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1. Light r-process nucleosynthesis

I1. NS mergers can produce

1. Supernovae produce light r-process elements??
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A large star-to-star variation in the abundances of r-process elements, as seen in
the [Eu/Fe] ratio for Galactic halo stars, is a prominent feature
that is distinguishable from other heavy elements.
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The mass of dynamical ejecta is predicted to vary very widely

~104—-0.01 Mg : NS-NS mergers (e.g., Hotokezaka+2013)
as massive as ~0.1 Mg : BH-NS mergers (Kyutoku+2015)

5. Chemical evolution of r-process in the Galactic halo
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2. Nucleosynthesis in tidal and non-tidal ejecta
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6. Merger Event Rate

« protogalactic fragments with a baryonic mass of 10° Mg
(the minimum baryonic mass at the epoch of galaxy formation)
« In each fragment, separate chemical evolutions proceed
as building blocks of the halo

« an Eu ejection occurs at a rate of one per ~200 CCSNe

(~6 events in fragment), randomly assigning the mass of tidally-driven

dynamical ejecta frg)sm 1010 0.07 Mg
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* Galactic r-process abundance feature demands the contributions from
both NS-NSs and BH-NSs.

« There is no necessity of an astrophysical site for light r-process
elements different from merger events.

* The typical mass of tidally-driven dynamical ejecta for double NS
mergers is predicted to be a few times 107 Meg.

« This implied relatively low ejecta mass is nicely supported by the
NS-NS rate deduced from the gravitational-wave observations.

* There is a low probability that the gravitational-wave events originated
from BH-NSs are accompanied by electromagnetic counterparts.
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halo stars associated with
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