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SUMMARY OF THE PROPOSAL

Core-collapse supernova (CCSN), which signals the death of a massive star, is among
the key subjects of astrophysical studies. Large amount of neutrinos carrying important
information on CCSN are emitted during the explosion. Those neutrinos have many
observational consequences from which secrets on CCSN can be revealed. In this
proposal, we focus on two appealing cases which are closely related to the CCSN
neutrinos: the nucleosynthesis of *Tc in CCSN and geochemical neutrino detectors

exploiting molybdenum ores.

The radioactive isotope *Tc (T7/2 = 4.2 x 10° years) might have existed in the early
solar system. It cannot be synthesised in stars via the rapid-neutron or slow-neutron
capture processes due to the stable isobar “*Mo. Theoretical calculations indicate that
the neutrino-induced reaction ®*Mo(v,, ¢7)%®Tc and neutron capture % Tc(n, )% Tc
are the main reactions responsible for the synthesis of Tc in CCSN. We propose to
determine their reaction cross sections simultancously using the “*Mo(*He,t+7) %Tc
reaction. This can be achieved by measuring the Gamow-Teller strength B(GT ™)
from “®Mo and extracting the level densities and v strength functions in *Tc via Oslo
analysis. Once the abundance of ®®Tc can be accurately determined in meteorites and
combined with data from this proposal, important constraints on CCSN models can
be obtained.

Geochemical neutrino detectors are natural long-term detectors that integrate neutrino
fluxes from the Sun and CCSNe. Molybdenum ore is one such example where the
number of "Tc atoms (Ti/2 = 4.2 x 10° years) have recorded information on the
neutrino flux in the past millions year. The " Tc in molybdenum ore are produced
mainly through the " Mo(v,,e™ )% Tc (solar neutrino) and the *Mo(v,, e™n)?"Tc (SN
neutrino) reactions. Their cross sections, which are crucial to decipher information
on neutrino flux from molybdenum ore, will be determined in this proposal. For this
purpose, we will perform (*He,t) charge-exchange reactions on Mo target in addition
to the “Mo target mentioned above to extract the B(GT~)s. The neutron emission

branching ratio will also be determined in the case of *Mo target.



