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®. Research in Diagnostic Radiology
- Physics measurement in diagnostic imaging
- Dosimetry assessment in Diagnostic imaging
- Optimization of diagnostic imaging
- Quality assurance in diagnostic imaging
. Research in Nuclear Medicine
- Image Quality in Nuclear Medicine
- Internal Dosimetry in Nuclear Medicine
- Monte Carlo Simulation in Nuclear Medicine
- Radiation Protection and Safety in Nuclear Medicine
en. Research in Radiotherapy
- Dosimetry and optimization of treatment planning in stereotactic radiosurgery
(SRS) and radiotherapy (SRT), intensity modulated radiotherapy (IMRT), VMAT,
IGRT, Cyberknife, Tomotherapy, Small field dosimetry, etc.
- lon beam therapy

- Quality assurance in radiotherapy
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UM &Koo  WaAndnswssduaziandesiand w(e-o-&)
RARD 511 Radiation and Nuclear Physics

lassasveneu lassasnadundea wuudiasslinade nsaanedivesiiuagy Ujiseveas
fiady dunsiseveansressidlnneu sunsisedodansuotoyn1nuUsey dunshseveaasvelingeu
auUAnsnanssdiend nann1smdessdlnney sunialivsyuasiinseu

Atomic structure, structure of nucleus, nuclear models; nuclear disintegrations,
nuclear reaction; interaction of photon with matter, interaction of charged particle with matter,
interaction of neutron with matter; properties and production of X-rays; principle of shielding for

photon, charged particle, and neutron

A oz Nugiuuaznwneiedvasnieinadaniuazaieinen o(0-o-l)
RARD 528 Basic and Radiological Imaging of Anatomy and Physiology
NANNITEIAYNIIN1BTNIAFIENTUAZETTINGT IATIATINAZN1TIUVDITTUUAIN VD
$N18 A mE1eiEYeIil d1Re NTEANFUNAY d187 sruuiilauazvaeniien uarsruulATINTEQNUAY
n&ile
Major principles in anatomy and physiology, structures and functions of different

systems of the body, radiological of head, neck, spine, body, cardiovascular, musculoskeletal system

SUSH &mo AlAAERSHAzuaNNIBUIUITINIUABNNILADS o(e-o-1)
RARD 530 Mathematics and Principle of Computer Programming
adimmansdmsulnitdndnisunmd fugrulusunsuudouan Twneu nsfuaudiinusa
nsUszanalglusui@ndnisunnd
Mathematics for medical physicists; basic MATLAB/Python programming; radiation

dose calculation; application in medical physics
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W3E dom  WANAMIENIMWAEITSY o(o-o-)
RARD 513 Physics of Diagnostic Imaging

wdnn1IeiAnd n1sUszgnduaznITAIUANAMNINYBITTUIUNTAT A LA Tade
MstennSERldUNE nsmoansddiun nsganduuae nstenmddiudneifonenfinmnes
AAuAssmNTge wazlAdosaiannmedidnnsednd szuunmdnens

Principle of physics; application and quality control of diagnostic imaging systems
conventional radiography, mammography, fluoroscopy, computed tomography (CT), ultrasound,

electronic imaging, magnetic resonance imaging (MRI) systems

=

susd &eob  MtasiumazANUUAANBIINNITUNTIE o(e-a-a)
RARD 516 Radiation Protection and Safety

AUSULAE S UTAv0959d USunassdiniuin arusunidmsusiinuesedeay nns
Usgillunuidies sULUUmsiused Tngendnmianisunnd wazansisae esdnsuruvdsnunsteaiu
FUNTIwANTIE n1sUszliunisiuSidanurainiiinnis uenuarnielu TUsunsun1I0I9TATeE g
Jostudunsesidannissudidlaenisuszneuendn 91nn159529n19nswmng . wasUsynauialy Ay
Uaondglunmsrudssguiunsed msdansnnduiudd  msdanisaniunisainisiuiiesaieiuay
ANy 3esTTUvensdaiularanuUasnieainnsuEsed

Radiation weighting factors; equivalent dose; tissue weighting factors; risk
assessment; types of exposure :occupation , medicine and publicity; international organizations in
radiation protection, assessment of radiation exposure from external and internal sources;
monitoring programme; radiation protection against: occupational, medical, and public; safe
transport of radioactive materials; radioactive waste management; management of chronic and

emergency exposure situations; ethics of radiation protection

JUTE &wo  F9ETIIINEN o(e-o-1)
RARD 520 Radiation Biology
nuMUNARUgY 98T lussiulana $sdinemnandin navesseddoaunim
Review of basic concepts; molecular aspect of radiobiology; clinical radiobiology;

health effects of radiation exposure

susd e AFndn1959dsnun w(o-o-&)
RARD 524 Physics of Radiation Therapy
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Radiotherapy machine, Linear accelerator principle; clinical photon beams and
electron beams; determination of absorbed dose for high energy photon beams and elelctron
beams; monitor unit manual calculation; treatment planning system, 2D/3DCRT dose distribution;
tissue inhomogeneous correction; model based and principle based dose calculation;

brachytherapy, measurement of Ir-192 source’s activity using well-type chamber

nein(ussene-ufUia-Anwdeauias)
U & nsEnUuAnenatinvasiandnisunng an(o-et-en)
RARD 525 Clinical Practice of Medical Physics
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Manual dose calculation; treatment planning system; machine’s quality assurance
for radiotherapy , diagnostic imaging, and nuclear medicine; output measurement using standard
protocol 398; dosimetry in diagnostic radiology using standard protocol 457; advanced techniques
in radiotherapy, diagnostic imaging, and nuclear medicine; quality assurance management in

diagnostic imaging, nuclear medicine and radiotherapy division; ethics of medical physicist

SUTE &b Aandnsvaansdandes o (lo-0-<)
RARD 526 Physics of Nuclear Medicine

inSeslovnanymaniiaedes ndnnsvinulaznisnIuALAAINATELANLNAILLIE
3eEnNFRTIeSEliaTeu Iedestenminviiesdindaseu wlesdladieninuwuulauia
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uazAITLTNUNISAATnLa NMIAUIMUSINATEnUaIA L aneluTen e

Nuclear Medicine instrument; principle and quality control of gamma camera,
Single Photon Emission Computed Tomography (SPECT, Positron Emission Computed Tomography
(PET, Hybrid Imaging (SPECT/CT, PET/CT, PET/MRI), bone mineral densitometry; physics in the
radiopharmacy; production of radionuclide for imaging and therapy; radiopharmaceutical in clinical

practice; internal dosimetry; tracer kinetic model
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RARD 531 Radiation Detection and Measurement
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Radiation measurement; counting statistics and error predictions; general properties
of radiation detectors; ionization chamber; proportional counter; Geiger Muller counter; scintillation
detector; photomultiplier tube; radiation spectroscopy; semiconductor detector; neutron detector;
radiochromic ~ film; glass; alanine; optically stimulated luminescence detector; and

thermoluminescence detector
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RARD 532 Fundamentals of Radiation Dosimetry
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Radiation quantities and units; basic concept of radiation dosimetry; primary
standard free air chamber; chemical dosimetry and calorimetry; reference radiation dose
measurement; calibration of photon beams with cavity chamber (TRS398); calibration of electron
beams with cavity chamber (TRS398); code of practice for proton beams measurement (TRS398);

diagnostic x-ray dosimetry (TRS457); relative dose measurement (film/semiconductor detector)
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RARD 533 Clinical Radiation Dosimetry Laboratory
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Measurement of clinical radiation beams; absorbed dose measurement using IAEA
technical report series 398; relative measurement with various detectors; Strontium 90 source
check; calibration factor measurement; TLD measurement demonstration; Film measurement

demonstration; Patient treatment plan verification



ane UMb

wva g

iagfin (UTsENE-UJUR-Anyidenued)
SUTH &= NY15ndyuinIvY o(e-0-i)
RARD 588 Research Methodology
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Research ethics; literature survey; presenting a scientific issue; oral presentation;
management and presentation skills; poster presentation; writing research proposal; present

designed project
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RARD 589 Medical Physics Seminar
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-Ethical point of view of research articles in medical physics for radiotherapy,
diagnostic and nuclear medicine; quality management of instrumentation, reliability analysis

method, problem solving skill and clinical applications
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RARD 628 Advanced Techniques for Radiotherapy
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Intersity modulated radiation therapy; volumetric modulated radiation therapy;

Tomotherapy; quality assuarance; image registration; image guided radiation therapy; sterotactic
radiosurgery and radiotherapy; motion management ; small field dosimetry; treatment planning
system of brain tumor, head & neck cancer, lung cancer, protate cancer, and pelvis cancer,
brachytherapy treatment planning; superficial therapy; total body irradiation ; total skin electron

irradiation; mocrodosimetry; particle beam therapy; artificial intelligence (A) in radiotherapy
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RARD 640 Radiation Oncology Clinic
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Neoplasia; carcinogenesis; molecular basis of cancer; host defense against tumors;

radiation therapy
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RARD 630 Commissioning and Quality Assurance for Radiotherapy

Instrumentation
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Practical training in: commissioning and quality assurance of linear accelerator,
multileaf collimator, treatment planning system, computed tomography-simulator machine, image
guided system, brachytherapy, total body irradiation; photon and electron beam absorbed dose
measurement IAEA technical report series 398; relative absorbed dose measurement; small field

dosimetry; patient specific quality assurance
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RARD 631 Radiobiology in Radiotherapy
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Overview application of radiobiological principles in radiotherapy, biologically
effective dose and equivalent dose in 2 Gray; tumor control probability and normal tissue
complication probability; the volume effect, oxygen effect, hypoxia; linear energy transfer and
radiobiological effectiveness; combined radiotherapy and chemotherapy; retreatment tolerance of
normal tissues; tumor growth and response to irradiation; the dose-rate effect; particle beams in

radiotherapy; radiation-induced malignancies
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RARD 634 Particle Beam Therapy
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Indications and clinical results for particle beam therapy; physics concept;
detectors for absorbed dose and dosimetry under reference conditions; dosimetry under non-

reference condition; motion management and treatment planning system; quality assurance
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RARD 635 Advanced Imaging for Radiation Therapy
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Physics of Computed Tomosgraphy-simulator, 4D- Computed Tomography, and
Magnetic Resonance Imaging-simulator images; image-guided radiotherapy using Cone Beam
Computed Tomography or Megavoltage Computed Tomography; imaging applications for

contouring, registration, treatment planning, and delivery
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RARD 636 Monte Carlo in Radiation Therapy
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Basic principles of the Monte Carlo method in medical radiation physics; the
simulation efficiency of Monte Carlo; the simulation of linear accelerator machine as well as heavy
ion treatment machine, the estimation of the dose distribution in the patient; the simulation of
radioactive sources; hands on experience in clinical Monte-Carlo codes such as EGS, MCNP, and

PHITS.
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RARD 638 Treatment Planning in Radiation Oncology
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Immobilization devices; Computed Tomography simulation; component of a
treatment planning system(TPS), specification of dose and volume including international
recommendations (ICRU); principle of treatment planning, beam arrangement and modification;
forward and inverse planning for a variety of treatment sites e.g.prostate, head & neck; plan

evaluation
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RARD 626 Magnetic Resonance Imaging
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Physics of Magnetic Resonance Imaging, data acquisition and image reconstruction;

image quality and artifact; advanced techniques of MRI

wva g

gfin (UssENe-U{UR-Anuidenuies)
susd wle  MIIaTsiandnieninisditade o(e-n-e)
RARD 627 Physics Measurement in Diagnostic Imaging
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Physics measurement of diagnostic imaging; image quality, quality control and

quality assurance; radiation dosimetry; ethics of physics measurement in diagnostic imaging
(a.e0) NENIYANENSTUATYS

SUTE bela Waﬂémemﬂﬂam%ﬁqmﬁﬂ%ﬁy’uqq o(e-a-a)
RARD 632 Advanced physics in Nuclear Medicine
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Review of routine quality control for nuclear medicine equipment; advanced
quality control and quality management in nuclear medicine; acceptance testing; quantitative
method in nuclear medicine; advanced technique for internal dosimetry; computational method in

nuclear medicine; small animal nuclear imaging; roles of nuclear medicine in research
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RARD 633 Clinical Nuclear Medicine
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Nuclear cardiology, pulmonary system, central nervous system, gastrointestinal,
genitourinary, skeletal, lymphatic and vascular system, endocrine system, tumour imaging and
inflammation, radionuclide therapy in Nuclear Medicine, non-imaging procedure in Nuclear

Medicine, role of Nuclear Medicine physicist in diagnostic, therapeutic and clinical service.
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RARD 637 New Frontier in Radiology and Molecular Imaging
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Spectral computed tomography technology, advanced techniques and applications
of Magnetic Resonance Imaging; quantitative study in Spectral Computed Tomography and
Advanced Magnetic Resonance Imaging introduction to molecular imaging; molecular imaging:
instrument and modality; application of molecular imaging in biomedical research and human;
clinical application of novel diagnostic radiology and molecular imaging; artificial intelligence (Al) in
radiology
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RARD 527 Medical Image Processing
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Medical Image Processing and Image Representation; Medical Image Formation;
image quality; SNR (Signal-to-Noise Ratio); image reconstruction; filtering and transformation; Image

segmentation; Image Registration; Medical Networking and Information System
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RARD 639 Biostatistics
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Basic concepts of medical biostatistics; descriptive statistics; interential statistics;
sample size estimation and power assessment; significance tests by using parametric and

nonparametric methods; analysis of variance; correlation and regression analyses
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RARD 698 Thesis
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Research of medical physics in diagnostic radiology, radiotherapy, and nuclear

medicine; ethics of conducting, presenting, and publishing research
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