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Beta-delayed neutron emission (P3n) is a prevalent decay channel for a majority of the very neutron-
rich nuclei. It is of particular importance in r-process modeling and influences the final isotopic
abundance distribution. While many nuclear models predict nuclear lifetimes and branching ratios
of the r-process nuclei, very little is known experimentally about the energy spectrum of the
neutrons from n branches that provide direct information about the unbound states populated
through beta decay. These measurements constitute a better test of nuclear models than simply
using lifetimes and branching ratios.

The new Versatile Array of Neutron Detectors at Low Energy (VANDLE) [1] was commissioned
at the Holifield Radioactive lon Beam Facility (HRIBF). The HRIBF uses proton-induced fission to
produce unique, intense and high isotopic purity beams of neutron-rich fission fragments. We have
measured neutron energy spectra in key regions of the nuclear chart: near the shell closures at "*Ni
and '**Sn, and for the most deformed nuclei at Z=37. Many of these nuclei lie directly on the r-
process path [1]. Of the 29 Bn emitters studied, only 4 relatively long-lived isotopes were
previously measured. For some of the most exotic nuclei, narrow and intense peaks in the neutron
energy distribution indicate the presence of resonances, which are most likely signatures of the
excitation of deeply bound “core” states. VANDLE has the unique ability, for a time-of-flight
scintillator array, to measure neutron energies as low as 100 keV, which is critical for making
credible comparisons between experiment and theory. Preliminary results from the most prominent
measurements will be presented.

References

[1] C. Matei et al., Proceedings of Science, NIC X, 138 (2008)



