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Cosmic radioactivity probing the epoch of SN or
merger nucleosynthesis and neutrino interactions
There is a growing consensus in recent multi-messenger astronomy that the neutron-star merger (NSM) could
be a possible site for the production of heavy elements including long-lived radioactive nuclei. We will first
discuss that the collapsar, which is very massive single star collapsing to a black hole, and core-collapse
supernovae (CCSNe) such as magneto-hydrodynamically driven-jets and neutrino-driven winds dominate the
nucleosynthesis of heavy r-elements [1] and p-isotopes like 92,94Mo and 96,98Ru [2] over the entire history of
cosmic evolution. We also find that the NSM contribution delays in cosmological timescale until recent epoch
due to very slow GW radiation in our Galactic chemical evolution model [1]. Since collapsars and CCSNe
eject extremely large flux of energetic neutrinos, the neutrino-process nucleosynthesis (including neutrino-
proton process) is strongly affected by both collective and MSW flavor oscillation effects at high density
environment. Long-lived radioactive isotopes such as 92Nb (halflife 34.7My), 98Tc (4.20My), 53Mn (3.74My),
etc. are produced there abundantly and serve as ideal chronometers to estimate the epoch of SN explosions.
Comparing our theoretical calculations and observed isotopic anomalies of these neutrino-isotopes found in
meteorites, we will estimate the epoch of SN event which affected strongly the solar-system formation. These
nucleosynthetic products could be the most sensitive probe of neutrino interactions in high-density matter
and constrain the still unknown mass hierarchy. We will propose how to constrain the mass hierarchy in our
nucleosynthetic method in terms of the neutrino-isotopes 180Ta, 138La, 98Tc, 92Nb, 11B, 7Li, etc. [3]. We
will also discuss the critical roles of the both primary neutrino-nucleus reactions and secondary radioactive
nuclear reactions to respectively produce and destroy these neutrino-isotopes [4]whose experiments are being
planned.
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