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Tanta University, Faculty of Science

Diploma program specifications of Professional Radiation Physics.

Program Department

Physics Department

Academic year

2021/2022

Date of specification approval 9/2022

A- Basic Information:

Program title:

Professional Diploma in Radiation Physics.

Program type

Single.

Coordinator:

Head of Physics Department.

QAA Benchmarking Standards

Academic Reference Standards (ARS)

Date of Delivery

Every year in June

Review Date

Internal Periodic Review, every Summer

B- Professional Information

1. Program aims to:

used and plants.

1. Deliver students with a broad understanding of the fundamental principles of
Professional Radiation Physics emphasizing its impact on human, ecology, daily

2. Study the diverse aspects of the field of radiation physic, including biochemistry,
ecology, radiated instruments in all types of medial tools for investigation and
pharmaceutical materials. Applied applications of radiation in different fields.

3. Prepare the students to diploma program in the field of Professional Radiation
Physics or to the professional controller in field of radiation.

4. Equip students with IT and statistical parameters to present and edit their data.

2. Intended learning outcomes of course (ILOs)

a- Knowledge and understanding

12
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By the end of the diploma program the graduate must be able to :

al. Gain knowledge of different topics of radiation physics.

a2. Define in depth new trends in the different branches of Professional Radiation
Physics

a3. Mention concepts as well as the tools and indicators of evaluating sustainability.

a4. Explain the field works in (data collection, sampling and working with portable
apparatuses).

a5. Trace the relevant and recent laboratory methodology; the safe and proper
operation of large scale techniques and instruments.

a6. Describe the methods of data management and analysis.

b- Intellectual skills

By the end of the Diploma program, the graduate must be able to:

bl. Link between knowledge and concepts in the modern trends to solve problems.

b2. Analyze what is relevant to scientific problems in the field of Professional
radiation physics.

b3. Evaluate scientific evidence, both quantitative and qualitative, in order to arrive
at evidence-based conclusions.

b4. Conclude not only the theoretical underpinnings of the discipline but also how
that theory influences practice.

b5. Evaluate the applications, progress and outcomes of suggested solutions.

b6. Evaluate critically published information.

b7. Analyze criteria and specifications appropriate to specific problems at different

levels and propose options for their solution.

c- Professional and practical skills

By the end of the diploma program, the graduate must be able to:

cl. Dissect research results objectively.

¢2. Run instruments with accuracy in experimental data of radiation instruments.
c3. Collect data from a variety of sources concerning scientific reports.

c4. Implement annual management plans based on scientific observation.

5. Write professional report.

c6. Assess existing method and tools of the radiation research

13
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d- General and transferable skills

By the end of the diploma program the graduate must be able to:

d1. Express ideas through structure, writing essays and oral modes using it.

d2. Manage self-development skills including time management and organization.
d3. Use in safe and effective manner the scientific systems and tools.

d4. Possess good project management and business skills.

d5. Identify personal learning needs.

d6. Be aware about the basic and ethics of scientific research.

14
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Professional Diploma in Radiation Physics

Semester 1 (12 Credit Hours)
. Hours/Week
Code Course title Lec.|Prac.[Cred.
Obligatory: 8 Credits
PRPHS01 |Atomic and Nuclear Physics 2 - 2
PRPHS03 |Radiation Physics for Medical Facilities 2| - 2
PRPHS05 |Physics of Radiotherapy and Medical Imaging 1] 2 2
PRPHS07 |[Kinetics of Radioactive Decay 2 - 2
Optional: Select 4 credits
PRPHS09 [Radiation Biology 1] 2 2
PRPHS11 |Radiation Sources 1 2 2
PRPHS13 |Attenuation of Radiation 1] 2 2
PRPHS1S |Interaction of Radiation with Matter i 2 2
PRPHS517 [Radiation Regulations and Protection 1 2 -
PRPHS519 |[Measuring Radiation 1 2 2
PRPHS521 |Practical Field Training 1 3 ¥
Total Credits 12
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Semester 2 (12 Credit Hours)
. Hours/Week
Code Course title i ]Prac.|Cred.
Obligatory: 8 Credits
PRPHSO02 |Statistics of Radiation Counting 2 - 2
PRPHS04 |Radiation Dosimeters, Waste, and Safety 1 2 2
PRPHS06|Radiation and Environment 1 2 2
PRPHS508 |Radiation Sterilization and Applications 2 - 2
Optional: Select 4 credits
PRPHS10|Nuclear and Radiological Regulation Act ‘ 1 5 5
Lol 4y sil) Adadis¥) aplati () 5308
PRPHS512|Pollution of Radiation 1 2 2
PRPHS514 |Radiation Detectors and Their Kinds 1 2 2
PRPH516(National and International Standardization of Radiation 1 ) )
Dosimetry
PRPHS518|Transportation of Radioactive Materials 1 2 2
PRPH520 Digital Computer Applications 1 2 2
Total Credits 12
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Course Description of the Diploma Program of Professional Radiation

Physics

PRPH501: Atomic and Nuclear physics

Atomic nature of matter, Information on radionuclides, the natural
abundance of isotopes, mass defect, binding energy, energy levels of atoms
and nuclei, radioactive decay, rates of variation of radioactivity over time,
half-life time, radioactive equilibrium, interaction of radiation with matter.

PRPHS502: Statistics of Radiation Counting

Statistics and measurements, sources of errors in radiation measurements,
characterization of radiation data, estimation of precision and accuracy of
a measurement, propagation of error, application of statistical analysis,
random errors in radiation measurements.

PRPHS503: Radiation Physics for Medical Facilities

Basic radiation physics concepts and units of measurement, regulatory
requirements in the areas of medical imaging and radiation oncology,
medical imaging, safety and image quality, radiation physics surveys
(RPS), radiation oncology, X-rays, fluoroscopy, mammography, CT, and
MRI. Radiation shielding (design, survey, and oncology), Accreditation
Quality System Audit (ACR).

PRPHS504: Radiation Dosimeters, Waste, and Safety

Radiation dosimeters, properties of dosimeters, accuracy and precision,
linearity, dose rate dependence, Energy dependence, Directional
dependence, Spatial resolution and physical size, convenience of use,
ionization chamber dosimetry systems, film dosimetry, luminescence
dosimetry, semiconductor dosimetry, chemical dosimetry, neutron
dosimetry,  other  dosimetry  systems,  radiation protection
practice/evaluation.

14
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PRPH505: Physics of Radiotherapy and Medical Imaging

Basic physics, classical radiation therapy, radiation units, dose distribution
and scatter analysis, a system of dosimetric calculation, treatment planning,
isodose distributions, patient data, corrections, and set-up, field shaping,
skin dose, and field separation, electron beam therapy, brachytherapy,
radiation protection, quality assurance, total body irradiation, modern
radiation therapy, three-dimensional conformal radiation therapy,
intensity-modulated radiation therapy, stereotactic radiosurgery, high dose
rate brachytherapy, screen-film radiography, computed and digital
radiography, fluoroscopy imaging, mammography, computed tomography
scanner, gamma imaging, ultrasound imaging, magnetic resonance
imaging.

PRPHS506: Radiation and Environment

Pollution of radiation, radiation levels and human activities, mining,
handling and processing of radioactive materials, handling and storage of
radioactive waste, nuclear power plants, radiation in medicine and
research, microwaves, cell phones, radio transmitters, wireless devices,
computers.

PRPH507: Kinetics of Radioactive Decay

Basic principles of radiation physics, radioactivity, physics of ionizing
radiation, radiation dosimetry, imaging equipments, radiation therapy, and
radiation detectors, clinical equipments, interaction of neutrons and
photons with matter, ionizing radiation, charged particle equilibrium,
radiography equipments.

PRPHS508: Radiation Sterilization and Applications

Radiation sterilization, types, mechanisms, applications, drawbacks of
radiation sterilization techniques in instrumentation, product degradation,
radioactive material. advantages and disadvantages of radiation
sterilization, Market (RSM). Application to medical devices products, the
effect of ionizing radiation on some molecules of biological importance
(e.g., water, proteins, carbohydrates, ..), the effect of ionizing radiation on
bacteria, viruses, fungi, and animal parasites, Gamma sterilization, X-ray
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sterilization, electron beam sterilization, validation of radiation
sterilization process, dosimetry, dose setting, material compatibility,
hygienic requirements, sterility criteria, quality and sterility control, safety
rules.

PRPH509: Radiation Biology

Effects of electromagnetic radiation on human health, electric and
magnetic fields generated by power lines, radio/microwave frequencies
emitted by radio antennas and wireless networks, direct effects of low
power radio-frequency electromagnetic fields on human health, effects on
cell metabolism and tumor growth. Electromagnetic radiation for treatment
of bone and nerve stimulation, cancer therapy, tumor treating fields,
electrotherapy.

PRPHS510: Nuclear and Radiological Regulation Act
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PRPHS511: Radiation Sources

Types of radiation, non-ionizing radiation, ionizing radiation, sources of
ionizing radiation, natural background radiation, cosmic radiation,
terrestrial radiation, exposure through inhalation, exposure through
ingestion, artificial sources of radiation, atomic weapons testing, medical
sources, industrial sources, nuclear fuel cycle.

PRPH512: Pollution of Radiation

Human activities and pollution. Radioactive materials. Handling and
processing of radioactive materials. Storage of radioactive waste. Nuclear
power plants. Use of radiation in medicine. Microwaves, Cell phones,
Radio transmitters, Wireless devices. Computers. materials, handling and
storage of radioactive waste, as well as the use of radioactive reactions to
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generate energy (nuclear power plants), along with the use of radiation in
medicine (e.g., X-rays) and research.

PRPHS513: Attenuation of Radiation
The interaction of radiation with matter, interaction of charged particles
with materials, Interactions of gamma rays with matter, radiation shielding,

stopping power of radiation, radiation attenuation coefficients for beta
particles and gamma rays.

PRPH514: Radiation Detectors and Their Kinds

Radiation basics, radiation measurement, types of radiation detectors, gas-
filled radiation detectors, scintillation radiation detectors, solid-state
radiation detectors, neutron detectors, personal radiation detectors (prds),
handheld survey meters, radiation isotope identification devices (riids).

PRPH515: Interaction of Radiation with Matter

Interaction of radiation with matter, mechanisms of absorption,
penetration, scattering, interactions of photons/ electrons with matter,
photon attenuation coefficients. Interactions of alpha, beta particles and
gamma rays with matter.

PRPHS516: National and international standardization of radiation
Dosimetry

Conditions and regulation in radiation treatments in different places and
countries, basic aspects of electron and photon dosimetry, high-energy
radiation dosimetry, calibration of dose meters in terms of absorbed dose
in water for ®co gamma radiation, correction factors in gamma-ray
dosimetry, calculation of the fluence of secondary photons, compton and
fluorescence generated by attenuation in thin walls, standardization and
calibration of radioactive sources, standardized radioactive decay data sets
for use in radiation dosimetry, absorbed dose determinations, a technique
to compensate for geometry-induced errors in a photon irradiator
calibration, absorbed-dose determination with ionization chambers in
electron and photon beams having energies between 1 and 50 mev,
ionization-chamber-dependent factors for calibration of megavoltage.
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PRPHS517: Radiation Regulation and Protection

Environmental safety conditions, fundamentals of radiation physics,
effects of radiation on living systems, concepts of regulatory guidance that
govern the radiation dose, radiation detection and monitoring techniques,
external and internal radiation hazards, shielding and protective
equipment’s, radiation management plans, worker dose monitoring, a
control and waste management issues, radiation releases to the
environment, derived release limits, environmental protection.

PRPHS518: Transportation of Radioactive Materials

The issues associated with the transportation of radioactive materials,
regulatory requirements of both the NRC and the department of
transportation (DOT). regulations for the safe transport of radioactive
material,

PRPHS519: Measuring Radiation

General properties, simplified detector model, modes of detector operation,
pulse height spectra, counting curves and plateaus, energy resolution,
detection efficiency, deadtime, scintillation detector, units and definitions,
fast electron sources detector, heavily charged particle source detectors,
electromagnetic radiation and interaction of heavy charged particles,
interaction of fast electrons, and neutrons with matter, radiation exposure
and dose.

PRPHS520: Digital Computer Applications
Application in radiation dosimetry, assist in radiography, some of cr, ct, X-
ray imaging, ultrasound imaging.

PRPHS521: Practical Field Training
Construction of experiments, nuclear radioactive decay, radiation
propagation, spectroscopic analyses, radiation intensity measurements.
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