
Physics Section 2.6: Nuclear Fission and Nuclear Fusion 
Nuclear Fission 
 That nuclear fission is when an atomic nucleus splits up to form two smaller nuclei — this 

process releases lots of energy and so can be used to generate electricity. 
 That uranium-235 and plutonium-239 will undergo nuclear fission and are used in nuclear power 

stations as fuels. 
 That nuclear fission happens when a (slow-moving) neutron is absorbed into the nucleus of an 

atom, causing it to become unstable and split in two. 
 That nuclear fission of a nucleus can initiate a chain reaction, because when a nucleus splits 

neutrons are released that can cause other nuclei to undergo nuclear fission. 
 How to sketch and label a diagram showing how a chain reaction of nuclear fission can happen. 
 That in nuclear power stations, the energy from nuclear fission is used to heat water. This 

generates steam that is used to turn a turbine which is connected to an electricity generator. 
 That generating electricity from nuclear fission involves problems with the cost of building and 

decommissioning power stations, waste disposal, and the risk of radiation leaks or nuclear 
disasters. 

 
Nuclear Fusion 
 That nuclear fusion is when two nuclei (e.g. hydrogen nuclei) join to create a larger nucleus, and 

that this process releases lots of energy (even more energy than nuclear fission for a given 
mass). 

 That nuclear fusion reactors would be an excellent way to generate electricity because fusion 
doesn’t leave behind lots of radioactive waste (unlike nuclear fission) and hydrogen is readily 
available. 

 That nuclear fusion only happens at really high temperatures (millions of degrees) — so at the 
moment, it takes more energy to heat a fusion reactor up to the right temperature than the 
reactor could produce. 

 The advantages and disadvantages of using nuclear fusion and nuclear fission in electricity 
generation. 

 
The Life Cycle of Stars 
 That stars are formed when gravity causes gas and dust to come together and form a protostar. 
 That protostars eventually become so hot that nuclear fusion starts, forming a main sequence 

star. 
 That main sequence stars are stable because nuclear fusion inside them provides an outward 

pressure that balances the inward pull of gravity. 
 That main sequence stars can be stable for millions of years because they are made up of huge 

amounts of hydrogen and so can undergo nuclear fusion for a very long time. 
 That early Universe only contained hydrogen, the rest of the elements have been produced by 

stars. 
 That stars around the size of the Sun form red giants, and eventually form white dwarfs that cool 

to form black dwarfs. 
 That elements as heavy as iron are formed by nuclear fusion in stable stars and elements 

heavier than iron are formed in supernovae. Elements have been spread through the Universe 
by supernovae. 

 That stars bigger than the Sun form red super giants that eventually explode in a supernova and 
form neutron stars or black holes. 

 


