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Search for exotic nuclear superfluidity via Higgs response
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This study addresses a fundamental challenge in nuclear physics: elucidating the properties of nuclear matter, particularly
the novel nucleon superfluidity arising from nucleon pair correlations, defined by isospin and spin. Experimentally
quantifying their strength, via the condensation potential's depth or curvature, has been elusive. Our research pioneers the
first experimental derivation of this crucial curvature for neutron and proton-neutron pairs. By comparing experimental
results with theoretical calculations, we've advanced towards establishing a reliable methodology for assessing pair
correlation strength.

A significant breakthrough was developing a novel high-speed data acquisition system. This system was essential for
detecting extremely weak transition strengths at high excitation energies via challenging reactions like (*He,®He) and
(*He,’Li). Successful data collection with this system is a pivotal step towards detailed analysis of nuclear superfluidity.
Notably, initial findings in the measurement of the neutron pair removal reactions suggest consistency with theoretical
expectations for the pair polarizability, validating the (“He,*He) reaction as a suitable probe. For proton-neutron pairs, no
strong condensation was observed near the ground state; however, an unexpected peak at several MeV offers a crucial
avenue for future quantification. These results collectively pave the way for systematic measurements to fully elucidate

superfluidity mechanisms in nuclear matter.
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X 3: AMANEQ for data acqusition
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X 2: Particle identification by the energy

deposit in the two planes among the VDCs.
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