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Important Extinct Radionuclides
Parent Daughter Decay Half-life (My) Decay const.
26A| 26Mg e and B+ 0.716 9.8 107
41Ca 41K e-capture 0.103 6.7 10°°
53Mn 53Cr e-capture 3.7 1.9107
60F@ 60N 2 beta minus 1.5 4.7 107
107pd 107pg beta minus 6.5 1.1107
129 129y @ beta minus 15.7 4310%
146G m 142N ¢ alpha 103 6.7 10°
1824f 182\\/ 2 beta minus 9.0 7.710%
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How to calculate isotope abundances from isotope ratios
isotope ratios: “*Mg/*'Mg=0.1394  renormalize to ratio sum: Mg/ ‘Mg =0.1101  abundances: “*Mg=11.01 %
Mg/ ‘Mg PMg/**Mg = 0.1000 Mg =10.00 %
Mg/ Mg = 0.7899 Mg = 78.99 %

0000

Ratio sum New ratio sum

13p

12p

2%A] — 26Mg

10n Iln 12n 13n 14n 15n 16n 17n 18n 19n

e capture: p° + e —> n+ v, + E

B'-decay: p° —s n+e" + Ve + E (check conservation laws)

Extinct Radionuclides

Remember “Simple Decay”:

1) -dNy/dt = M N,

‘What happens in a simple decay scheme if &, is so large, i.e. the half-life is so short, that none of the original
radioisotope remains today? For example, consider the decay of 2°Al to 2°Mg with a half-life of 705,000 years:
2) Zng‘ = 26Mg0 + 26A1 (e M ,1)

The 26Al that was present during the early history of the solar system has decayed.

However, that 2°Al has decayed to 2Mg. The amount of “extra” 2®Mg is a function of the initial ratio of Al to Mg
in a sample and the timing of the formation of the sample. It will have more “extra” 20Mg if it formed early
during the period when 26Al was still abundant. We can therefore state that

3) 2Mg/#*Mg, = 2Mg/**Mg, + *Al**Mg

‘We substitute the second, unknown, term with:

4) 20A174Mg, = (2°AI7Al), (Al*Mg),

Rearrange:

5) 20Mg/ Mg, = Mg/*Mg, + (PAIPAl), (FAl**Mg),

This is the equation of a line (y = b + mx) in 2Mg/>*Mg, over (*’Al/>*Mg) space where the slope (m) is

6) m = 2AIP7A,

Extinct Radionuclide Systematics
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