
Radiation Protection and the Safety of Radiation Sources

The aim of the project is to acquire a sound basis in radiation protection and the safety of
radiation sources at the basic level. The project also aims to provide the necessary practical
skills and basic tools for those who is going to work in the field of radiation protection and
the  safe  use  of  radiation  sources  in  their  countries.  The  project  consists  of  a  series  of
laboratory works on basic nuclear physics, interaction of radiation with matter, dosimetry
and shielding.

For whom? Faculties of Natural Sciences (physical, chemical, biological faculties)

What student should know?
Obligatory: general physics, course on nuclear physics
Desireably: computing skills, knowledge of C++ and/or Python 

Contents 
1. Radioactivity. Different types of radiation sources. Detection of radiation.
2. Spectrum of alpha, beta and gamma sources.
3. Attenuation of gamma radiation as a function of thickness and atomic number Z
4. Ranges of alpha and beta particles
5. Shielding properties of different materials and examples of shielding calculations
7. Calibration of a gamma scintillation spectrometer in terms of energy and activity
8. Calibration of an alpha spectrometry system in terms of energy and activity
9. Radiation dose and units. 
10. Portable monitors for alpha, beta, gamma radiation. Determination of the background 
level of radiation.  Methods of surveys.

Literature
1. Cember, H., Introduction to Health Physics, 3rd Edition, McGraw-Hill, New York (2000).
2. Attix, F.H., Introduction to Radiological Physics and Radiation Dosimetry, Wiley, New 
York (1986).
3. Martin J.E., Physics for Radiation Protection, Wiley-VCH Verlag Gmbh & Co KGaA, 
Weinheim (2013).

Responsible person: Dr. Said Mohamed Abou El Azm Abdel Shakour 
Senior researcher, Dzhelepov Laboratory of Nuclear Problems 
e-mail: said42@hotmail.com


