
Decay Constant, Lifetime and Activity
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If a nucleus has a life time much larger than its daughter, all
daugther nuclei have the same activity as the mother
nucleus. Radioactive Equilibrium



Decay with instable daughter

Two nuclear decays:

A →  B → C
λa        λb



Radioactive Dating

14C--> 14N + e- +ν

Measuring the β- activity of the probe one can
deduce the age



α, β + and β - decay



electromagnetic (γ) decay

γ

γ
γ



Decay series of heavy elements

7.04×108235U207Pb4n+3Actinium

4.47×109238U206Pb4n+2Uranium

2.14×106237Np209Bi4n+1Neptunium

1.41×1010232Th208Pb4nThorium

Half-life (a)Longest
lived
nucleus

Final stable
nucleus

TypeName of
series



α Decay
The system 42He has a
particular high binding
energy
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Energy Condition for the α decay



Decay chain of Uranium-238



Barrier penetration in α-decay

6 MeV

classically Quantum-
mechanically

λα=w(α) H T

α formation Probability

Frequency of the Barrier
collision

Transmission through
the potential barrier



Geiger-Nuttal observation in α-decay
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The fission barrier



Deformation of a heavy nucleus


