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3.1.3 598291
AU N BUU N 2

IMUUNUILANTIUNADANANEAT Laidfaandn 36 vidaein
1.97u5187391 (Course Work) Tsidaanin 24  wilein
1.1 A¥1UsAU 12 wuqein

658511 Wandssduazn1sinvuinlonisuissd 3(3-0-6)

Radiation Physics and Dosimetry

658512 TaAnduaziadasiielurussdine 3(3-0-6)
Physics and Instrumentations in Radiology

658513 SedTINeLarNISURIAUSUATI8AINTIE 3(3-0-6)
Radiation Biology and Radiation Protection

658514 msUszaanannAIiadmsutnid@ndnisunng 3(2-2-5)

Digital Image Processing for Medical Physicists

1.2 3ynden lidesndn 12 wiqwde
Tvidadenisaunsil
(1) donSeusedvmunguivngulanguuiewintiu tagldsuanuiugeu

9999191597USNWN  9g19tey 9 WA

nauAYTedTnwn

658520 msinvualdnsusfeduasnsuseuaninmiaiesiionnadsding 3(2-2-5)
Radiation Dosimetry and Quality Assurance of Radiation
Therapy Modalities

658521 AdATinUsEENAN19SI@Tnw 2(1-2-3)
Clinical Application in Radiation Therapy

658522  m3Uszendld5sdTaimenlunisinendin 2(2-0-4)
Application of Radiation Biology in Clinical Oncology

658523  nsRnU{URNIeedTinluusdsnmdmiuini@ndnisunnd 2(0-6-3)
Clinical Practice in Radiation Therapy for Medical Physicists

naudySedtady

658524 msinvuelinisuiddnasmsUsziunanimedasdionisadidads 3(2-2-5)
Radiation Dosimetry and Quality Assurance of
Diagnostic Radiology Modalities

658525  @1TAUMNANINVINNITLANE 2(1-2-3)
Medical Imaging Informatics

658526 n1sUszandlgnsUaaiudunsieaindedluausaditady 2(1-2-3)
Application of Radiation Protection in Diagnostic Radiology

658527 msAnUURN I eAdEnlunuSE@Itadedmiuinidndnisunnd 2(0-6-3)
Clinical Practice in Diagnostic Radiology for Medical Physicists
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nguivAansiates
658528  msinvunaldnisuHTEuaznsUsEiugunn
\n3esflenasmaniiandes 3(2-2-5)
Radiation Dosimetry and Quality Assurance of
Nuclear Medicine Modalities
658529 AatNUsTENANIIvAmansiiuades 2(2-0-4)
Clinical Application in Nuclear Medicine
658530 n1sUszandldnstdesiudunseaindadlununemansiunies 2(1-2-3)
Application of Radiation Protection in Nuclear Medicine
658531 msRnU{URNIeAdTnluuYmanstianges 2(0-6-3)
dwsutiniandnisuumg
Clinical Practice in Nuclear Medicine for Medical Physicists

@) l¥aandenseuseinsweluil Ingldsunudiureuvesennnsdi
Usnwn egiey 3 wiihefn
658540 WALANITITEAIUSIETIING 3(2-2-5)
Research Technique in Radiation Biology
658541 HUFTULAIIIANAIMTNNIST INET0IIZSS 3(3-0-6)
Basic and Advanced Concepts in Cancer Biology
658542 Bidnnseind 3(2-2-5)
Electronics
658543 S¥UUABNIILADIINHHUNITINIMAEN1TUsTENALY 3(2-2-5)
Computerized Radiation Treatment Planning
System and Application
658544 WAnd wazn13UsTyNAvaINITASIaNINAIAUULLIVANKSS 3(2-2-5)
Physics and Application of Magnetic Resonance Imaging
658545 waluladlglaansou 3(2-2-5)
Cyclotron Technology
2. wendwus lddesndn 12 wiaehne

658590 NEINUS 1 LW A LUU N 2 3 nwin
Thesis 1, Type A 2

658591 INYITNUS 2 WHU N WUU A 2 3 nwin
Thesis 2, Type A 2

658592 INYITNUS 3 WHU N WUU A 2 6 nuIwhe

Thesis 3, Type A 2
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3. s1e9v1Usaulddunuqenin 9w 7 widaena

658510 setlgUTTIUMIMEIMANTAVAN 3(3-0-6)
Research Methodology in Health Science

658515 nglinAransLazasTInedmsutnid@ndnisunnd 2(2-0-4)
Anatomy and Physiology for Medical Physicists

658570 &uuun 1 1(0-2-1)
Seminar |

658571 duuun 2 1(0-2-1)

Seminar |l
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3.1.4 WNUNISANE
R N BUU N 2

JuUUN 1
A1ANTSANYIAU

658510 szideuiITemaInenmansgunn (ldumiein) 3(3-0-6)
Research Methodology in Health Science (Non-credit)

658511 WANATIA uazn1TInvuIAlgnISUNSE 3(3-0-6)
Radiation Physics and Dosimetry

658512 Wanduaziedeaiielumussdine 3(3-0-6)
Physics and Instrumentations in Radiology

658513 $9aTIMeMazN15UITUTUATI89INTIE 3(3-0-6)
Radiation Biology and Radiation Protection

658515 neAnamaniiazasTinerdmsuini@ndnisunvg (Widunuaedn)  2(2-0-4)
Anatomy and Physiology for Medical Physicist (Non-credit)

59U 9 28nn
AANsAnyIUane
658570 duuun 1 (laldunuenia) 1(0-2-1)
Seminar | (Non-credit)
658514 N15USLUIBNANINAIAEMTULNHANFN1SNNE 3(2-2-5)

Digital Image Processing for Medical Physicist

658xxx W UADN 2-3(x-x-x)
Elective Course

658xxx ¥ LADN 2-3(x-x-X)
Elective Course

658xxx W ABN 2-3(x-x-x)
Elective Course

658590 INYITINUS 1 LW A WUU A 2 3 wiwhn
Thesis 1, Type A 2

594 12-15 wuqenn
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JuUR 2
A1IANISANYIAY
658571 dunu 2 (ldtfunulenia) 1(0-2-1)
Seminar Il (Non-credit)
6580 3 NADN (NMRNUFTRNIN1AATN) 2(0-6-3)
Practical work
658xxx W NADN 3(x-X-X)

Elective Course
658591 AINGNUNUS 2 WU N WUU N 2 3 PUILAR
Thesis 2, Type A 2

594 7-8  wULwAA
AMANsAnyIUane
658592 ANGNUNUS 3 WU N WUU N 2 6 PUILAR
Thesis 3, Type A 2
594 6 “uenn

nuewme - Ivdeniideniseunduivilanguivivilienute 1.2 (1) Muuasdesiaegeiley 9
mhieinuaziioniseunute 1.2 (2) sgtdey 3 wiedn
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3.1.5 A1B5U1ET18TI
658510 3LU8UITITENIINGIFNANTHVN N 3(3-0-6)

Research Methodology in Health Science

ANNLNEY anwauzlaztUNmNen1sIde Uselavkasnszuiun1sivg nsinunleinig
Wy Fulsuazanufgiu Manunusndeya n15nzideya n1sloulasesIuarseunsive
NsUTEuNWIde MuwaIlUld warasserussainidy wedansideanznissnuineeans
GRERNY

Research definition, characteristic and goal, type and research process, 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

658511 WaAndFaduazn1TInvuIaltn1TLHSE 3(3-0-6)

Radiation Physics and Dosimetry

Tnssassernonuazdundoa nswisuudasvesiundoa fuunnnsaBuaguuuwNunig
aanei Ujisenduedesuaznaenuduedes nsinsidiond sunsizenvednnounafinals sums
A3unvedayniafiiiusziedinats Sunsizenvesiansoudodinans  USinauazmineianiedsd
aunaretauNATisEY nouiindf 1ndesined gunsaldimadiinnia

Atomic and nuclear structure, nuclear transformations, 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, radiation quantities and units, charged particle equilibrium, cavity theory,

dosimeters, radiation monitoring dosimeters
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658512 Wanduaziiosiolunusad@ine 3(3-0-6)

Physics and instrumentations in Radiology

wdnN1sN AN veuAseslion1adading) dmdunisaranimensseialy nsadiann
A99M 929119598 N1TA5 19N INLENYLTIUUUAITE N1saden NI IABLRILADS N1TATINNN
lonusdiun Msadan mienduldssnnmiigs waznsaisnnisauNLIVMANLTIEs 1AT
Inseuddnina ta3esdionmisAunuumalsssui  indesdienmisdaineynialndnsounans
seuv wnseslelnansou indesmneivdssering uasiedemiesidseesing

Principles of physics in radiological instruments for general radiography, fluoroscopy,
digital radiography, computed tomography, mammosgraphy, ultrasonography, magnetic
resonance imaging, thyroid uptake system, single photon emission computed tomography,

positron emission tomography, cyclotron, teletherapy machines and brachytherapy machine

658513 5@ IEuarn1sUesiudunsteaInsad 3(3-0-6)

Radiation Biology and Radiation Protection

wnnsaliiferdesiunsgniatesefedlussfuwaduariuana nalnnisianeuas

goungnfieuionarlasluley 11a1 Usunauaznisutsansded Jadeiifinadeninulonesed
ﬂ??ﬂﬁﬂﬁﬂé%@ﬂﬂﬁU?ﬂL%U%aﬂL%ﬁé’uﬂ?ﬂ%ﬂﬁ@i@ﬂﬁﬂﬁﬂﬂuﬂ’ﬁLQ%QJL@UIG)LLazﬂﬁmﬁEJSUENL"Uaﬁ A3
povauasInAtnuedosenuanieiound winmstostusunmenniedlstuiiae fufchn
wazUszanrumll mssidaUnasddmiuduitRnuuassssvuill msussdiunssussdann
wiaaniinneueniaznigly miﬁwsmﬂ%mm%’a?{ﬁnmﬁuﬁﬂgjﬁ’ﬁmu NNSOBALUULAZATUIN
ANUNUIVDITANN TS A LALTRIMN9TE gURvsLazwNLaNBEN193YE nstsvdsaa ez idon
19598 msudsdanisnnfuiunded msvudesiufunded waengraneiiedes

The cellular and molecular events associated with radiation damage, mechanism of
DNA and chromosome damage and repair, time, dose and fractionation, variations of cell
cycles due to sensibility to radiation, factors influencing radiosensitivity, relation between
radiation injuries and regulation of cell death, clinical response of tumor and normal tissues,
principles of radiation protection for patients, occupational workers and public, dose limits
for occupational workers and public, assessments of radiation exposure from external and
internal sources, radiation area monitoring, design and calculation of shielding thickness and
radiation facilities, radiation accident and emergency plan, radioactive decontamination,

radioactive waste management, transportation of radioactive materials and legal aspects


http://en.wikipedia.org/wiki/Single-photon_emission_computed_tomography
http://en.wikipedia.org/wiki/Positron_emission_tomography
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658514 n1sUszanaNan nAIviad s utini@ndnisunne 3(2-2-5)
Digital Image Processing for Medical Physicist
ANAAIERSEINTUNITUTEIIANANINATYIA MANNITUIZLIANANINADTE N1TLANIVDININ
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Mathematics for digital image processing, principles of digital image processing,

image acquisitions, image representations, image enhancements, image restoration, image

filtering, morphological image processing, seometric 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
658515 N1EANIAFNARNSWALESTINIEMSTULNNENAN1TUNNE 2(2-0-4)

Anatomy and Physiology for Medical Physicists
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Normal anatomical structures of human body at various planes and levels of head
and neck, thorax, abdomen, pelvis extremity and reproductive system, including physiology

of major systems corresponding with radiological procedures
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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, radiation
therapy machines including simulator, teletherapy machines, brachytherapy machine, and
treatment planning system, specification, acceptance test, commissioning and quality

assurance of radiation therapy machines

658521 AAUNUTEENANITIETIY 2(1-2-3)

Clinical Applications in Radiation Therapy
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Clinical applications in radiation therapy, treatment planning process and
verification, brachytherapy, special 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, electron beam therapy, proton therapy
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Application of Radiation Biology in Clinical Oncology
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Fundamental aspects of oncology on molecular and cellular levels, cell cycle

regulations, mechanisms of cancer initiation and progression, oncogene action, cell survival,
biological factors that influencing radio-therapeutic efficacy, applications of radiobiological
concepts in radiation therapy, radiosensitizers and 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

658523 MsAnUfURNsMeedTinluuTadsnwdwsuinia@ndnisunnd 2(0-6-3)
Clinical Practice in Radiation Therapy for Medical Physicists
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Practical work in radiation therapy, simulation, manual and computer treatment

planning systems, treatment plan verification, acceptance test, commissioning and quality

assurance for simulators, teletherapy machines, brachytherapy machine, and treatment

planning system, radiation protection in radiation therapy
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Radiation dosimetry and Quality Assurance of Diagnostic Radiology Modalities
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Radiation dosimetry in diagnostic radiology, selection of dosimetric instruments,
code of practice for diagnostic calibration and clinical measurements, specification,
acceptance test and quality assurance in diagnostic radiology for general radiography,
fluoroscopy, digital radiography, computed tomography, mammography, ultrasonography,

and magnetic resonance imaging
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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, acceptance test, and evaluation
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Application of Radiation Protection in Diagnostic Radiology
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Potential biological effects and exposure limit recommendations from diagnostic

imaging examinations, applications of radiation protection in diagnostic radiology, dose

optimization based on: image quality, examinations and patient conditions, patient dose

evaluation and management
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Clinical Practice in Diagnostic Radiology for Medical Physicists
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Practical work in diagnostic radiology including radiation dose measurement,

calculation and dose audit, radiation protection for the patients, medical staffs and general
public, dose calibration, protocols to determine optimal radiation dose, acceptance test,

quality assurance of diagnostic modalities, maintenance and counseling
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Radiation dosimetry and Quality Assurance of Nuclear Medicine Modalities
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Specification, acceptance test and quality assurance in nuclear medicine such as

dose calibrator, thyroid uptake system, single photon emission computed tomography,
positron emission tomography, hybrid systems, cyclotron, radiotracer kinetic modeling,

medical internal radiation dose to patient in diagnosis and treatment using radionuclides
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Clinical Applications 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


http://en.wikipedia.org/wiki/Single-photon_emission_computed_tomography
http://en.wikipedia.org/wiki/Positron_emission_tomography
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Applications of Radiation Protection in Nuclear Medicine
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Applications of radiation protection in nuclear medicine, dose optimization based

on: image quality, examinations and patient conditions, radiation protection in working area

and ward, patient dose evaluation and management, contamination, decontamination and

waste management
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Clinical Practice in Nuclear Medicine for Medical Physicists
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Practical work in nuclear medicine including measurement and calculation of

radioactivity, nuclear medicine instruments, acceptance test, image analysis, radiation

quantity assessment, counseling for radiation protection, radioactive waste management,

monitoring radiation levels and radiation emergency plan
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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
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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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Basic principles of electronics related to radiology, electronic devices including
direct current circuits, alternating current circuits, electronic circuit, analog and digital

systems, and microprocessor interface
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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
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Physics and Application of Magnetic Resonance Imaging
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Physics, mathematics for signal processing, signal generation, signal characterization,
signal detections, signal analysis, radiofrequency pulse design, image reconstruction

algorithms, image artifact corrections, image segmentation and image analysis
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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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Principles of reading, analysis, and critiques in medical physics researches, techniques

of research presentation, research presentation in current topics
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Presentation in research and academic articles related to thesis
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Thesis 1, Type A 2
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Basic overview of the thesis and its educational objectives, structure and formatting

of thesis, thesis proposal elements and suggesting thesis theme
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Thesis 2, Type A 2
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Review of the literature in the area of the research, developing in research
methodology including research design, type of data, method of data collection and analysis,

presenting a thesis proposal to thesis committee
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Thesis 3, Type A 2
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Writing the thesis following the thesis guidelines, presenting the thesis to the thesis
committee, passing the thesis defense and submit complete thesis to the graduate school
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