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Read the introduction to Attenuation of Radiation in your lab manual.1 In this week’s lab 
you will use different materials to attenuate gamma rays and beta particles emitted from 
two different sources. When using radioactive sources, there are three important things 
to do to reduce exposure to radiation to as low as reasonably achievable (ALARA). You 
should reduce the time that you are exposed to the radiation, increase the distance from 
the radiation, and shield yourself from the radiation. It is important to know what kind of 
shielding is best for different radioactive sources. For example, lighter materials are 
better for high energy beta particle shielding. Bremsstrahlung is deceleration of radiation 
or “braking radiation” and occurs when a charged particle collides or scatters with 
another charged particle (like an electron or atomic nucleus) and loses energy through 
radiation. Energetic electrons can also collide with an atom to cause inner shell 
electrons to be ejected from an atom. When the outer shell electrons fall down to fill 
those vacancies, xrays are emitted. These xray lines may lie on a continuous spectrum 
of radiation produced by electrons slowing down (continuous spectrum produced by 
bremsstrahlung). Bremsstrahlung increases as the square of the electric charge Z of 
nuclei. Electrons may scatter off of higher Z atoms like lead and produce secondary x-
rays.3 Some higher energy radiation may require two layers of shielding such as a low Z 
material to attenuate energetic electrons and a high Z material to absorb 
bremsstrahlung.4 

 

 

Things to remember during the lab: 

1. Do not tamper with the sources. They are contained to be safe to handle as they 
are. Although they are considered exempt sources in most cases, they are 
radioactive sources so you should handle them with precaution. The University of 
Tennessee monitors their inventory and their condition for your safety. 

 



Questions: 

1. What are three ways that gamma rays interacts with matter? Briefly describe 
what happens in each if these scenarios. 

2. What is the minimum energy required to create an electron and positron pair? 
3. What is the thickness of lead needed to reduce the intensity by a factor of 2 for a 

1.333 MeV gamma ray produced by 60Co when the mass attenuation coefficient 
is 0.05876 cm2/g and the density of lead is 11.34 g/cm3? 

4. Which source will you use as a gamma source? 
5. Which source will you use as a beta source? 
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