
Why fusion releases energy
In this activity you will be investigating why fusion releases energy, and calculating energy produced by 
different reactions.

You will need:
A calculator.

You also need to know the masses of the various particles involved in the fusion reactions.  These are 
shown in the table below:
 

Einstein said that energy and mass are equivalent – they can be turned into one another.  This 
is the meaning of Einstein’s famous equation E=mc2.  

Let’s start with one of the fusion reactions you found in Part 1.  Did you find: D + D ⇒ T + H ?

When a nuclei rearranges, the amount of energy required to hold it together changes, so its mass also 
changes.  

Try it.  Add up the masses of the neutron and proton that make up deuterium.  How does this number 
compare to the actual mass of deuterium?
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particle or 
nucleus

symbol mass (u)

neutron n 1.008665

hydrogen H 1.007825

deuterium D 2.014102

tritium T 3.016049

helium-3 3He 3.016029

helium-4 4He 4.002603
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In a fusion reaction, energy is released because the total mass of the nuclei at the start is greater than 
the ones created.  Mass disappears.  This extra mass is released as energy.

Calculate: Fill in the table for the following fusion reactions, using the masses given above. 
 

Notes:
The mass of the nuclei is given in atomic mass units (u), but in the energy calculation mass is required 
in kilograms.
An electron-volt (eV) is a unit of energy.  A mega electron-volt (MeV) is a million eV, or 106eV.

You may want to use the following numbers:
1u = 1.66x10-27kg
1u = 931.5MeV/c2 
1J = 6.242x1018eV
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reaction total start mass 
(u)

total end mass 
(u)

mass defect =
start-end (u)

energy released  
E=mc2 (eV)

D + D ⇒ 3He + n 4.028204

D + T ⇒ 4He + n 0.018884 17.6x106

3He + 3He ⇒ 4He + 2H

3He + T ⇒ 4He + H + n

3He + D ⇒ 4He + H 5.010428

http://www.100milliondegrees.com
http://www.100milliondegrees.com

