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New astrophysical site for r-, i- and s-processes in
black-hole forming supernova
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The slow and intermediate neutron-capture processes, s- and i-processes, are believed to occur only in asymp-
totic giant branch stars to provide half of heavy atomic nuclei 90 ≤ A in the MilkyWay. We found, for the first
time, that the collapsar which is an explosion of single massive star collapsing to a black hole is an astrophys-
ical site for s- and i-processes [1] as well as rapid neutron capture process, r-process [2]. We show significant
roles of several neutron-capture reactions on unstable nuclei near the stability line for the i-process as well
as those on extremely neutron-rich nuclei for the r-process. We propose that the pronounced odd-even ef-
fect in the mass abundance pattern near rare earth elements in metal-deficient halo stars could be a piece of
observational evidence [1,3].
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