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MEASUREMENT OF DOUBLE DIFFERENTIAL INCLUSIVE CROSS SECTIONS OF FORWARD NEUTRON EMISSION IN THE BM@N EXPERIMENT
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A Highly Granular time-of-flight Neutron Detector (HGND) is currently under development to measure neutron yields and flow in the kinetic energy range of 0.3–4 GeV [1] in nucleus-nucleus collisions at the BM@N experiment. To validate the concept of the full-scale HGND, a compact HGND prototype was tested in collisions of 3.8A GeV 124Xe with a CsI target in this experiment. The HGND prototype was placed at 0 degrees relative the undeflected beam axis to measure yields of spectator neutrons from hadronic interactions of nuclei and neutron yields from electromagnetic dissociation (EMD) of projectile nuclei [2].
The neutron kinetic energy spectra reconstructed by the time-of-flight method are compared with the Geant4 modelling in the complete geometry of the BM@N setup using the DCM-QGSM-SMM and UrQMD-AMC models as heavy-ion collision generators and using the RELDIS model as an EMD event generator. The detector provides high neutron detection eﬀiciency, but the resolution of energy measurement for such high-energy neutrons is restricted due to the limited time resolution of about 270 ps. In order to restore the true neutron kinetic energy spectrum from the distorted reconstructed spectrum, an unfolding procedure was used [3]. This approach allows the measurement of double-differential inclusive cross sections of forward neutron emission as a function of rapidity and solid angle even with limited time resolution. To validate the approach, the measurements of neutrons from EMD were performed, as these neutrons are characterized by a very narrow energy distribution centered around the projectile beam energy [4].
The measured double differential inclusive cross sections of forward neutron emission in collisions of 3.8A GeV 124Xe with a CsI target are compared with those obtained by the ALADIN collaboration in collisions of 600A MeV 124Sn and 124La with a 124Sn target taking into account the difference in acceptance between two experiments. Despite the significant difference in energy, a weak dependence on beam energy is observed, as suggested by the concept of limiting fragmentation [5]. The described approach can be successfully applied also to the full-scale HGND, which is expected to have a significantly better time resolution of about 150 ps to measure neutron energies in the midrapidity region.
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