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Additional possible sources of heavy r-process elements

Collapsar disk Magneto-rotationally Primordial black hole +
winds driven (MHD) supernovae neutron star
Collapsar
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What are the heaviest nuclei reached in an
astrophysical scenario?

Possible signatures of actinide production
(other than Cf-254)



2019-2020: Published works
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Fission deposition to explain robustness of observed

elemental abundances?
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Abundance

Co-production of light/heavy r-process elements via fission:

robustnessin the presence of varying ejecta compositions
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Abundance

Fission deposition to explain robustness of observed

elemental abundances?
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2019-2020: Submitted works



Can meteoric abundances reveal the nature of the last
r-process enrichment of our solar system?
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Can meteoric abundances reveal the nature of the last
r-process enrichment of our solar system?
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The rare-earth peak: fission deposition? Local deformation / subshell? both?

Neutron Separation-Energy Contours @ 1,2,3,4 MeV
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MCMC results:

rare-earth masses to form
peak in hot and similar
astrophysical conditions

Vassh et al (submitted, 2020); Orford, Vassh,
et al. (Phys. Rev. Lett. 120, 262702 (2018))

* Astrophysical trajectory:
hot, low entropy outflowas from a
NSM accretion disk
(s/k=30, =70 ms, Y.=0.2)

* 50 parallel,independent MCMC runs
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Peak formation in outflows with distinct astrophysical conditions
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Comparing to the most neutron-rich measurements: Samarium
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element production

Elements

Fission In R-process | — )

o At what site(s)and under what conditions did the r-process
element production which enriched our solar system occur?

e (Coté et al. submitted to Science (2019)
e Vassh et al. submitted to ApJ (2020); Orford, Vassh, et al. in prep. (2020)

o Do neutron star mergers produce the heaviest elements such
as gold and the actinides? Are there observable signatures of

a fission cycling r process?
e Vassh etal. ApJ 896, 28 (2020)
* Wang, Vassh, et al. in prep. (2020)

o Which fissioningnucleiand fission properties are
mostinfluential?

 Ward, Vassh, etal. in prep. (2020)

Impact on importantopen questions in heavy
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