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Due to high initial kinetic energies of relativistic nuclei, hot and dense nuclear matter is created in their collisions in the overlap region of the nuclear density distributions. For decades, these extreme conditions have stimulated the search for a transition from hadronic nuclear matter to an unexplored state of matter: quark-gluon plasma (QGP). It was common to assume that nuclear structure effects in the initial nuclei, such as their deformation, the presence of a neutron skin (NS), nucleon-nucleon short-range correlations, and alpha-clustering, were of minor importance in studies of the transition to QGP. Indeed, all of these nuclear structure effects are characterized by an energy scale of a few MeV, which is far below the multi-GeV to TeV energy delivered to the overlap zone. Nevertheless, it is expected that some information about the nuclear structure of colliding nuclei will be preserved in relatively cold spectator nuclear matter outside the domain of the nuclear overlap. Simulating ultracentral 208Pb–208Pb collisions using our Abrasion-Ablation Monte Carlo for Colliders Model with the Minimum Spanning Tree clustering (AAMCC-MST) [1] showed that the cross sections for the emission of certain numbers of spectator neutrons in events with 0, 1, …, 5 spectator protons varied by 50–250%, depending on the thickness of NS in 208Pb [2]. According to AAMCC-MST, the calculated average neutron-to-proton ratio <Nn/Np> as a function of the total number of free spectator nucleons NN in central (0–10%) 209Bi–W collisions is particularly sensitive to the presence of NS in 209Bi. This provides a quantitative probe of the neutron enrichment of the nuclear surface of 209Bi [3].  
We present our new calculations of the emission of spectator neutrons and protons in collisions of 124Xe and 136Xe projectiles with 124Sn target in the context of the Baryonic Matter at Nuclotron (BM@N) experiment at the Joint Institute for Nuclear Research (JINR), Dubna. The inclusive cross-sections of spectator neutron emission, dσ/dy, as a function of neutron rapidity in minimum bias events were calculated using AAMCC-MST and were found to be similar for both 124Xe and 136Xe. However, the calculated average neutron-to-proton ratios <Nn/Np> as a function of the total number of free spectator nucleons NN in central (0–10%) collisions demonstrate ~30% difference between the ratios calculated for the fragmentation of 124Xe and 136Xe. Furthermore, the presence of 12 extra neutrons in 136Xe compared to 124Xe results in a doubled <Nn/Np> ratio for a relatively small NN of 5–10. These results highlight the importance of measuring <Nn/Np> as a function of NN in central collisions in the BM@N experiment, in order to study the isospin effects in the fragmentation of relativistic nuclei. Other characteristics of spectator matter from Xe-Sn collisions are calculated and the possibilities of measuring them in the BM@N experiment are discussed. 
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