Nuclear Decay and
Radioactivity

Fission, Fusion & Decay
The “Problem” of the Nucleus

Strong Nuclear Force - the force of attraction that
holds the nucleus together against the repulsion of the protons
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Fission, Fusion & Decay

Overview

® 2 types of nuclear changes

® High Energy ® Low Energy
e Fission e Radioactive Decay
e Fusion ® Alpha
e Beta
e (Gamma
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Low Energy Nuclear Changes - Radioactive Decay Processes
® Decay - break down
e Unstable nuclei undergo radioactive decay to become stable
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Low Energy Nuclear Changes - Radioactive Decay Processes

® Alpha decay (a or 3He)
e Involves the release of a helium nucleus

e 2 protons and 2 neutrons
® Big, slow, and low energy
® ROT - Z decreases by 2 / A decreases by 4
e What happens to Radium-226 when it experiences alpha decay?
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Low Energy Nuclear Changes - Radioactive Decay Processes

e Beta decay (B or -1e)

e Electron originating in the nucleus when a neutron becomes a
proton

e Small, high energy
e ROT - Z increases by 1 / A remains constant
e What happens to Iodine-127 when it undergoes beta decay?
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Low Energy Nuclear Changes - Radioactive Decay Processes

® Gamma decay (y)
® Not a particle, just energy
e High energy waves similar to light
e Doesn’t change Z or A

Half Life
Half Life & Radioactive Decay
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Low Energy Nuclear Changes - Radioactive Decay Processes
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Decay Processes

Alpha decay of Radon-222
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s&Rn == 2He + “4Po

Beta decay of Bismuth-214
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