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Fol lowing our previous work published in 2007 and 2008, we investigated nucleosynthesis associated with
jet—like supernova explosion driven by magnetic fields during core collapse of massive stars with mass
> 30Msun (Msun = the solar mass), whose core collapses to a black hole eventually.

First, we have examined nucleosynthesis inside the jets froma 35 Msun, low-metallicity collapsar before
the formation of a black hole, based on a two-dimensional magneto-hydrodynamic (MHD) simulation of the
col lapsar, taking into account neutrino interactions both on the MHD simulation and nucleosynthesis.
We find that jets are ejected via the magnetic pressure, and that rapid neutron capture processes, or
r-process, operates in the jets even if the neutrino absorption is taken into account in the
nucleosynthesis calculation. This is due to efficient electron captures in the high-density region near
the rotational axis, fast ejection (>20% of speed of light), and relatively low neutrino luminosity.

Next we investigate the nucleosynthesis of a massive star with mass of 70Msun as in the 35Msun case.
In the study, numerical calculations of the nucleosynthesis are performed dur ing the stage of hydrostatic
stellar evolution until the onset of collapse of Fe core. We show that the agreement between the
composition of ejecta due to jet—I|ike supernova explosion and that in the solar system is well. However
radioactive nuclei such as 44Ti and 56,5/Ni are underproduced compared with those in SN1987A.

Moreover, we investigate explosive nucleosynthesis in a delayed neutrino—driven, supernova explosion
based on two-dimensional hydrodynamic simulations of the explosion of a 15Msun star. We examine
abundances and masses of the supernova ejecta. We find that abundance pattern of the supernova ejecta
is similar to that of the solar system, for cases with explosion energies of 1ebl erg and that Ni56
mass is comparable to that observed in SN 1987A.




