The difficult relationship
between:

massive star explosions

and

the r process
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proton rich (Y. > 0.5) neutron rich (Y. < 0.5) formation of
VP process neutron-capture process heavy nuclei
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Hoffmann et al., Astrophys. J. 842, 951 (1997)
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Qian & Woosley, Astrophys. J. 471, 331 (1996)
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Elemental abundances
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“Weak component” of the r process
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P [MeV fm™]
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Fischer et al., Nature Astron. 2, 980 (2018)
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Fischer et al., Nature Astron. 2, 980 (2018)
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v — signal (@ Super-Kamiokande (d ~ 10 kpc)
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Bolometric Lightcurve [erg s~ ]
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No strong r process for “normal” v-driven winds

em +(A,2) = (A, 72 1) + v
Vo + (A, Z) 2 (A, Z) + Uy nuclear structure
(A, Z2)" =2 (A, Z) +va + Vg
_ Un —Up < S(p)
e +p=n+r, | | o
et +n2p+ o inelastic contributions
nEpte + . weak magnetism

ga — ga—9gs , ¢gs~0.1-0.12
+ nuclear correlations S4 <1
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Kotake et al., Astrophys. J. 853, 170 (2018)



No strong r process for “normal” v-driven winds
What’s possibly missing:

e Multi-dimensional effects; late-time accretion may
power higher v—luminosities/energies

e Neutrino oscillations

e u neutrinos
vV, — P U
Vo b —> b Vg
V,€ —> b Ve

E,u Iu_ — e De Bollig et al., Phys. Rev. Lett. 119, 242702 (2017)



Explosions of massive stars ~ 35 — 50 M

Remnants: massive neutron stars ~ 2 M

Release of ‘non-standard’ v burst

r—process nucleosynthesis upto 4 ~195



Wroclaw Supernova Project
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