Medical Physics Graduate Certificate Program (MPGCP)

Radiation Physics Syllabus

1.  RAT 6684-RADIATION PHYSICS (3 credit hours): A course covering the basics of ionizing and non-ionizing radiation, atomic and nuclear structure, basic nuclear and atomic physics, radioactive decay, interaction of radiation with matter, radiation detection and dosimetry.

2.  Textbook: E.B. Podgorsak, Radiation Physics for Medical Physicists, Springer 2005.

Bibliography: Hendee, William R., Medical Radiation Physics.  2nd Edition. Medical Publishers, Inc. 1980.

Springer Series: Biological and Medical Physics, Biomedical Engineering, www.springer.com/physics/biophysics/
Sources of Journal Articles 
American Association of Physicist in Medicine http://scitation.aip.org/medphys/Medical Physics 
American Institute of Physics–http://www.aip.org/ojs/service/html
3.  Course objectives: At the end of this course the students should have a good understanding of: radiation quantities and units, types and sources of ionizing radiation, interactions of charged particles and photons with matter, radioactivity, using the radiation physics knowledge that medical physicists need for efficient and safe dealings with ionizing radiation.

4.  Course Outline
· Sources of Radiation

Cosmic Rays, Radioactive Sources, Accelerators, Synchrotron Radiation, Neutron Sources

· Interactions of Charged Particles


Types of Charged Particles Interaction


Energy Transfer in an Elastic Collision


Momentum Loss of Heavy Charged Particles


Inelastic Scattering of Light Particles-Radiation Loss

· Interactions of Photons


Attenuation Coefficients


Classical (Thomson) Scatter from a Single Electron


Coherent (Rayleigh), Incoherent (Compton) Scattering


Photoelectric Absorption

· Characteristic X-rays and Auger electrons

· Interactions of Neutrons


Neutron Fields in Non-Multiplying Media, Neutron Diffusion

· Detectors


Gas Detectors, Scintillation Detectors, Semiconductor Detectors


Microdosimetry and Radiation Effects, Definitions of the Variables


Experimental Determination of Microdosimetric Spectra


Primary Radiation Effects, Radiation Effects in Condensed Systems

5.  Methods of Instruction
Class lectures.

6.  Assessment procedures including tests, quizzes, and projects
The letter grade is decided from quizzes (30% of the grade), three tests (70% of the grade) including the final exam; class participation and literature research are encouraged.

7.  Grading scale
A: 100-92 %

A-: 91-86 %

B+: 85-80% 

B: 79-70%


B-: 69-60%

F: <60%

