Decay Constant, Lifetime and Activity
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Decay with instable daughter
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Abb. 1.32: Haufigkeit der Prozesse in einem Zerfall mit Tochter-Aktivitit [ aus P. Marmier
et al. [40] ]



Radioactive Dating
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a, f*and B-decay
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electromagnetic (y) decay
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Decay series of heavy elements

Name of Type Final stable | Longest Half-life (a)
series nucleus lived

nucleus
Thorium 4n 208Pp 232Th 1.41x1070
Neptunium | 4n+1 209B; 237Np 2.14x10°
Uranium 4n+2 206Pp 238(J 4.47 x10°
Actinium 4n+3 207 Pp 235(J 7.04x108
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Decay chain of Uranium-238
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Barrier penetration in a-decay
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Geiger-Nuttal observation in a-decay
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Abb. 1.43: Die Geiger Nuttalsche Beobachtung [ aus T. Mayer-Kuckuk [38] nach: C.J.

Gallagher et al. [39] ]



The fission barrier
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Fig. 3.8. Potential energy during different stages of a fission reaction. A nucleus
with charge Z decays spontaneously into two daughter nuclei. The solid line corre-
sponds to the shape of the potential in the parent nucleus. The height of the barrier
for fission determines the probability of spontaneous fission. The fission barrier dis-
appears for nuclei with Z?/A 2 48 and the shape of the potential then corresponds
to the dashed line.



Deformation of a heavy nucleus
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Fig. 3.9. Deformation of a heavy nucleus. For a constant volume V (V = 4xR3/3 =
4mab®/3), the surface energy of the nucleus increases and its Coulomb energy de-
creases.




