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45.2 Nuclear Fission


45.4 Nuclear Fusion
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45.2 Nuclear Fission

- What does “Nuclear Fission” mean? 
- When Does it happen?

141Ba

92Kr
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45.2 Nuclear Fission
• Nuclear fission occurs when a heavy nucleus, such as 

 splits into two smaller nuclei. 
• Fission can be initiated when a heavy nucleus 

captures a thermal neutron (free neutron with high 
energy ~ several MeV).  

• The absorption of the neutron creates a nucleus that is 
unstable. 

• The mass of daughter nuclei is less than the parent 
nuclei, the difference in masses is called the mass 
defect.

235U

Neutron capture:

Fission fragments
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45.2 Nuclear Fission
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Nuclear reactors  
In 235U fissions, one incoming neutron results in an average of 2.5 neutrons emitted 
per event. These neutrons can trigger other nuclei to fission. Because more neutrons 
are produced by the event than are absorbed, there is the possibility of an ever-
building chain reaction



Nuclear reactors  

• If the chain reaction is not controlled (that is, if it does not proceed slowly), it can 
result in a violent explosion, with the sudden release of an enormous amount of 
energy. When the reaction is controlled, however, the energy released can be put to 
constructive use. 

• A nuclear reactor is a system designed to maintain what is called a self-sustained 
chain reaction. 

• Commercial reactors achieve safety through careful design and rigid operating 
protocol, and only when these variables are compromised do reactors pose a 
danger. Radiation exposure and the potential health risks associated with such 
exposure are controlled by three layers of containment.
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45.4 Nuclear Fusion
• Nuclear fusion occurs when two light nuclei combine to form a heaver nucleus. 

For example:
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45.4 Nuclear Fusion
• Nuclear fusion occurs when two light nuclei combine to form a heaver nucleus. 

For example:

• These fusion reactions are the basic reactions in the proton-proton cycle and 
are believed to be one of the basic cycles by which the energy is generated in 
the sun and other stars.  

• Reactions in proton-proton cycle are exothermic.  
• These reactions require high temperature, therefore they are called 

thermonuclear fusion reactions. 
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The atomic masses are: M( ) = 1.007825 u, M( ) = 4.002603 u1
1H

4
2He



• Terrestrial Fusion Reactions
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Boltzmann’s constant:  J/K kB = 1.38 × 10−23
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The atomic masses are: M( ) = 1.007825 u, M( ) = 2.014102 u, M( ) = 3.016049 u1
1H
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