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The region of nucleus-nucleus collision energies √sNN ≈ 2-10 GeV is very attractive for the detailed
study of the phase diagram of strongly interacting matter, where the first-order phase transition and
the existence of the critical endpoint (CEP) are predicted by the QCD. So far, the experimental inves-
tigations carried out in this energy range at SPS and at RHIC have shown no convenient evidence
for the critical phenomena. The non-Gaussian fluctuations 1 of conserved quantities, like net elec-
tric charge Q, net strangeness S, net baryon number B, near the QCD critical point”, could be very
sensitive to the proximity of the critical point. Studies of the energy dependence of higher-order cu-
mulants of net-protons (as a proxy for net baryon number) were started in BES-I and are in progress
in BES-II programs at RHIC [2,3]. In particular, recent precision measurement for net-proton cumu-
lant ratios vs. centrality across Au+Au collision energies at RHIC showed some hints of the non-
monotonic energy dependence [2,3]. However, the non-dynamical contributions to fluctuations of
protons and net-protons could be large 4. These trivial volume fluctuations are to be carefully taken
into account before comparison to theory.
In this report we argue that the current experimental approaches are still lacking the proper event-
by-event estimate of the interaction volume. Assumption of the mean value of the interaction vol-
ume for the given class of selected events, including the case of Centrality Bin Width Correcrition
(CBWC) procedure, used by STAR at RHIC, is introducing the bias into the values of net-proton
cumulant ratios due to the inevitable mixture of the events with different impact parameters. We
focus in this report on the minimization of the role of trivial volume fluctutions that should be under
strict control in data analysis in order to reval the dymanical physics fluctuations effects of interest.
We propose to use the reduced cumulants, where both the cumulants and the volume of interaction
are defined for each event. The last procedure requires the event-by-event estimates of the most
probable value of number of participation nucleons (Npart) by using such approach as 5 or the ML
technique 6 that is in currently in progress.
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Measurements of the anisotropic collective flow of particles produced in relativistic heavy ion colli-
sions play an important role in the study of the transport properties of strongly interacting matter.

Page 154

https://indico.spbu.ru/event/1/abstracts/305/attachments/389/a305fig1.jpg
https://doi.org/10.1080/00223131.2022.2141903
https://doi.org/10.1103/PhysRevC.72.062801
https://doi.org/10.1103/PhysRevC.97.064613


LXXV International Conference «NUCLEUS – 2025. Nuclear physics, … / Book of Abstracts

In this paper we present the results of the most complete systematic study of the dependence of the
anisotropic collective fluxes on the collision energy from 2.4 GeV to 11 GeV based on the available
data and discuss them using different scaling relations for the azimuthal anisotropy.
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In this topic, the discussion will focus on vorticity and acceleration of the nuclear medium created in
heavy-ion collisions at the NICA complex energies. These phenomena will be analyzed within the
framework of the Parton-Hadron-String Dynamics (PHSD) model. The vorticity field is the object of
study due to its connection to the spin polarization and also due to its intricate space-time structures,
such as vortex rings. Conversely, an acceleration in heavy-ion collisions signifies a novel direction in
the current research by the scientific community, especially due to its influence on phase transitions.
In this study, the acceleration (and the Unruh temperature) space-time distributions will be presented
and subsequently compared with the temperatures of the medium for the various phases of matter
1. Also we will discuss some results studied in our previous works [2-5].
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Study of hot and dense baryon-rich matter is a central point of the BM@N 1 and MPD 2 experi-
ments at NICA facility. Both experiments are equipped with forward detectors capable to measure
the energies of spectator nucleons and nuclear fragments representing remnants of initial nuclei
beyond their hot overlap region (fireball)  [1, 2]. The signals from the forward detectors can be used
to determine the centrality of each nucleus-nucleus collision event and its reaction plane 3. In addi-
tion, the BM@N experiment is equipped with the Highly-Granular time-of-flight Neutron Detector
(HGND) 4. Therefore, the procedure of centrality and event plane determination should be based on
a reliable model of the production of spectator protons, neutrons and nuclear fragments.
In this work, the microscopic ultra-relativistic quantum molecular dynamics (UrQMD) transport
model [5, 6] was coupled with the MST-clustering and statistical decay models previously used in
the Abrasion-Ablation Monte Carlo for Colliders model [7-9]. In this model combination, the pri-
mary evolution during the first few hundred fm/c is calculated using UrQMD. The MST-clustering
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