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LArTPC (fictive 34 kton liquid argon time projection chamber)
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Abdiakamalov et a., Handbook of Gravitational Wave Astronomy (2022)
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—no nuclear de-excitations (reference case)
—nuclear de-excitations (Fuller & Meyer 1991)
—nuclear de-excitations (Gauss approximation)
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Abstract

We examine nucleosynthesis in the innermost neutrino-processed ejecta (a few 10~> M) of self-consistent two-
dimensional explosion models of core-collapse supernovae (CCSNe) for six progenitor stars with different initial
masses. Three models have initial masses near the low-mass end of the SN range of 8.8 M, (¢8.8; electron-capture
SN), 9.6 M (z9.6), and 8.1 M (u8.1), with initial metallicities of I, 0, and 10~ times the solar metallicity,
respectively. The other three are solar-metallicity models with initial masses of 11.2 M (s11), 15 My (s15), and
27 M (s27). The low-mass models €8.8, z9.6, and u8.1 exhibit high production factors (nucleosynthetic
abundances relative to the solar abundances) of 100-200 for light trans-Fe elements from Zn to Zr. This is
associated with an appreciable ejection of neutron-rich matter in these models. Remarkably, the nucleosynthetic
outcomes for the progenitors 8.8 and z9.6 are almost identical, including interesting productions of **Ca and *Fe,
irrespective of their quite different (O-Ne—Mg and Fe) cores prior to collapse. In the more massive models s11,
sl5, and s27, several proton-rich isotopes of light trans-Fe elements including the p-isotope Mo (for s27) are
made, up to production factors of ~30. Both electron-capture SNe and CCSNe near the low-mass end can therefore
be dominant contributors to the Galactic inventory of light trans-Fe elements from Zn to Zr and probably *¥Ca and
live °°Fe. The innermost ejecta of more massive SNe may have only subdominant contributions to the chemical
enrichment of the Galaxy except for “*Mo.



Properties of Innermost SN Ejecta

Model Type MPNS l Mejb Mej,nc Ye,mind Ye, maxe Sminf Smaxg
(M) (107> M) (107> M) (kg nuc™) (kg nuc™)
e8.8 ECSN 1.36 114 5.83 0.398 0.555 0.80 383
79.6 CCSN 1.36 12.4 4.94 0.373 0.603 12.6 27.8
us. 1 CCSN 1.36 7.69 3.24 0.399 0.612 0.83 299
sl CCSN 1.36 14.1 0.133 0.474 0.551 6.64 34.7
sl5 CCSN 1.58 15.9 0.592 0.464 0.598 6.78 36.7
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Neutrinos from core-collapse supernovae

Summary and conclusions
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What’s to be done:

 EOS & weak rates
 Neutrino oscillations
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What’s to be done:
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* Other degrees of freedom (, ...) p_ + /4~
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What’s to be done:

Phys. Rev. C102, 055807 (2020)
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What’s to be done:

 EOS & weak rates
 Neutrino oscillations

« Other degrees of freedom (., light cluster, . . . )

Phys. Rev. C102, 055807 (2020)
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What’s to be done:

EOS & weak rates
Neutrino oscillations

Other degrees of freedom (., light
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