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Gamma Decay and Food Sterilization 
Handout 

 
Gamma (γ) Decay 
 When a parent nucleus decays by the Gamma (γ) decay process, the resulting daughter 
nucleus will be left in an excited state (*).  In this state it may undergo a second decay process in 
which a one or more photons are emitted.   (See this module in the section on Structure for more 
details on how photons are emitted.)  These photons, called Gamma (γ) Rays, result from the 
jumps made by excited protons and neutrons and as such have very high energies when 
compared to the energy of a photon of light.   
 Most often the parent nucleus of a γ decay is the daughter nucleus of an α or β decay 
process.  For this reason it is common to see a Decay Series written to describe the events 
leading up to and including the γ decay.  This decay series will include one or more precursory 
steps that prepare the nucleus with just enough excitation energy to accomplish the desired γ 
decay. 
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 As one can see the first step here shows the same Atomic Mass and an increase of one on 
the Atomic Number.  This decay process ejects an electron, called a (β) particle. All the same 
arguments from above can be made for the conservation processes in step one since it is in fact 
only β decay.   
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 In the second step the daughter nucleus produced is now excited to an appropriate energy 
level that it will “de-excite”, and in doing so, eject a photon (γ ray).  In this decay the new 
“secondary” daughter nucleus share the same Atomic Number and Atomic Mass with its direct 
parent nucleus.  This is allowed because the γ ray is a photon with no Atomic Mass and no 
charge.  As a result, conservation of charge and mass are both satisfied, and the equation is again 
balanced on both sides. 
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 The easiest way to recognize the γ decay process is to recognize the ejected photon (γ 
ray), or to notice the lack of change in both the atomic, number and atomic mass of the 
daughter nucleus when compared to its direct parent nucleus.  Another easily recognizable fact is 
that this decay is often presented in two or more steps, called a series, and that the preceding 
steps will often be α or β decay. 
 
Sterilization 
 A useful application of gamma emissions is food or medical device sterilization.  
Sterilization with radiation can be accomplished by bombarding it with beta particles, developed 
from high voltage electron generators or linear accelerators, or with gamma rays from Cobalt-60 
or Cesium-137 radioactive isotopes. These isotopes are produced in nuclear reactors by neutron 
bombardment. 
 As indicated above, a gamma ray is type of photon.  Photons are the particles of light that 
comes from the sun or a light bulb.  However, a gamma ray photon has much higher energy than 
a light photon.  A gamma ray and an X-ray that is used in the doctor's office are very similar. 
The term X-ray is used when the photon is produced by an electron-atom interaction, and gamma 
ray is used if the photon is produced by a nuclear decay. 
 In food sterilization, the gamma ray ionizes the food by knocking out electrons from the 
food and bacteria atoms. This ionization interferes with the chemical operation of the bacteria 
cells, which causes them to die.  Most living cells exposed to gamma rays die. Non-living tissue, 
such as the meat or vegetable hosting the bacteria, are left unharmed.  
This type of radiation does not make the food radioactive.  Even when foods are exposed to very 
high doses of gamma ray irradiation, the maximum level of induced radioactivity would be just 
one-thousandths of a Becquerel per kilogram of food. This is 200,000 times smaller than the 
level of radioactivity naturally present in food.  Once a gamma ray ionizes the food, it loses its 
energy and is destroyed.  Moreover, the lingering ionization of the food does not pose a health 
risk: putting a piece of bread in the toaster causes more lingering ionization than gamma ray 
sterilization.  The gamma ray does not stay in the food nor does it produce any heat.  The 
sterilized food tastes the same as it did initially. 
 
 
 
 
 
 


