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followed by Si-burning initiated by photodisintegration of 28Si:

28Siðg; aÞ24Mg:

This is followed by a-, neutron- and proton-capture reactions on 28Si, which build
iron peak elements up to 56Ni.

All core-burning stages are accompanied by burning in shells of a similar
succession, e.g., H-shell burning and He-core burning, He-shell burning and C-core
burning; C-shell burning and C–O core burning, etc. Compared to the timescales of
H- and He-core burning, the next core-burning stages are greatly accelerated: carbon
burning lasts for a few hundred years, and Si burning around a day. After Si is
exhausted as fuel in the core, the core collapses, and a resulting shockwave drives the
supernova explosion. At this stage, explosive nucleosynthesis takes place. In the
innermost zone, nuclear statistical equilibrium produces radioactive 44Ti, 48Cr, 49V,
51Mn, 52Fe, 55Co, 56Ni, 59Cu, and 60Zn, which decay to 44Ca, 48Ti, 49Ti, 51V, 52Cr,
55Mn, 56Fe, 59Co, and 60Fe, respectively. These isotopes are very characteristic of
SNe. Aside from 56Co and 57Co in SN 1987A, g-lines from 44Ti are reported in the
Cas A SN remnant (Iyudin et al., 1994), and observed excesses of 44Ca (the decay
product of 44Ti) provide a direct link of some presolar grains to supernovae.

Heavy element nucleosynthesis by the r- and p-processes is generally associated
with SN explosions, but locating the sites for these processes is still problematic (e.g.,
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Fig. 23. The compositional zones resulting from nucleosynthesis in massive stars before they
go supernovae are conveniently visualized in an ‘‘onion shell’’ diagram. Zones are labeled with
the elements that make the major nuclear fuel and products. Some nuclear reactions and
products of interest to presolar grain studies are indicated.
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HeC Shell Condensation Curves
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SiC1400K

Ignores prior condensation of trace elements
into (Zr,Ti)C at higher temperature
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SiC1400K
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SiC Condensation
HeC Shell 10-7 bars
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