dndadelvg Adndidesnon
s & I A,
and Nugrunneildndvessed@ilaviliiin

«a

fmdesi
Tosoulud AudunnaInssduazuulnunIsaaesa
Uifserduadesuasndsnudundes nsinsdiond
Sunsizomedinousiofinan Sunszeveseymaiisl
Uszsiafina1e sunsisevesiimseusiedinats waia
veudneslaidoswiu UsinauasmiteTanieded auna
voseumafiiusyy nquiiedn ninmsiugiuvesnista
vunldnsunided a3 esinged Wiinssdviinussquia
Windeduvuansieiat uay mstausimseduuy
avan nMyinSdluiuiign o wasiinSdnviued
Overview of modern physics, atomic physics,
nuclear physics, overview of non-ionizing radiation
physics, radioactivity and modes of radioactive
decay, nuclear reactions and nuclear energy, X-ray
production, interactions of photon with matter,
interactions

of charged particles with matter,

interactions of neutron with matter, Monte Carlo
Techniques, radiation quantities and units, charged
particle equilibrium, cavity theory,

gas-filled

dosimetry

fundamental, dosimeters, detector,

semiconductor detector, integrating dosimeters,
small field dosimetry and new advanced in

dosimeters

Radiation Physics
Nugrumsiidndaelnl AdndFeozney
nouiuay Duedesiand n1siinsdiond Jadedising
AeUsutauazAunYessidiend Audunnmsiduay
WUURKUNISEReA UiAsendnndesuasnd s
Tundes n1saanaukarNIRANUNENIY SuRIATeN
vodlneu S1unavgnds Sunsizeesdidnnsou Suns
A3u1veslusnou é’um5ﬁ§ﬂwaqaumﬂﬁﬁﬂixwﬁn
Junsisevestinsou
Overview of modern physics; atomic physics;
band-theory; nuclear physics; X-ray production;
factors affecting X-ray quantity and quality;
radioactivity and modes of radioactive decay;
nuclear reactions and nuclear energy; attenuation
and energy absorption; photon interactions; stopping
power; electron interactions; proton interactions;
heavy charged particle

interactions; neutron

interactions

W{lems¥wingdnn Radiation
physics wag dosimetry wenfiu

2819 TALIU

2. Usumibedndu 2(2-0-4)

3. Ysuusedneduneseiu il

cu o

WemAsuiumessuilandsd

658512  adndin 2 (2-0-4)
Radiation Dosimetry

YSinaasmiie Iannsinusuiused aunantg
98 aunavesoynAfiiuszy Nquiinif inieeinyed
gunsaldmaied waliaueufneslafiugiu aruaain
wasuveIn1s AU ed nsufuiisuysinasd
TWslareadi b uuinsgiulunsfausunmssd nnsin
YsnaudadludUisvaans$ed

Dosimetric quantities and units; radiation
equilibrium; charged particle equilibrium; cavity
theory; radiation detectors; radiation monitoring and
survey meters; basic Monte Carlo techniques; dose
dose measurement

calibration traceability;

1. wyNEeNU1IN Radiation

A awa o
physics LgliAnANudaLaU
veeedn wazuTumheindu
2 (2-0-4)

2. UsufeSureseinn
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uncertainty; reference dosimetry protocol and codes
of practice; in vivo dosimetry
658512  fl@ndnnesed@ifiade 2(2:0-8) | 658513 WaAndness@idaduuardedsiminu 2 2-0-4) | 1. Usudein
Physics of Diagnostic Radiology Physics of Diagnostic and Interventional Radiology 2. vl QA
- diewSeunrmdeuaouly
mMainadidng Jedofidwmarousunusduag panMINsHENdUeINTas A MmN IE lady Uszneu
AaAMYBINNA1e59E vdnnsmeildndueanisaine | loud msadsnmiensisevialy nsdewmsiemededuay | - Uszneusie Physics of
amdeddiend Iiun mstheamensseiiluszuy | Sdsausnu nsadunmienasdneuiiamed msadns Instrument and QA
upurdenuarAavia n1sdemsaMeseduarSidTsnY | Awenasdiinun MsadsnwenaLsdniaiunnsy - Fa MeinseEEng dadud
M NANLENBLITABUAAADS MIABAMBNTLIET | Masenmasslonuudulven waznsas1enImme demanaUsunuiduay
UL NIANLANBNTLIINIVIUANTIN UATNITATIAAIY ﬂ?uﬁmmmﬁqq UAEMANNNTINNNTAMATNIILSE ANMNUBINTNEESIE Ban
mwiunIzgn nann1sneildndvesnisasenindie | adeuasisdsiusnm
ammuimﬁmmqa waguaNNIN1IRandveinsasi Physics principles of diagnostic radiography;
mwﬁ’JEJﬂ?i'uL?iENﬂ’J’mﬁq& including general radiography; fluoroscopy and
X-ray production, exposure parameters and | interventional radiology; computed tomography;
influence on image quality, Physics in X-ray imaging | mammography; dental radiography; magnetic
for general radiography in both analog and digital | resonance imaging; and ultrasound imaging; and
systems, fluoroscopy and interventional radiology, | principle of quality management of diagnostic and
computed tomography, mammography, dental | interventional radiology
radiology and bone densitometry, physics in
magnetic resonance imaging and physics in
ultrasound imaging
658513  fl@ndvnne3ed@snun 2(20-8) | 658514  WAnAveSadSnwuarusdeiner 2 (2-:0-4) | 1. Usudein
Physics of Radiation Therapy Physics of Radiation Oncology 2. vl QA
- diewSeunrmdenaouly
Fadlnnounazaunindiannsouluusdinwm wdnnsmailAndveaaesiionneiadinw wdes Uszneu
wanmsmaiiandveaaiesiionsdidnm wiemeid | aedidszesing uavsverlng wiessianinssnwims | - Uszneusae Physics of
svozlna uarszezlng Msdiasemsinw msAuIn | AuIUTIINSE sTuuAeLIAETIUALNTSS Y Instrument and QA
USunmsed nsnsuaunssnudmiunisaissdae | wissdelunsmsnauununisinu uasvdnnisdans
WA LagN1IATINERULNUNITS N SEuuteya | ANAMIIUNISEShykazuzising)
uagmanNsUsEiuAuAmauesi@shn Principles of physics in radiation therapy
Photon and electron radiation therapy, | equipment for teletherapy and brachytherapy
principles of physics in radiation therapy equipment | machines; simulators; computerized treatment of
for teletherapy and brachytherapy machines, | planning system and instruments of treatment
simulation, treatment planning for various | verification; principles of quality management in
techniques of radiation therapy and verification, | radiation oncology
radiation therapy information systems and principles
of quality management in radiation therapy
658514  WaAndmanenansiaedes 2(2-0-4) | 658515 WaAndvnsvaansiundes 2(2-0-0) | 1. UuTein
Physics of Nuclear Medicine Physics of Nuclear Medicine 2. i QA
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Tundesiuasesdiowuulisenm wazanen nsudn
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Suaansellad AunmamaeuasdyINTUNIY Uay
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Principles of physics in nuclear medicine both

non-imaging  and  imaging  instrumentations,

production of radionuclides and
radiopharmaceuticals, detectors and electronics,
image quality and noise, and quality management in

nuclear medicine

afann eyaleUSinamamansiuaies uag
winMsInNsAuAMIUNYmaRSTuAGy S

Principles of physics of nuclear medicine for
radiation counting and imaging instrumentations
such as single emission

photon computed

tomography, positron emission tomography, hybrid

systems;  production of radionuclides and
radiopharmaceuticals; basic internal dosimetry;
image  reconstructions;  quantitative  nuclear

medicine; principles of quality management in

nuclear medicine

@

658515  SeddInen 1(1-0-2)

Radiobiology

v
v AN a

AMUSAUFIUNTETIINeT Randuaziadves

v o

3
Msgandusd ravesiedredsdiTinseduluana sedu
wad wazsia31n1e MImevenTagannslTuE
n3MNIIIERTINTRLgAd LAY JULUUYBINTINNITTEA
Tn navosSiduvudaaulanatuulddniau navesed
fefugnITHLaAeaTeIenan navesfsddeiigouuas
MIntuAssA mann15ve9583Inedmsuntsteiu
dunwaned

Basic knowledge of radiobiology, physics and
chemistry of radiation absorption, effects of radiation
on macromolecules, cells, and total body, radiation
induced cell death, cell survival curves, deterministic
and stochastic effects of radiation, radiation effects
on genetics radiation effect on whole body and

major organs, radiation effects on embryo and fetus,

radiobiological basis of radiation protection

v

658516  $a@dIven 1(1-0-2)
Radiobiology

AudiugIumeSaataine Mdnduazaiivesnis
andusad wmnsalfifesdesiunsgninanesiesedly
seauwasuazliang nalnnsvhaneuasYeuLsRey
ouazlasiuloy nsareleundsnuidadunas
UseAnduatnmduing Jadufifnadennulidossd
AuduiusvesnsUInLuresaadaIndnonis
AUANNTATYAULARAZNITANETDATAT N15ANBVD
WwadaNN1stasused nsminssendinvevadua
SULUUTRINTINNN559n TN KaveessduuuTauLaYNa
wuulidaau nguemslifusduuuileundu naves
Feddonugnssu navassiddomsounaznsnluassd

Basic knowledge of radiobiology; physics and
chemistry of radiation absorption; the cellular and
molecular events associated with radiation damage;
mechanism of DNA and chromosome damage and
repair; linear energy transfer and relative biological
effectiveness; factors influencing radiosensitivity;
relation between radiation injuries and regulation of
cell death; cell death from radiation; cell survival
curves and forms; deterministic and stochastic
effects of radiation; acute radiation syndrome;

radiation effects on genetics; radiation effects on

embryo and fetus

Usumeduresiednn wsiem

lrinseunay

658516  nsUeaiusunsI8INTd 2 (2-0-4)

Radiation Protection

=i o

9anA15U 09 U UNTIWANNTIE IR AU U e

]

a v o

HUfUAMukasUszvrrunaly nsdndauTunused

O]

3 v v

dwsuduiRauuazUssnauiall msufurim
FeElnuraniuannINTaININ UTHLANYeIn1snTIa
uazanmved Ul n1sivuassAuUTIIMSEg 198
msUsifiutazumsdansUiinasadiduaeldsu ns
Yszidunissusdnnunasinidnaitsuenuazaiely

N353 U S uS i ui U UAukaz nns
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Radiation Protection
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aURWnLarLHURNAUN1959E n159nsEatennuTes

3 Ll 5
¥

Woun13sed nsusnisdanisnindudun$ed nisvuds
ansiusiuned uaznpunediieatos

Radiation protection principles to medical,
occupational and public exposure, dose limits for
occupational and public, dose optimization based
on: image quality, examinations and patient
conditions, determination for diagnostic reference
levels, patient dose evaluation and management,
assessments of radiation exposure from external and
internal sources, area radiation survey and personal
monitoring, design and calculation of thickness for
shielding structure and radiation treatment rooms,
radiation accident and emergency plan, radioactive

decontamination, radioactive waste management,

transportation of radioactive materials and legal

UsgdfUARa  N159BNLUULAZATUIMAINNUIYEY
Tassasamyasiduagiomnessd gufiveuasunugnidu
Meded mstrsvdeanusesidouns¥d nsudms
Fan15nInANTUATIE nsvudsaIsiuunded waz
nguanefiieatos

Radiation protection principles to medical;
occupational and public exposure; dose limits for
occupational and public; dose optimization based
on: image quality; examinations and patient
conditions; determination for diagnostic reference
levels; patient dose evaluation and management;
risk assessments; assessments of radiation exposure
from external and internal sources; area radiation
survey and personal monitoring; design and
calculation of thickness for shielding structure and
radiation treatment rooms; radiation accident and
radioactive

emergency plan; decontamination;

radioactive waste management; transportation of

aspects radioactive materials and legal aspects
658517  MSUTTUIANANINAINAAINST 658518 N15USEUIAHAATNA T ad1u5U | 1. fin Mathematics aon 11l
dnfl@ndnisunnd 2 (1-2-3) dnfldndnsunnd 2 (1-2-3) | Tdlwivn Mathematics and

Digital Image Processing for Medical Physicists

Al AAERS A1 UNITUTTRIANAN WA T
nannIsUsEINaNan MATTE Msldunvenim nsuans
Fayaniw nsUTudsanm nmsudledeunnsesvesnm
MINTINTM MsUTELIANAN TV UTElAT 851
0INIM AITWUAININITVIAGR NITUIVOUAIN A5
Fuwuntoyanin n1sdvdanin msdeuiuiuresnm
MITIWAM NFRATINN Inen1stagiunasmade
Indlunisuszanananin uasn1suszgneldnig
UszananannAIadmiunsas eI enIsug

Mathematics for digital image processing,
principles of digital

image processing, image

acquisitions, image representations, image

enhancements, image restoration, image filtering,
morphological ~ image  processing,  geometric
transformation, edge detection, image segmentation,
image compression, image registration, image fusion,
image analysis, current knowledge and new
techniques in image processing, and applications of

digital image processing for medical imaging

Digital Image Processing for Medical Physicists
nanNATUTELIANAN WA TUTLATUADUAIADS
dmsumsusznanmadva MsleuweIn I MIlans
dayanin MsUsulsanm msudladeunnsesvesnm
LagN1INTBININ miﬂﬁxmamamwmqﬁ”mgﬂi'N
1A59651990901W NMSUUAIVINSVIAER NSHVBUAN
msduwunteyanin nsdudanin nsdeuriuiuves
amaznsTmam msafuamilvd msdssendldnng
Usguranan WA INadInsuNIsas 1NN NN NG
LLa:ﬂﬁﬁTﬂmifagaLﬁuaﬁﬁu Mé’ﬂmiﬁyug’lu%a
TaygiUseaug lUsunsuaouiines a1uiy
Uyuszing nsiseusvennios nsiouidedn
YyyuseRvgdmsutinidndnisunmg
Principles of digital image processing
computer programming for digital image processing;
image acquisitions; image representations; image
enhancements; image restoration and image filtering;
morphological ~ image  processing;  geometric
transformation; edge detection; image segmentation;
image compression; image registration and image
fusion; image reconstruction; and applications of
digital image processing for medical imaging;
principles of artificial intelligence (Al); computer
programming for Al; machine learning; deep learning;

Al for medical physicists

Physics for Medical Physicists
2. iy Computer Programming
(M0 1AD.1 LazsusesanItu)
3. il Basic Al lufe3ue
51831 omniluimdeiimas
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658520 Uszanapuidmiunmsufifaumadiin
2 (2-0-4)

Comprehensive for Clinical Practice
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Concepts of quality assurance and quality
control  for imaging devices, radiation dose
measurement in general radiograph, mammography,
fluoroscopy, dental radiography and computed

tomography, dose calibrator, single photon emission

computed  tomography, positron  emission
tomography, photon and electron dosimetry
measurement, simulation, computer treatment

planning systems, treatment plan verification

1. Upsnedvn iesannlaiseu
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658521  msAnUfURNsemATind sy

Infdndnisunng 3 (0-9-4)

Clinical Practice for Medical Physicists
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Practice in quality assurance and quality
control of imaging devices in diagnostic radiology
and nuclear medicine including radiation therapy
machines, air kerma dose measurement, phantom
dose measurement to estimate patient dose,
performance specification, acceptance testing and
commissioning equipment, calibration of the sources
and maintenance, calculation of dose distributions
and machine

settings for patient treatments,

assurance of the accuracy of treatment unit

658519  msAnUfURnsemATind iy

dnfldndnisunme 3 (0-9-4)
Clinical Practice for Medical Physicists
laitfosnn 135 3l
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Clinical practice in medical physics with
professional ethics; calculating and measurements
of patient dose; strategies for optimizing of patient
radiation dose; quality management in diagnostic
radiology of adiation oncology; radiation dose
measurement; treatment planning and patient-
specific quality assurance; quality management in
radiation oncology; nuclear medicine; internal

radiation dose to patient using radionuclides;

quality management in nuclear medicine; radiation

1. YSumasunesieivn Todalau
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parameters and settings used for a patient’s

treatment

protection and safety to patients; health workers;

and general public.

658520  pdladanswazanddmsu

Tnidndn1sunng 2 (2-0-4)

Mathematics and Physics for Medical Physicists
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Linear algebra; theory of calculus; advanced
calculus; complex variables; differential equations;
matrices; Fourier transform and application;
numerical methods; electricity and magnetism;

qguantum mechanics; classical mechanics
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Radiation Dosimetry and Quality Assurance of

Radiation Therapy Modalities
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Beam characteristics, dose calculation
parameters, determination of dose in water including
absolute and relative measurements, calculations of
treatment time and monitor unit, dose distribution
due to single and multiple fields, beam modifying
devices specification, acceptance test,
commissioning and quality assurance of radiation
therapy machines including simulator, teletherapy
machines, brachytherapy machine, and treatment

planning system

Radiation Dosimetry and Quality Management of
Radiation Oncology

ANANwUEIANIzYeed15ed dauUsdmiunis
fnaiaded msUssdiursinasadinh st
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Beam  characteristics;  dose  calculation
parameters; determination of dose in water including
absolute and relative measurements; small field
dosimetry; calculations of treatment time and
monitor unit; beam modifying devices specification;
acceptance test; commissioning; quality assurance

and quality control of radiation therapy machines

2. w‘\fmﬂfamf%aq Small field

dosimetry

658531  mATnUsyynavness@snm 2(1-2-3)

Clinical Application in Radiation Therapy

658531 17\1ﬁﬂﬁﬂfquwi"aﬁ{ﬂmuasmL%ﬁmm
2(1-2-3)
Advanced Physics of Radiation Oncology
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Clinical applications in radiation therapy,
treatment planning process and verification,
brachytherapy, techniques of radiation therapy such
as three dimensional conformal radiation therapy,
intensity modulated radiation therapy, image guided
radiation  therapy, stereotactic  radiosurgery,
stereotactic radiation therapy, four dimensional
gating and tracking radiation therapy and deep
inspiration breath hold, electron beam therapy,

proton therapy and other modern techniques
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Clinical applications in radiation oncology;

treatment planning process and verification;

brachytherapy; techniques of radiation oncology;
dose distribution due to single and multiple fields;
beam modifying devices; three dimensional
conformal radiation therapy; intensity modulated
radiation therapy; image guided radiation therapy;
stereotactic radiosurgery; stereotactic radiation
therapy; four dimensional gating with tracking
radiation therapy; electron beam therapy; proton

therapy and other modern techniques

658532  maUszendldsad@iinelunusdsnuinag

uzi3inenatn 2 (2-0-6)
Application of Radiobiology in Radiation Therapy and

Clinical Oncology
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The cellular and molecular events
associated with radiation damage, mechanism of
DNA and chromosome damage and repair, linear
energy transfer and relative biological effectiveness,

factors influencing radiosensitivity, relation between

658532  uwlSinemaiin 1(1-0-2)
Clinical Oncology
g 2 a aa <
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Basic clinical oncology; central nervous system
malignancy; head and neck cancer; gastrointestinal
cancer; lung cancer;  genitourinary  cancer;
gynecological cancer; breast cancer; lymphoma;
sarcoma; pediatric cancer; diagnosis and treatment
of cancer by radiation; complications from radiation
therapy; radiation therapy alone or in combination

with other treatment methods
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radiation injuries and regulation of cell death, clinical
response of tumor and normal tissues, fundamental
aspects of oncology on molecular and cellular
levels, the effect of time, dose and fractionation,
applications of radiobiological concepts in radiation
therapy, radiosensitizers, radioprotectors, molecular
target of cancer therapies, basic clinical oncology,
central nervous system malignancy, head and neck
cancer, gastrointestinal  cancer, lung cancer,
genitourinary cancer, gynecological cancer, breast

cancer, lymphoma, sarcoma, pediatric cancer
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658533
UeL59men

Applications of Radiobiology in Radiation Oncology
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Fundamental aspects of oncology on molecular
and cellular levels; normal tissue and tumor
response to irradiation; tumor control and normal
tissue complication probability; factors modify
effects of radiation; combined radiotherapy and
tissue tolerance

chemotherapy; and criticality

tolerance; dose rate and fractionation
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658533 mMsImmeil@ndluaussdidade 2 (1-2-3)

Physics Measurement in Diagnostic Radiology
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Development of equipment specification,
acceptance testing and quality assurance of imaging
equipment in medical physicist role for general
radiography both analog and digital

systems,

fluoroscopy and intervention radiology, computed

658540 M3INNTAUAINNISERTdEwaY TaET
$nw 2(1-2-3)
Quality Management in Diagnostic and
Interventional radiology
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Development of equipment specification;
acceptance testing and quality assurance of
equipment in medical physicist role for general
radiography; fluoroscopy and intervention radiology;
computed and

tomography;  mammography

1. Wasudesedn

2. ysuliidomn Qc X-ray
imaging system 13 IAEA
No.47 (Handbook of Basic
Quality Control Tests for
Diagnostic, 2023) 1ne Digital
radiography (333 CR W.ag DDR)
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tomography, mammography, bone densitometry,

ultrasound, and magnetic resonance imaging

tomosynthesis; ultrasonography; and magnetic

resonance imaging

658530  @NSAUNANINNNNTUNNS 2 (1-2-3)

Medical Imaging Informatics
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Fundamentals  of  medical imaging
informatics, picture archiving and communication
systems including components and infrastructure,
communication standards, networks, data
management and distribution, telemedicine and
teleradiology, fault tolerance, image and data
security, installation, and

acceptance  test,

evaluation

658502  @NSAUMANINNNNITUNNS 1(1-0-2)

Medical Imaging Informatics

NANAITVBIATAUNANINNIIAITUNNY 52U
Faufunmuaznisdears Idun dauusenauuas
Tassasreitugiu wmsgdlunsdeans svuuiadade
msdanisuasnisnsztedeyassuu nswungnislng
wagsd@inemilng nsAmuReANEENNETOITTUU
AuUasndorasninuastoya M3RART MIATITUIA
$U wagnsUssiliuszuy

Principles of medical imaging informatics;
picture communication

archiving and systems

including ~ components  and infrastructure;

communication standards; networks; data
management and distribution; telemedicine and
teleradiology; fault tolerance; image and data
security; installation; acceptance test; and system

evaluation

1. USuAesunesigdan

658535 MFIAVUINITNSUASIALaz NS AUAUSINe
Sefludndrunumngau 2 (2-0-4)
Radiation Dosimetry and Optimization in Diagnostic

Radiology
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Introduction to IAEA basic safety standard,
different

scope and generic requirements for

exposure  situations, radiation dosimetry and

optimization of radiation dose, dosimetric quantities

and units, selection of instrumentation,

establishment of a diagnostic SSDL calibration
facility, code of practice for measurements of patient
dose, radiation dose audit, radiation dose and image
quality optimization

strategies in  radiography,

mammography,  fluoroscopy and  computed

v

658541  SedmdanarnsituSuiusdesramanzay

2 (1-2-3)
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Radiation Dosimetry and Optimization in Diagnostic
Radiology
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Dosimetry methods; calculation; and estimation
of patient radiation dose; diagnostic reference level,
dose audits and reviews; strategies for optimizing of
radiation dose in

patient radiography;

mammography;  fluoroscopy and  computed
tomography; dose estimation and optimization for
patient groups such as pediatric and pregnant

patients

1. YSudesedn
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tomography,  dosimetry  measurements  and

optimization for pediatric and pregnant patients
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Radiation Dosimetry and Radionuclei Therapy in

Nuclear Medicine Modalities
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Radiation dosimetry in nuclear medicine,
radiotracer  kinetic modeling, medical internal
radiation dose to patient in diagnosis and treatment

using radionuclides

658550  MIIANIAUNINNIIAERTTIATES
2 (1-2-3)

Quality Management in Nuclear Medicine
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Terms of reference; acceptance test and quality
assurance in nuclear medicine such as dose
calibrator, thyroid uptake machine, single photon
emission computed tomography, positron emission

tomography, hybrid systems

1. YSuiiashdalumeiuiy
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658537 adlnUszendmegenansdundes 2 (2-0-4)

Clinical Application in Nuclear Medicine
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Diagnosis and treatment in nuclear
medicine, indications, imaging procedures and data
processing for central nervous system, endocrine
system, respiratory system, cardiovascular system,

gastrointestinal system, genitourinary system, and

skeleton system, and tumor imaging

658552  LAansiaAdesaain 1 (1-0-2)

Clinical Nuclear Medicine
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Diagnosis and treatment in nuclear medicine;
indications; imaging procedures and data processing
for central nervous system; endocrine system;
respiratory system; cardiovascular system;
gastrointestinal system; genitourinary system; and

skeletal system; and tumor imaging
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Physics Testing in Nuclear Medicine
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Specification, acceptance test and quality
medicine such as dose

assurance in nuclear

calibrator, thyroid uptake system, single photon

658551  Sedadiamaveansidundes 2 (2-0-4)

Radiation Dosimetry in Nuclear Medicine
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Radiotracer kinetic modeling; internal radiation
dose to patient using radionuclides; management of

therapy patient
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emission computed tomography, positron emission

tomography, hybrid systems and cyclotron
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658540  AANNTINEAUSETIINeN 2 (1-2-
3)

Research Technique in Radiation Biology
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Basic and advanced research techniques
related to radiation biology, basic research and
current techniques involving molecular biology,
cellular biology, molecular mechanism of action of
radiation modifier agents and chemotherapeutic

drugs in vitro, animal models, and human

Uaseiv

658541  NugIuUMazwIANAMINKTIING 81
1159 2 (2-0-
4)

Basic and Advanced Concepts in Cancer Biology
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Fundamental aspects of molecular and
cellular biology involved in carcinogenesis,
mechanisms of cancer initiation, cancer growth and
metastasis, oncogene action, DNA damage and
repair, carcinogenesis by radiation, chemicals,
microorganisms, tumor immunology, molecular basis
of cell functions and regulations, processes of cell
division, cell regulations, cell death, intracellular
signalling pathways, implications of biological
findings on cancer prevention, diagnosis, and

treatment
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658542 wnluladveaenaisdnauiunes 2 (2-0-4)

Computed Tomography Technology
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Computed tomography (CT) equipment
technology including automatic tube current
modulation dual source systems, cone beam CT,
Breast CT, detector panel developments, CT image
formation and re-formatting, Advances in CT
dosimetry, concepts of modern CT scanner quality
and

control implementation of advanced CT

technology in clinical practice

658564 HaAnduazn1suszyndmalulaguosensy
ARNRAADS 2 (1-2-3)
Physics and Application of Computed Tomography
Technology
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Tunemdin
Computed tomography (CT) equipment
technology including automatic tube current

modulation; spectral CT; cone beam CT; breast CT;
detector panel technology; CT image formation and
re-formatting; update in CT dosimetry; concepts of
modern  CT  scanner quality control and
implementation of advanced CT technology in

clinical practice
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Uszgndld
Computerized Radiation Treatment Planning

System and Application
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Image processing and display, dose

calculation algorithms in external beam; correction
based methods, model based methods, and monte

carlo  simulation methods, dose calculation

algorithms in brachytherapy, applications of

diagnostic and nuclear medicine images for

treatment planning, image registration

658560 SYUUABNNIADIIMNUATIAWY 2 (2-0-4)

Computerized Treatment Planning System
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Image processing and display; dose calculation
algorithms in  external beam; correction-based
methods; model-based methods; and Monte Carlo
simulation methods; dose calculation algorithms in
brachytherapy; applications of diagnostic and
nuclear medicine images for treatment planning;

image registration
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Physics and Application of Magnetic Resonance

Imaging
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Physics and Application of Magnetic Resonance
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Physics, mathematics for signal processing, | A&in
signal generation, signal characterization, signal Principles of physics in image reconstruction;
detections, signal analysis, radiofrequency pulse | principles of physics in signal processing; principles
design, Equipment component, image | of physics in signal generation; principles of physics
reconstruction algorithms, image artifact corrections, | in signal detections and signal analysis; equipment
image  analysis, quality  assurance, and | component; image reconstruction algorithms; image
implementation of advanced MRI technology in | artifact corrections; image analysis;  quality
clinical practice assurance; and implementation of advanced

magnetic resonance technology in clinical practice

658545  wAluladlslmansou 2(2-0-4) | - Uns1e3v1

Cyclotron Technology
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Physics and devices of cyclotrons,
nuclear reactions, fundamentals in cyclotron
operation, cyclotron technology of cyclotron
subsystems such as target system, radio-frequency
system, vacuum system, source system and

advanced radiation protection
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Data Sciences and Artificial Intelligence for Medical

Physicists
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Principles of data sciences and artificial

intelligence; computer programming and languages
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for data sciences and artificial intelligence; machine
leaning such supervised learning; unsupervised
learning and reinforcement learning; deep leaming;
analysis and evaluation; data sciences and artificial
intelligence problem and solution; application of
data sciences and artificial intelligence for medical

data

658561 inpinadtlilununeddsnynarussaing
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Modern Techniques in Radiation Oncology
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Modern image guided radiation therapy
systems; surface guided radiation therapy;
computational advances in radiation therapy;
advanced in imaging; automation of treatment
planning; deep learning-based auto contouring;
advanced particle therapy; nanoparticle in radiation
therapy; oncology informatics including artificial

intelligence and big data
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Monte Carlo Simulation
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Basic principles of the Monte Carlo method;
physics models and applications of Monte Carlo
codes in medical physics; basic features of Monte
Carlo codes; seometry design; setting of source and
tally; setting conditions of simulation; basic use of
Monte Carlo codes such as PHITS and EGS;
presentation in research related to Monte Carlo

simulation
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658590 MYTNUS 1 WNU N WUU N 2 3 MeAn

Thesis 1, Type A 2
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WeatuiIngrdnus (Concept Paper) wagdnyimanis
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Study the elements of thesis or thesis
examples in the related field of study, determine a
thesis title, develop a concept paper, and prepare
the summary of literature and related research

synthesis

658590 IMNYTANUS 1 wWu 1 7. 2 3 e

Thesis 1; Type A 2
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939819 nUS Waulona1suanInuAnsIveen
Weatuinenfinus (Concept Paper) wazdavwanis

Fuaswienansuazaifenineades

Studying the components of a thesis or of

samples of thesis studies in related fields ;
determining the thesis topic/title; developing a
concept paper; and preparing a review of related

literature and research studies
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Thesis 2, Type A 2
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Develop research instruments and
research methodology and prepare a thesis proposal

in order to present it to the committee

658591 IMYTANUS 2 uH 1 7. 2 3 wihein
Thesis 2; Type A 2
o d‘ A aa a o @ o 1
Wauas eadanarISn153d8dnrnlasase
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Developing research instruments and research
methodology and preparing a thesis proposal to be

presented to the thesis committee
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Thesis 3, Type A 2
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Collect data, analyze data, prepare a progress
report in order to present it to the thesis adviser, and
prepare a full-text thesis and a research article in
order to get of published according to the graduation

criteria

658592 INTANUS 3 uHu 1 7. 2 6 NUBAN

Thesis 3; Type A
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Collecting data; analyzing data; preparing a
progress report to be presented to the thesis
advisor(s); and preparing a complete thesis and a
research article for publication according to the

graduation criteria
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Research Methodology in Health Science

ANUNNY dnwazlartU1u1en15398
Ussanaznssuinumive Msnmuadyminiide @2
wlsuasauufgu nsiiusauTindeya n133Asei

Jdaya NM5leulaTas1uass18uUNsIvY N1sUsELiuY

U

a v °

Ay Msihuaddeluld wavasseussauinide waila

MARRNIENININGIEEn Taun ™

658510 sz deuITiTemadnemansaunm 3 (3-0-6)

Research Methodology in Health Sciences
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Research definitions, characteristics and
goals, types and research processes, research
problem determination, variables and hypothesis,
data collection, data analysis, proposal and research
report writing, research evaluation, research
application, ethics of researchers, and research

techniques in health sciences

Research definitions, characteristics and goals;
types and research processes; research problem
determination; variables and hypothesis; database
retrieval for education and research purposes; data
collection; data analysis and statistical selection;
proposal and research report writing; research
researchers and human

application; ethics of

research ethics
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658518
Anatomy for Medical Physicists
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A study of normal structures of human
body in regional gross and sectional anatomy with
an emphasis on shapes, details and locations of
major structures of head, neck, upper extremity,
lower extremity, thorax, abdomen, vertebral column

and pelvis
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2 (2-0-4)

658521
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Anatomy and Physiology for Medical Physicists
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Normal structures of human body at various
planes and levels of head and neck; thorax;
abdomen; pelvis and extremities; physiology of
skeletal; cardiovascular; nervous;  respiratory;
gastrointestinal; endocrine; urinary and reproductive

systems corresponding with radiological procedures
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Physiology for Medical Physicists
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Current knowledge of the relationships

between the structures and functions of the major

systems of human body corresponding with

radiological procedures, consisting of nervous,

endocrine, cardiovascular, immune, respiratory,

digestive, urinary and reproductive system

gelusauiu Anatomy
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Seminar 1
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Principles of reading, analysis, and Principles of reading; analysis; and critiques in
critiques in medical physics researches, techniques | medical physics researches; techniques of research
of research presentation, research presentation in | presentation; research presentation in current topics
current topics
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Seminar 2
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Anerdoaiuingrinus
Presentation in research and academic

articles related to the thesis

Seminar 2
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Fmsminetesiuinednus
Presentation in research and academic

articles related to the thesis
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¥o - wwana (nwlne)  : I99AERTI19E AT.ANTN FUNS

(NM199nqE) : Associate Professor Dr.Supawitoo Sookpeng

a v L =y
NAIIUNIIVINITEIUNAY 5 U

1. MUY
1.1 57897UN1533Y
1.2 UnAuATY (szugrudeyanafiu)

Sookpeng, S., & Martin, C. J. (2023). Impact of iodinated contrast media concentration
on image quality for dual-energy CT and single-energy CT with low tube
voltage settings. Acta Radliologica, 64(3), 1047-1055. (Scopus)

Sookpeng, S., & Martin, C. J. (2022). A Phantom Evaluation of the Use of Ct Automatic
Tube Current Modulation with Low Tube Potentials for lodinated Contrast
Studies. Radliation Protection Dosimetry, 198(3), 188-195. (Scopus)

Butdee, C., Sanbunlerng, W., & Sookpeng, S. (2021). The Effect of Adjusting
Computed Tomography Scanner Couch Height for a Chest Phantom Scan
Using Automatic Tube Current Modulation System: Radiation Dose, Image
Quality and Thyroid Dose. Journal of The Department of Medical Services,
46(1), 127-137. (TCl 2)

Sookpeng, S., Martin, C. J., & Lépez-Gonzalez, M. (2021). Simplified approach to
estimation of organ absorbed doses for patients undergoing abdomen and
pelvis CT examination. Journal of Radiological Protection, 41(4), 1288.
(Scopus)

Sookpeng, S., Martin, C. J., & Krisanachinda, A. (2021). Effects of tube potential
selection together with computed tomography automatic tube current
modulation on CT imaging performance. Journal of Radiological Protection,

41(4), 809. (Scopus)
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Kaewsang, C., Sungthong, S., Tarkamsuk, S., Sookpeng, S., & Potup, P. (2020).

The Measurement of Entrance Surface Air Kerma for Digital Radiography Using
OSL NanoDot™ Dosimeter. Journal of The Department of Medical Services,
45(1), 111-119. (TCl 2)

Sookpeng, S., Martin, C. J., & Krisanachinda, A. (2020). Design and use of a phantom
for testing and comparing the performance of computed tomography
automatic tube current modulation systems. Journal of Radiological
Protection, 40(3), 753-773. (Scopus)

1.3 NUHNWHUIINIIUIY
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3. viede

Aaa ¢

4. uUNAMNIVINTG (SrUgIUteyanAfiam)
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5.4 nsadAnu (Case Study)

5.5 uda
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¥o - uwana (Mwilve)  : fYlerans1a15d as.Anu afdaugius

(NM¥199nqY) : Assistant Professor Dr.Kingkarn Aphiwatthanasumet

a v L =y
NAIIUNIIVINITEIUNAY 5 U

1. MUY
1.1 57897UN1533Y
1.2 UnAuATY (szugrudeyanafiu)

Aphiwatthanasumet, K., Niamsawan, A., Keardphare, C., & Therakomen, V. (2023).
The study of bone mass measurement by clavicle radiogrammetry in a
comparison to the dual energy x-ray absorptiometry examination. Journal of
Associated Medical Sciences, 56(1), 40-48. (Scopus)

Aphiwatthanasumet, K. (2022). Comparison of conventional and through glass
portable chest computed radiography: a Phantom study. Journal of
Associated Medical Sciences, 55(2), 1-9. (Scopus)

Aphiwatthanasumet, K., & Hematulin, A. (2020). Gender difference on myelin content
in healthy young adult brain: a quantitative magnetic resonance imaging
study at 1.5 Tesla. Journal of Associated Medlical Sciences, 53(3), 15-23.
(Scopus)

1.3 VUNHNWEUIINIIUIY

2. 7137

3. ilede

4. UNAMNVING (SeygIuTeyanfium)

5. NASIUNNEITIN T IUANWUZDU
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5.4 nsadAnu (Case Study)

5.5 uda
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%o - uwdna (nwilne)  : fYleAEnT19198 asgRned uiaundn

(NM199nqE) : Assistant Professor Dr.Titipong Kaewlek

a v L =y
NAIIUNIIVINITEIUNAY 5 U

1. U398
1.1 978997UN15398
1.2 UnAuATY (szugrudeyanafiu)

ugns Taum, AnAng 1nve3nNa, uasganagd WAWEN. (2563). NMsUsTITiuNaNTanas
wlanUasulanzlagisnisiinginsieivesivalafdlunmengisdnauianesuuulau
Judmsunisanesdusnufsvewazdine. 21587505933, 26(1), 1-12. (TCI 2)

wayENs (usavisng, Andna ATr23na, wazrgAnad wimdn. (2563). nsUszidiunisands
wanUasulanylagldisnsussanumuuunatdnsunnssnwugsadsuruazdne
mamatianisatessdusumnudu@nuiluiudnass). 21581505939, 26(1),
36-54. (TCl 2)

Chatchoedtragoon, C., Sriprasert, N., Tuasakul, S., & Kaewlek, T. (2020). Development
of breast lesion detection program. The Thai Journal of Radiological
Technology, 45(1), 8-12. (TCI 2)

Tounkhuntod, N., Hardsai, R., Pluemjai, S., & Kaewlek, T. (2020). Prediction of liver

cancer using statistical analysis. The Thai Journal of Radiological Technology,

45(1), 22-27. (TCI 2)

1.3 NUHNWEUIINIUIY

2. 7137

3. BUSHD

4. UNAMNVINTG (SeygIuTeyaiifium)
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5.2 HAIUNIIVINTNORAIUINISITIUNTHOULALNTITEUS
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5.4 nsadAnu (Case Study)

5.5 ¢1uLda

5.6 WAUIYNTH F191YNTH UMYNTH wazuIvnsduludneafeaiu

5.7 NadUES19aISAMUINgAEnsLazAlulag
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¥o - wwdna (Mwilne)  : dYwAEnsIasd as.Syiad yRad

(NM199nqE) : Assistant Professor Dr.Thunyarat Chusin

a v L =y
NAIIUNIIVINITEIUNAY 5 U

1. MUY
1.1 57897UN1533Y
1.2 UnAuATY (szugrudeyanafiu)

Donmoon, T., & Chusin, T. (2023). Establishment of typical dose levels for computed
tomography of the pelvis region in radiotherapy simulation procedures.
Journal of Thai Association of Radiation Oncology, 29(1), 23-33. (TCI 1)

Chusin, T., Yabsantia, S., & Matsubara, K. (2022). The measurement of entrance
surface dose using optically stimulated luminescence dosimeters for
determining average glandular dose in digital breast tomosynthesis:
Measurement and simulation study. Journal of Applied Clinical Medical
Physics, 23(1), e13485. (Scopus)

Donmoon, T., & Chusin, T. (2021). Establishment of local diagnostic reference levels
for commonly performed computed tomography examinations in Thai cancer
hospitals. The Thai Journal of Radiological Technology, 46(1), 35-42. (TCl 2)

Hirosawa, A., Matsubara, K., Morioka, Y., Kitagawa, M., Chusin, T., & Takemura, A.
(2021). Use of optically stimulated luminescence dosimeter and
radiophotoliminescent glass dosimeter for dose measurement in dual-source
dual-energy computed tomography. Physical and Engineering Sciences in
Medicine, 44(4), 1311-1319. (Scopus)

Matsubara, K., Yoshida, S., Hirosawa, A., Chusin, T., & Furukawa, Y. (2021).
Characterization of Small Dosimeters Used for Measurement of Eye Lens
Dose for Medical Staff during Fluoroscopic Examination. Diagnostics, 11(2),

150. (Scopus)
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Suzuki, A., Matsubara, K., Chusin, T., & Suzuki, Y. (2021). Radiation doses to the eye
lenses of radiologic technologists who assist patients undergoing computed
tomography. Radiological Physics and Technology, 14(2), 167-172. (Scopus)

Chusin, T., Matsubara, K., Takemura, A., Okubo, R., & Ogawa, Y. (2020). Validation of
mammographic x-ray spectra generated using Particle and Heavy lon
Transport code System. Physics in Medicine & Biology, 65(6), doi:
10.1088/1361-6560/ab735¢. (Scopus)

Suzuki, A., Matsubara, K., Chusin, T., & Suzuki, Y. (2020). Lead glasses significantly
reduced radiation doses to eye lenses of urologists during procedures
involving over-couch X-ray tubes. Radliation Protection Dosimetry, 189(1),

28-34. (Scopus)

1.3 NUNHNWEUIINIIUIY

2. 7137

3. BU9HD

4. UnANIYINT (SrUFIUToLANRTLN)

5. NAIIUNIGIVINIT MIANYULDU
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5.4 nsaiAnu (Case Study)

5.5 uda
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5.6 WAUIYNTU FITIUYNTH UIMYNTH wazauIvnsduludneaeineiy
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Yo - uwdna (nwilne)  : fYIeA1EAT19198 As.Sued el

(nMedange) : Assistant Professor Dr.Thanyawee Pengpan

a v L =y
NAIIUNIIVINITEIUNAY 5 U

1. MUY
1.1 57897UN1533Y
1.2 UnAuATY (szugrudeyanafiu)
Pengpan, T., Nulnukul, N., Kongthai, T., & Boonrueng, S. (2022). Developing a Mobile
Application for Estimating Patient’s Radiation Dose. Journal of Biomedical
Physics and Engineering, 2022. doi:10.31661/jbpe.v0i0.2202-1463. (Scopus)
Pengpan, T., Rattanarungruangchai, N., Dechjaithat, J., Panthim, P., Siricharuwong, P.,
& Prapan, A. (2022). Optimization of Image Quality and Organ Absorbed Dose
for Pediatric Chest X-Ray Examination: In-House Developed Chest Phantom
Study. Radiology Research and Practice, 3(7), 1-10. (Scopus)
Pengpan, T., Wongsuwan, J., Ruan-in, P., & Prapan, A. (2022). Construction of Gelatin-

based Breast Model for Practicing in Breast Ultrasound. Journal of Health
Science Research, 16(1), 51-62. (TCI 1)
1.3 wilsdefidsuananuie

2. 7131

3. Milede
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5.4 nsadAnu (Case Study)
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¥o - uwana (Mmwilve)  : fUlerans1asd asduniu ga

(NM199nqE) : Assistant Professor Dr.Nuntawat Udee

a v L =y
NAIIUNIIVINITEIUNAY 5 U

1. MUY
1.1 51891UN5398
1.2 UnAuATY (szugrudeyanafiu)
Popreeda, T., Masa-Nga, W., Deeharing, A., Udee, N., Tannanonta, C., & Thongsawad, S.
(2022). Automating QA analysis for a six-degree-of-freedom (6DOF) couch using

image displacement and an accelerometer sensor. Physica Medica, 101,

129-136. (Scopus)

Thongsawad, S., Chanton, T., Saiyo, N., & Udee, N. (2021). Planar epid-based
dosimetry for srs and srt patient-specific ga. Life, 11(11), 1559.
https://doi.org/10.3390/1ife11111159. (Scopus)

Waisarikit, A., Ross, S., Ross, G., Udee, N., & Mahasaranon, S. (2021). Modified natural
rubber glove with spent coffee grounds for prothesis arm cover. Materials

Today: Proceedings, 47, 3577-3584. (Scopus)

1.3 VUNHNWEUIINIIUIY

2. 7137

3. ilede

4. UNAMNVING (SeygIuTeyanfium)
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5.2 HAIUNIIVINTNORAIUINISITIUNTHOULALNTITEUS

5.3 NAYIUNISIVINSINDNAIUIUTBUNDEI5ITOUE

5.4 nsadAnu (Case Study)

5.5 ¢1uLda

5.6 WAUIYNTU F19IYNTH UIHYNTH wazuiIvnsdauludneaneiy

5.7 NadUES19aISAMUINgAEnsLazAlulag

5.8 HAUATINETIARIUGUNIEY Aaus

5.9 AN5UNS

5.10 YaNALIS
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¥o - uwana (Mwilve)  : JUerans19158 AU Tnvin

(NM¥199nqE) : Assistant Professor Dr.Pachuen Potup

a v L =y
NAIIUNIIVINITEIUNAY 5 U

1. U
1.1 57897UN158

1.2 UNAMNATY (SrugTutoyaiiiium)
a (]

Wy ile wiuas, AStun dadnes, gnian meAaw, Andy quis, wagnidu nein. (2563).

MyinUnasEnimnnssenmienusdszuuATvialagligunsalingsa
Towaupavdaunlunen. 275a75055N5UNNe, 45(1), 111-119. (TCI 2)

p¥unw many, 358nwal guiien, §ie1 Aemsza, ML gaasTaiiy, wasmgu v,
(2563). wavesasafinanlulzguABNIsAUYAadLZLSS squamous cell carcinoma
15. 295815 3Uunnduay Inenmansguam, 27(3), 27-37. (TC 1)

panuia 255043033, iy Tntn, anuduvi 9finens, wazandy quiie. (2563). Msfnw
ANz vasgUnsalindedleteawen vliaulunen dmsunaenusadend 6 wne
hadlunuadsnw. 15a5auIaNssanyIusUsemalne, 26(2), R14-R29. (TCI 2)

fBenT mduny, 335 axfian, $Ae1 FonTena, NYIWT Ga3TTUIY, vaanTiy NesAs,
uazw1Bu Tnviw, (2563). navesansarinanluuzsase Interleukin-6 luigaduualag

WaninseAunsenaumealulndusanlsd. 27599539In59957504g9, 29(6),

1113-1124. (TCl 2)
ARUSEN LHeuadssa, W Inein, Aun3Yy ATBUNYIALEA, Latendy av

<

Y. (2563). NavUD

MsAsuulasAmniinesfitlenunmussnmuas Ui EfiUeldsuan
LS BONULIEABNTIABSaRINSSNY. 275875 IANIASH W IURIUsEAlYe,
26(2), R77-R78. (TCl 2)

Luetragoon, T., Thongsri, Y., Daotak, K., Potup, P., & Usuwanthim, K. (2023). Anti-
proliferative and immunomodulatory properties of kaffir lime leaves and
bioactive compounds on macrophages co-cultured with squamous cell

carcinoma. Plos One, 18(2). https://doi.org/10.1371/journal.pone.0281378.

(Scopus)
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Buakaew, W., Sranujit, R. P., Noysang, C., Krobthong, S., Yinechutrakul, Y., Thongsri, Y.,
& Usuwanthi, K. (2022). Proteomic Analysis Reveals Proteins Involved in the
Mode of Action of B-Citronellol Identified From Citrus hystrix DC. Leaf Against
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£199427n31n SERIES, TRAINING COURSE "Postgraduate Medical Physics Academic Programmes.".
U89 IAEA

Anatomy and Physiology as applied to Medical Physics:

— TORTORA, G.J., DERRICKSON, B.H., Principles of Anatomy and Physiology. John Wiley &
Sons, Inc., New Jersey, USA (2011).

— WEIR, J., ABRAHAMS, P.H., SPRATT J.D., SALKOWSKIET L.R., Imaging Atlas of Human
Anatomy, 4th Edition. Mosby, Maryland, USA (2010).

Radiobiology

- JOINER, M.C., VAN DER KOGEL, A.J., (Eds), Basic Clinical Radiobiology 5th edition, CRC Press
(2019).

- HALL, E.J., AND GIACCIA, A. Radiobiology for the Radiologist, Lippincott Williams & Wilkins,
Philadelphia, US, 8th Ed. (2018).

— LEHNERT, S., Biomolecular Action of lonizing Radiation (Series in Medical Physics and
Biomedical Engineering), Taylor and Francis, USA (2007).

— INTERNATIONAL ATOMIC ENERGY AGENCY, Radiation Biology: A Handbook for Teachers and
Students, Training Course Series, No. 42, IAEA, Vienna (2010).

- ICRP, 2007. The 2007 Recommendations of the International Commission on Radiological
Protection. ICRP Publication 103. Ann. ICRP 37 (2-4).

Radiation Physics

— PODGORSAK, E. B., Radiation Physics for Medical Physicists (Biological and Medical Physics,
Biomedical Engineering), Springer, New York, USA (2010).

— ANDREO, P., BURNS, D.T., NAHUM, A.E., SEUNTJENS, J., ATTIX, F.H., Fundamentals of lonizing
Radiation Dosimetry. Wiley-VCH, Weinheim, GERMANY (2017).

Radiation Protection

— INTERNATIONAL COMMISSION ON RADIATION UNITS AND MEASUREMENTS, Operational
Quantities for External Radiation Exposure, ICRU Report No. 95, Bethesda, MD (2021).

— EUROPEAN COMMISSION, FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED
NATIONS, INTERNATIONAL ATOMIC ENERGY AGENCY, INTERNATIONAL LABOUR
ORGANIZATION, OECD NUCLEAR ENERGY AGENCY, PAN AMERICAN HEALTH ORGANIZATION,
UNITED NATIONS ENVIRONMENT PROGRAMME, WORLD HEALTH ORGANIZATION, Radiation
Protection and Safety of Radiation Sources: International Basic Safety Standards, IAEA Safety
Standards Series No. GSR Part 3, IAEA, Vienna (2014).
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— INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION, The 2007 recommendations
of the International Commission on Radiological Protection, ICRP Publication 103, ICRP,
Ottawa (2007).

— INTERNATIONAL ATOMIC ENERGY AGENCY, IAEA, Safety Assessment for Facilities and
Activities: General Safety Requirements, Part 4 (Rev. 1), IAEA, Vienna (2016).

Professional and Scientific Development

- JURAN, J. M. and DE FEQ, J., Juran’s quality handbook: The complete guide to
performance excellence, McGraw-Hill, New York (2010).

— BEAUCHAMP, T.L., CHILDRESS, J.F., Principles of Biomedical Ethics, Oxford University Press,
UK (2013).

Medical Imaging Fundamentals

- GONZALEZ, R., and WOOQODS, R., Digital Image Processing. Prentice Hall, New Jersey, USA
(2007).

— BUSHBERG, J.T., SEIBERT, J. A, LEIDHOLDT Jr, E.M. and BOONE, J. M., The Essential Physics
of Medical Imaging, Wolters Kluwer, Philadelphia (2021).

Radiation Dosimetry

— ANDREO, P., BURNS, D.T., NAHUM, A.E., SEUNTJENS, J., ATTIX, F.H., Fundamentals of lonizing
Radiation Dosimetry. Wiley-VCH, Weinheim, GERMANY (2017).

- ROGERS, D.W.O., CYGLER, J., Clinical Dosimetry Measurements in Radiotherapy: AAPM 2009
Summer School, Medical Physics Pub Corp, Madison, USA (2009).

— KNOLL, G.F., Radiation Detection and Measurement. Wiley, USA (2010).

— ICRU Report 90. Key Data for lonizing-Radiation Dosimetry: Measurement Standards and
Applications. International Commission on Radiation Units and Measurements. Bethesda, MD,
USA (2016).

Physics of Radiation Oncology

- PODGORSAK, E., (Ed), Radiation Oncology Physics: A Handbook for Teachers and Students,
IAEA, Vienna (2005).

— KHAN, FAIZ M., The Physics of Radiation Therapy, Lippincott Williams & Wilkins,
Philadelphia (2014).

— MAYLES, P., NAHUM, A., AND ROSENWALD, J.C., Handbook of Radiotherapy Physics, Theory
and Practice, Taylor & Francis, USA (2007).

— BALTAS, D., SAKELLIOU, L., ZEMBOGLOU, N., The Physics of Modern Brachytherapy for
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Oncology, CRC Press (2007).

— INTERNATIONAL ATOMIC ENERGY AGENCY, Radiation Protection and Safety in Medical Uses
of lonizing Radiation: Specific Safety Guide No. SSG- 46, IAEA, Vienna (2018).

- ICRU Report 50. Prescribing, Recording and Reporting Photon Beam therapy. International
Commission on Radiation Units and Measurements. Bethesda, MD, USA (1993).

— ICRU Report 62. Prescribing, Recording and Reporting Photon Beam therapy (Supplement
to ICRU Report 50). International Commission on Radiation Units and Measurements.
Bethesda, MD, USA (1999)

— ICRU Report No. 71. Prescribing, Recording, and Reporting Electron Beam Therapy.
International Commission on Radiation Units and Measurements. Bethesda, MD, USA (2004).
- ICRU Report 83. Prescribing, Recording and Reporting Photon Beam Intensity Modulated
Radiation Therapy (IMRT). International Commission on Radiation Units and Measurements.
Bethesda, MD, USA (2010).

— ICRU Report 91. Prescribing, Recording and Reporting of Stereotactic Treatments with Small
Photon Beams. International Commission on Radiation Units and Measurements. Bethesda,
MD, USA (2019).

Physics of Nuclear Medicine

— INTERNATIONAL ATOMIC ENERGY AGENCY, Nuclear Medicine Physics: A Handbook for
Teachers and Students, IAEA, Vienna (2014).

— INTERNATIONAL ATOMIC ENERGY AGENCY, Quantitative Nuclear Medicine Imaging:
Concepts, Requirements and Methods, IAEA, Vienna (2014).

- BUSHBERG, J.T., SEIBERT, J. A, LEIDHOLDT Jr, E.M. and BOONE, J. M., The Essential Physics
of Medical Imaging, Wolters Kluwer, Philadelphia (2021).

— CHERRY, S.R., SORENSEN, J.A., PHELPS, M.E., Physics in Nuclear Medicine, Elsevier Saunders,
Philadelphia (2012).

- STABIN, M. G., Fundamentals of Nuclear Medicine Dosimetry, Springer, USA (2008).

— INTERNATIONAL ATOMIC ENERGY AGENCY, Radiation Protection and Safety in Medical Uses
of lonizing Radiation: Specific Safety Guide No. SSG- 46, IAEA, Vienna (2018).

— INTERNATIONAL ATOMIC ENERGY AGENCY, Dosimetry for Radiopharmaceutical Therapy,
IAEA, Vienna (in preparation).

Physics of Interventional and Diagnostic Radiology

— INTERNATIONAL ATOMIC ENERGY AGENCY, Diagnostic Radiology Physics: A Handbook for
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Teachers and Students, IAEA, Vienna (2014).

- BUSHBERG, J.T., SEIBERT, J. A., LEIDHOLDT Jr, E.M. and BOONE, J. M., The Essential Physics of
Medical Imaging, Wolters Kluwer, Philadelphia (2021).

- DENDY, P.P., HEATON, B., Physics for Diagnostic Radiology, CRC Press, USA (2011).

- SAMEI, E., PECK, D., Hendee’s Physics of Medical Imaging, Wiley-Liss, New York (2019).

— SPRAWLS, P., Physical Principles of Medical Imaging, Medical Physics Pub Corp, Madison
(1993).

— INTERNATIONAL ATOMIC ENERGY AGENCY, Radiation Protection and Safety in Medical Uses
of lonizing Radiation: Specific Safety Guide No. SSG- 46, IAEA, Vienna (2018).
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Guest Lecturer Acceptance Form
Master of Science Program in Medical Physics

Faculty of Allied Health Sciences, Naresuan University

Dear Dean of the Faculty of Allied Health Sciences,

I am Kosuke Matsubara, writing to you in my capacity as a professor with the highest
qualification in Doctor of Philosophy in Health Sciences. | am currently affiliated with the Department
of Quantum Medical Technology, Faculty of Health Sciences, Kanazawa University, Japan. As per
the invitation from the Faculty of Allied Health Sciences, Naresuan University, | am honored to

M Accept

O Reject

the role of Guest Lecturer for the Medical Physics program.

Sincerely,

( Signature)
(Kosuke Matsubara, Ph.D.)
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Guest Lecturer Acceptance Form
Master of Science Program in Medical Physics

Faculty of Allied Health Sciences, Naresuan University
Dear Dean of the Faculty of Allied Health Sciences,

I am Akihiro Takemura, writing to you in my capacity as a professor with the highest
qualification in Doctor of Philosophy in Health Sciences. | am currently affiliated with the Department
of Quantum Medical Technology, Faculty of Health Sciences, Kanazawa University, Japan. As per
the invitation frgm the Faculty of Allied Health Sciences, Naresuan University, | am honored to

c}E(;l't.cce-pt
O Reject

the role of Guest Lecturer for the Medical Physics program.

Sincerely,

...... A/MW{"W( Signature)

(Akihiro Takemura, Ph.D.)
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