
Atomic modelAtomic model

EvidenceEvidence
Plum pudding → scattering → tiny positive nucleusPlum pudding → scattering → tiny positive nucleus

/ empty space/ empty space
Particle countsParticle counts

p: +1, n: 0, e: −1; Z = p; A = p + n; n = A − Zp: +1, n: 0, e: −1; Z = p; A = p + n; n = A − Z

IsotopesIsotopes
Same proton number, different neutron numbersSame proton number, different neutron numbers

Energy levelsEnergy levels
Absorb to rise; emit to fall; discrete transitionsAbsorb to rise; emit to fall; discrete transitions

give line spectragive line spectra
IonisationIonisation

Electron removed → positive ion; proton countElectron removed → positive ion; proton count
unchangedunchanged

DetectionDetection

BackgroundBackground
Natural rocks / radon / cosmic / food plusNatural rocks / radon / cosmic / food plus

artificial sourcesartificial sources
Rate versus activityRate versus activity

GM counts / time ≠ all decays; activity Bq =GM counts / time ≠ all decays; activity Bq =
decays/sdecays/s

Correct readingsCorrect readings
Subtract measured background rate; controlSubtract measured background rate; control

geometry / timegeometry / time
DosimetersDosimeters

Monitor exposure; do not shield the wearerMonitor exposure; do not shield the wearer

Radiation typesRadiation types

DecayDecay
Spontaneous, random changes of unstable nucleiSpontaneous, random changes of unstable nuclei

AlphaAlpha
He nucleus; strong ionisation; short range,He nucleus; strong ionisation; short range,
paper stopspaper stops
BetaBeta
β⁻ electron / β⁺ positron from nucleus;β⁻ electron / β⁺ positron from nucleus;
aluminium shieldingaluminium shielding
GammaGamma
EM radiation; no A / Z change; lead / concreteEM radiation; no A / Z change; lead / concrete
reduce intensityreduce intensity
NeutronNeutron
Neutron emission: A − 1, Z unchangedNeutron emission: A − 1, Z unchanged
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1. Atomic model → Radiation types: Nuclear changes emit radiation; electron changes are distinct.1. Atomic model → Radiation types: Nuclear changes emit radiation; electron changes are distinct.
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2. Detection → Radiation types: GM counters detect radiation, but not every decay.2. Detection → Radiation types: GM counters detect radiation, but not every decay.
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