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Fusion

Fusion:
A chemical process where multiple atomic particles join together to form a heavier particle while releasing energy.

Fusion vs Fission:
Fission:

· A large unstable nucleus when agitated splits into smaller, lighter nuclei, releasing energy and neutrons which help to facilitate further fission reactions, causing a chain reaction.
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Fusion:

· Small nuclei coming together to create a larger and heavier nucleus, releasing energy and other miscellaneous particles. No chance for a chain reaction.

· Requires a high amount of energy due to the repulsion between like-charged particles. The strong nuclear force acts as the governing force once the particles are close enough to each other.

· ie. D + T →   4He +  n
Fusion in the Sun:
Nuclear fusion powers the sun and is responsible for the production of energy in the form of electromagnetic radiation such as light and heat. The overall fusion reaction that occurs within the sun is 41H -> 4He + energy

The Fusion Process:
There are three steps involved in the most fundamental fusion reaction within a star:

· 1H + 1H → 2H + e+ + νe
· 2H + 1H → 3He + γ
· 3He +3He → 4He + 1H + 1H + 12.86 MeV

Each of the nuclei formed in these steps are slightly lighter in mass than the reactants required to make them. This excess mass is lost and converted into pure energy which accounts for the light and energy observed. The formula through which the mass is converted into energy can be expressed with Einstein’s famous equation: E=mc2
Earthly Applications of Fusion:
The most effective form of fusion that can be harvested for practical applications on Earth is the deuterium-tritium reaction. 
· ie. 2H + 3H -> 4He + energy
The only reactor capable of producing such a reaction is the Tokamak. It utilises electromagnetic fields to confine the reactants, in a plasma state, so that the fusion reaction can occur without damaging the surrounding equipment.
