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Production of isotopes beyond iron?

Stellar yields:
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Conditions for the s-process
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Ne22(a,n)Mg25: main neutron source of the weak
s-process ih massive stars.
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°  Why not the 3C(a,n)*0?

From Clayton’s book (1968), Section 5.6 Advanced Burning Stages




From Clayton’s book (1968), Section 5.7 Photodisintegration

See also Chieffi+ 1998 ApJ (reaction list in Figure 6)

== 22Ne(a,n)25Mg is the main neutron source in massive stars



He-burning component + C-burning component + SN explosion component
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[Cu,Ga,Ge/Fe]
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SLRs yields variation from CCSNe
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The n-process in CCSNe:

- Blake & Schramm 1976 ApJ
- Meyer+ 2000 ApJ

- Pignatari+ 2018 GeCoA
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13C(a,n)*0O activation
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This does not look like the weak s-process component!



151s this a hidden LEPP component in the Solar System?
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MP+ 2013

Such considerations provide a warning to bear in mind in our
discussion and more generally for the present understanding of
the s-process in massive stars. If the '>C+'>C rate is higher than
presently used, and the cs-process does exist, only 1%—2% of the
s-process-rich material ejected from massive stars carrying such
a component would be enough to explain the LEPP signature at
the St peak. Therefore, it is extremely important to measure the
'2C+!2C rate down to stellar energies, to constrain C-burning
conditions and s-process yields from massive stars.

If =20% of the C-shell overlaps with C-core ashes, the 13C(a,n)160
exposure will dominate over the later 22Ne(a,n)25Mg contribution.
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Gasques+ 2007 Phys Rev C (confirmed by MP+ 2013).

What about with low C12+C12 rates?
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Impact of the a-/p- channel relative strength in the C12+C12

CF88 C12+C12 ' CU C12+C12

Isotopic ratio
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A R.J/R, =0.05/0.95
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Isotopic ratio

Impact of the n-channel C12(C12,n)Mg23
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Impact of the explosive y-process production?
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Uao! Could this solve the underproduction of
the p-nuclei in the solar system and the
missing production of Mo-Ru p-nuclei ?!

No, it does not work... :(
Remember, it must be a rare source

We have seen that the cs-component is difficult to recon-
cile with the s-process abundances observed in the solar sys-
tem, unless only a few per cent of the total s-process-rich
mass ejected by massive stars can carry it. By extension, the
p-process-rich distribution obtained from CU (¢p-component,
hereafter) has to follow the same restrictions as discussed in
Section 5. Indeed, we have shown that if about 2% of the

.3 ]
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Summary

High C12+C12 rates may strongly affect the s-process production, if C fusion yields at T9 < 0.75
made its way to the SN ejecta (and the *C(a,n)*O signature dominates over the 22Ne(a,n)*Mg).

This should be a rare event in massive stars, in order to not break the weak s-process
component from GCE (1-10% of all CCSN).

The relative strength of the C-fusion a- and p-channels affect the s-process production

The C-fusion n-channel is also relevant for the total neutron-budget, but currently covered by the
22Ne+a uncertainty (based on Bucher+ uncertainties). To be verified in CO shell mergers
(Lorenzo’s talk).

The y-process signature resulting from the s-process boosted seeds from the C-core component
is more compatible with the solar system abundance distribution of p nuclei than the standard y-
process from CCSN (or SNla). However, even if it exists this should be a rare component, not
relevant for GCE.
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