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Interaction with MatterInteraction with Matter

"For by convention "For by convention 
color exist, by color exist, by 
convention bitter, convention bitter, 
by convention by convention 
sweet, but in reality sweet, but in reality 
only only atomosatomos and and 
void.void.““

Democritus of Greece, Democritus of Greece, 
circa 500 B.Ccirca 500 B.C. . 



EnergyEnergy TransferTransfer

Mass, Charge, and Mass, Charge, and 
Energy of the radiationEnergy of the radiation

Density of the matter Density of the matter 

Physical interactionPhysical interaction

Electrostatic interaction Electrostatic interaction 
(attraction or repulsion)(attraction or repulsion)



EnergyEnergy Transfer EffectsTransfer Effects

ExcitationExcitation-- increase energy; increase energy; no changeno change in in 
electrical charge of the atomelectrical charge of the atom
-- fluorescence fluorescence –– electron shellelectron shell
-- fission fission –– nucleusnucleus

Ionization Ionization -- minimal increase energy;  minimal increase energy;  changechange
in electrical charge of the atomin electrical charge of the atom



Nuclear Radiation Nuclear Radiation 
CharacteristicsCharacteristics
RadiationRadiation MassMass ChargeCharge EnergyEnergy SpeedSpeed

AlphaAlpha ~ 4~ 4 +2+2 HighHigh LowLow

BetaBeta 1/18001/1800 --11 VariableVariable HighHigh

GammaGamma 00 00 VariableVariable HighHigh

NeutronNeutron 11 00 HighHigh HighHigh



Radiation Interaction Radiation Interaction 
CharacteristicsCharacteristics
RadiationRadiation Energy Energy 

TransferTransfer
Transfer Transfer 
ModeMode

Distance Distance 
TraveledTraveled

AlphaAlpha HighHigh Physical and Physical and 
Electrostatic (a)Electrostatic (a)

Very shortVery short

BetaBeta Med to lowMed to low Electrostatic (r)Electrostatic (r) ShortShort

GammaGamma LowLow PhysicalPhysical LongLong

NeutronNeutron Very LowVery Low PhysicalPhysical Very LongVery Long



So What?So What?



Knowing how radiation Knowing how radiation 
interacts with matter, allows usinteracts with matter, allows us 
to:to:

-- Detect Detect 
-- ProtectProtect
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