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Solar system isotopic abundances
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Nucleosynthesis of the heavy elements
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Slow neutron capture
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Slow neutron capture
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Slow neutron capture
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e About 50% of abundances

 Neutron densities ~10% cm

 Beta decays faster than
neutron captures
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S-process sites

Photosphere
(star's surface)

Massive Stars

He core & C shell
Production of Fe to Zr

NGC 3918 (HST).

Low mass red giants

AGB phase (H shell / He shell)
Production of Zr to Pb

Key nuclear physics input: neutron capture cross sections




Rapid neutron capture
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Rapid neutron capture
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 Neutron densities >10%22 cm3
 Beta decays slower than neutron
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Information on neutron reactions allows to calculate the
explosive contribution
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Identification of strontium in the merger of two
neutron stars

Darach Watson'*?, Camilla J. Hansen®*, Jonatan Selsingl’Q", Andreas Koch?, Daniele B. Malesani®'%?, Anja C. Andersen’, Johan P. U.
Fynbol’:’, Almudena Arcones®”, Andreas Bauswein”*®, Stefano Covino”’, Aniello Grado'", Kasper E. Heintz*%''!, Leslie Hunt'?, Chryssa
Kouveliotou'** Giorgos Leloudasl’s, Andrew Levanls’le, Paolo Mazzali17’18, Elena Pian'’ [See end for affiliations]

Nature 2019
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Isotopically
enriched GeQO,
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New 73Ge(n,y) cross section decreases 3Ge production in massive stars, more
consistent with solar system abundances (~*80% of germanium comes from s
process in massive stars)
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Cosmic y-ray emitter 2°Al

Galactic latitude

Galactic longitude

Main Origin of 2°Al in massive stars (Diehl et al, Nature 439 (2006))

Key uncertainties for theoretical predictions of abundances: 26Al(n,p) and 26Al(n,a)
reaction rates [lliadis et al., Astrophys. J. Supp. 193, 16 (2011)]

Also produced in AGB stars, which may have polluted early solar system with 26Al



26Al +n reactivities from previous measurements
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26Al(n,a) stellar reactivities (n_TOF & GELINA) JTI'O\F
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n_TOF 26Al(n,p) stellar reactivities
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