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Interaction of Radiation with Matter: A Monte Carlo Study

The interaction of radiation with matter is an important topic in physics. From medical physics point of view, different types of radiation are used in the diagnosis and treatment of patients. In the same field, shielding is also an important issue for the safety of workers from radiation. As radiation penetrates the human body, different physical processes take place. Although the physics is well understood, it is very difficult to study analytically what is happening inside the body. Therefore, the Monte Carlo method, which is based on random numbers, can do the job provided the probabilities for each type of processes are known. In this project, we will work as a team to build up a large Monte Carlo code by putting small pieces together. This will enhance our understanding for the interaction of radiation with matter. We will break-up the project into parts. The first part is the following:

Write a report about the physics of the interaction of radiation with matter. To do this, make a thorough search on the internet on this topic. The report should contain the purpose of the project as it relates directly to medical physics. Then the theory should contain all the physics, including the equations governing each process. After that the Monte Carlo algorithm for this study should be presented. Lastly, a plan to finish the project within this semester should be laid out.  
The following web site may help

http://www.ndt-ed.org/EducationResources/CommunityCollege/Radiography/Physics/radmatinteraction.htm
http://hyperphysics.phy-astr.gsu.edu/hbase/mod3.html
http://www.ndt.net/article/wcndt00/papers/idn698/idn698.htm
http://www.iop.org/EJ/abstract/0031-9155/36/7/001
http://rabi.nmr.mgh.harvard.edu/DOT/resources/tmcimg/
http://shape.ing.unibo.it/html/mcshape.html
