Nuclear fission
The process of splitting an atomic nucleus into two smaller nuclei and the release of two and three neutrons and energy
Chain reaction
· Each reaction causes more reactions which cause more reactions
· Energy is released in a nuclear reactor as a result of the nuclear fission and this then produces a chain reaction of fission events
Fission neutrons
· When a nucleus undergoes fission (a neutron was shot to a nucleus), it releases:
· Two or three fission neutrons at high speed
· Radiation (Energy)
· Kinetic energy of the fission neutrons and the fragment nuclei
Fissionable isotopes
· The fuel in a nuclear reactor must contain fissionable isotopes
· Mostly 238-Uranium 
– non fissionable but will change into heavy elements including 239-Plutionium, which is fissionable
· 2-3% 235-Uranium – fissionable
Inside a nuclear reactor
1. moderator
· atoms in water molecules slow down the fission neutrons by collisions
2. Coolant
· Water molecules gain kinetic energy from the neutrons and the fuel rods
3. control rods 
· absorb surplus neutrons and keep the chain under control
· the depth of the control rods in the core is adjusted to maintain a steady chain reaction
4. reactor core
· made of thick steel to withstand the high temperature and energy
· enclosed by thick concrete walls
· absorb radiation from the reactor






Nuclear fusion
The process of forcing two atomic nuclei close together enough so they from a single larger nucleus
Fusion reactions
· Making two light nuclei collide at very high speed and temperature to overcome the force of repulsion
· the nuclei approaching each other will repel each other due to their positive charges
· release energy only if the relative mass of the nucleus formed is no more than 55 (about the same with iron)
· energy was carried away as kinetic energy 
Fusion reactors
· the plasma is heated by passing a very large electric current through it
· the plasma is contained by a magnetic field so it doesn’t touch the reactor walls (If it did, it would go cold and the fusion would stop)



	FUSION REACTOR
	FISSION REACTOR

	Fuel for fusion reactor is readily available (heavy hydrogen is naturally present in sea water)
	Fuel for fission reactor is uranium, which is only found in a certain part of the world

	The product, helium is a non radioactive inert gas and hence it is harmless
	The waste product has to be stored securely for many years as they are radioactive

	The energy release could be used to generate electricity
	The energy release could be used to generate electricity

	STILL UNDER DEVELOPMENT
	HAVE BEEN OPERATED FOR OVER 50 YEARS
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Nucar fission
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