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(Radiation Sciences for Applications)
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Radiation and isotopes. Origins and types of radiation. Interaction of radiation with matter and application in
radiation detection. Radioisotopes production for various applications. Production and utilization of

radiopharmaceuticals. Biological effects of ionizing radiation and application in biology. Agriculture and medicine.

Principle of radiation protection and risk assessment.
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Primary effects from the absorption of ionizing radiation. Types and properties of radiation detectors. Statistical

analysis of data and uncertainty estimation. Chemical and biological effect of radiation, Application of detectors.

Principles of radiation dosimetry. Dosimetric methods. Absorbed dose calibration.
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(Radiation Safety Management)
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ﬂmmwﬂismuﬂwﬁmmsmmﬂaamﬁ’ww%’ﬁ Principles and norms of radiation protection andradiation safety
management. Radiation safety standard. Radiation safety administration. Control of incorporation dose. Control

of radiation contamination. Emergency response plan and quality assurance of radiation safety management

procedure.
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Passive and active electronic devices. Electronic circuit for nuclear instruments. Nuclear instrument module.

Nuclear instrument calibration. Nuclear detector. Application of nuclear measurement system.
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Industrial radiation sources. Radiation interaction and absorption to matter. Radiation effect in matter.
Radiation processing of polymers. Radiation induction to polymerization, grafted copolymerization, polymeric

cross-linking and degradation. Radiation synthesis. Application of radiation chemistry and processing in industry

nseanslselWindandes 3(3-0-6)

(Management of Nuclear Power Plant)
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Nuclear power plant technology. Site selection, safety, environmental effect and socio-economic of nuclear
power plant. Man-power development. Fuel cycle of nuclear power plant. Radioactive waste management.

Government administration and supervision. Law and regulation.
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(Nuclear Techniques for Soil and Plant Studies)
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Fundamentals of nuclear science. Radioisotope measurement. Plant nutrient and soil fertility. Isotope

techniques for studying soil fertility and biological nitrogen fixation. Nuclear method of analysis.
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(Induced Mutation Technology in Plants)
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Induced mutations in plants. Impact of mutant varieties in economic crops. Radiation and chemical mutagens.
Induced mutation techniques in sexual and asexual propagated crops. /n vitro mutation techniques. DNA
insertion mutation technique. Mutant selection methods. Direct and indirect uses of induced mutants in plant

breeding.
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(Advanced Radiobiology)
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Radiation physics. Radiation chemistry. Radiation biochemistry. Cell survival. Cell population kinetics. Radiation
effects on DNA. Modifying agents that influence effects of radiation. Cell death. Radiation-induced aging.

Radiation carcinogenesis.
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Toxicity of radionuclides. Internal radioactive contamination. Routes of radionuclide intake. Biokinetics and
internal toxicity mechanism. Utilization of mathematical model for estimation of effective dose and health risk

assessment.

Faduazeyyadaszludiainenmans 3(2-3-6)
(Radiation and Free Radicals in Life Science)
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Radiation and induction of free radical generation. Roles of radiation and free radical on cellular injuries, ageing,

carcinogenesis and diseases. Roles of oxygen on the formation of reactive species and radiation damage.
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Defense mechanism of free radical damages, antioxidants and antioxidant enzymes, and radiation

countermeasures.
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(Radioisotope in Biological Research)
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Concepts and types of radioisotope used in biological research. Labelled compounds and their properties.

Instruments and methods of analysis. Application of nuclear and related techniques in biological research.
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(Nuclear Medicine Technology)
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Instruments for radiation detection in nuclear medicine. Tomographic imagers: production of radionuclides,
radiopharmaceuticals and methods of radiolabelling. Characteristics of specific radiopharmaceuticals, quality
control of radiopharmaceuticals. Uses of radiopharmaceuticals for diagnostic and therapeutic, and molecular

imaging.
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Sources of radiation exposure. The biological basis of radiation protection, pathways and samples of interest.
Collection, preparation and measurement of samples. Radiological assessment. Internal dose evaluation.

Atmospheric dispersion of radionuclides. Surface and ground waters. Environmental pathway modeling.
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(Radioecology)
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Sources of radioactive in environment. Radiation effect on organisms and ecosystem. Pathway and
biogeochemistry migration through ecosystem of food chain. Measurement of radioisotope in ecosystem.
Protection of radioecology pollutants to agricultural system. Application of radioecology for protection of eco-

environment system.
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Principles and research methods in applied radiation and isotopes. Problem analysis for research topic

identification. Data collection for research planning. Identification of samples and techniques. Analysis,

interpretation and discussion of research result; report writing for presentation and publication.
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(Selected Topics in Applied Radiation and Isotopes)
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Selected topics in applied radiation and isotopes at the master’s degree level. Topics are subject to changed

each semester.
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(Seminar)
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Presentation and discussion on current interesting topics in applied radiation and isotopes at the master’s
degree level

Usymiivay 1-3
(Special Problems)
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Study and research in applied radiation and isotopes at the master’s degree level and compile into a written

report.

Inendwus 1-12
(Thesis)
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Research at the master’s degree level and compile into a thesis
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