
ESS 312 Notes on the Origin of the Elements∗

• Astronomical gamma ray emission from freshly created 44Ti (t1/2 = 47 yr)

∗Interest only - material will not be on the final exam
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• Similarly - gamma ray emission from 26Al (t1/2 = 0.7 Myr)
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• Christmas Tree Nebula, example of a gas and dust-rich region where stars

form
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• Supernova 1987A, Large Magellanic Cloud. Composite of photos taken 7,

9 and 10 years after the explosion, showing ring of ejected debris expanding

into surrounding gas cloud (Hubble ST; http://www.nasaimages.org).
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• Luminosity of SN1987A is sustained by decay of newly-formed radionu-

clides. Note the amounts - for Co-56 (which will decay to stable Fe-56)

that’s 23,000 x the mass of Earth!
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• Comparison of “cosmic abundances” from C1 meteorites vs the Sun
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• The chemical composition of the Sun is derived from absorption spectra
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• Even-Z elements are more abundant than their odd-Z neighbours

• Notice the high relative abundance of the Fe-Ni-group elements
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• Odd-Z vs even-Z effect is even more pronounced for adjacent nuclides
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• Nuclide abundances follow the rules of nuclear stability - high abundances

of Fe-Ni group elements are explained by their high nuclear binding energy.
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• Short-lived nuclides (now extinct) were also present in the early solar sys-

tem.
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• Xe-129 release from a meteorite correlates with I-derived Xe-128. We

infer that Xe-129 is the “fossil” daughter of extinct I-129 (t1/2 = 17 Myr)
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• Evidence of extinct Pu-244 has also been found in ancient Archean zircons
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