
Radiation usesRadiation uses

Smoke / steriliseSmoke / sterilise
Alpha ionises alarm air; gamma irradiation killsAlpha ionises alarm air; gamma irradiation kills

microbesmicrobes
ThicknessThickness

Beta detector count falls for thicker sheet;Beta detector count falls for thicker sheet;
choose stable sourcechoose stable source

TracersTracers
Detectable penetration / suitable half-life; PETDetectable penetration / suitable half-life; PET

uses positronsuses positrons
RadiotherapyRadiotherapy

Target tumour externally / internally; limitTarget tumour externally / internally; limit
healthy-tissue dosehealthy-tissue dose

Risk contextRisk context
Activity, penetration, route / half-life; short ≠Activity, penetration, route / half-life; short ≠

automatically safeautomatically safe

FissionFission

Split nucleusSplit nucleus
U-235 absorbs neutron → daughters + energy + moreU-235 absorbs neutron → daughters + energy + more

neutronsneutrons
Chain reactionChain reaction

Released neutrons cause further fissions; reactorReleased neutrons cause further fissions; reactor
controls growthcontrols growth

Two controlsTwo controls
Moderator slows neutrons; control rods absorb themModerator slows neutrons; control rods absorb them

Electricity routeElectricity route
Heat coolant → steam → turbine → generatorHeat coolant → steam → turbine → generator

Waste / impactsWaste / impacts
Radioactive waste needs management; evaluateRadioactive waste needs management; evaluate

whole-life costswhole-life costs

FusionFusion

Join nucleiJoin nuclei
Light nuclei combine; lower product massLight nuclei combine; lower product mass
corresponds to energycorresponds to energy
ConditionsConditions
Stars: high T overcomes repulsion; pressure /Stars: high T overcomes repulsion; pressure /
confinement matterconfinement matter
DistinguishDistinguish
Decay, heavy-nucleus fission and light-nucleusDecay, heavy-nucleus fission and light-nucleus
fusion differfusion differ
Technical limitsTechnical limits
Hot plasma containment; useful whole-systemHot plasma containment; useful whole-system
output must exceed inputoutput must exceed input
Compare evidenceCompare evidence
Fuel, waste, safety, readiness, costs; avoidFuel, waste, safety, readiness, costs; avoid
universal claimsuniversal claims
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1. Radiation uses → Fission: Radiation hazards also inform fission-product handling and waste control.1. Radiation uses → Fission: Radiation hazards also inform fission-product handling and waste control.
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2. Fission → Fusion: Both release nuclear energy, but their processes and constraints differ.2. Fission → Fusion: Both release nuclear energy, but their processes and constraints differ.
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