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In order to constrain the largely unknown multi-neutron interactions, it is necessary to measure the relevant
observables sensitive to them. One such property is the possible existence of narrow resonances related to
multi-neutron cluster structures and correlations[1][2]. This can be investigated by studying multi-neutron
resonances close to the corresponding neutron removal thresholds in neutron-rich light nuclei. Progress
over the recent years has presented several evidences of such narrow resonances[3][4][5], which provides an
indication for the generalization of the Ikeda conjecture.

With the aim of systematically studying such resonances and characterizing the corresponding nn-relative
system, an experiment was performed at the R3B setup in GSI, within the FAIR Phase-0 program. Quasi-
free scattering (p, 2p) reactions are studied in inverse kinematics where a radioactive ion “cocktail” beam is
impinged on a 5cm LH2 target. The resulting reaction products are measured in the state-of-the-art setup
using a large combination of detector systems providing information of the full reaction kinematics. Since
the objective is to reconstruct the relative energies of the neutrons excited to the continuum, it is necessary to
detect the corresponding neutrons. This is facilitated by the neutron detector NeuLAND[6], which thanks to
its high resolution and granularity provides access to the detailed study of multi-neutron resonances. A brief
description of the first 2-neutron reconstruction will be provided.

In this communication the results of the nn-relative energies for selected isotopes in the “cocktail” beam will
be discussed along with relevant spectroscopic information. The discussion will include the analysis of the
15B(p, 2p)14Be system with the near threshold 2+1 state of 14Be[3][7] as a standardizing tool. This will be
followed by a discussion on the study of 17B populated via 18C(p, 2p)17B reaction, serving as an isotope of
interest for the current study owing to a previous indication of a possible near threshold state[8].
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