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with energies of 1-4 GeV/nucleon. The recent test experiments in this zone were performed with 3.8
GeV/nucleon 124Xe54+ ions.

There are the ARIADNA collaboration is established in 2022 on research topics, which constructed
zones are designed for. At present, this collaboration involves 202 participants from 30 organizations
of 7 countries. Both academic and industrial teams are eligible to access the ARIADNA infrastruc-
ture. A corresponding user policy at NICA is under development, which will include regulations
on equipment use, bioethics, access to beamlines and to supportive user infrastructure, etc. There
are several ways of joining ARIADNA. First, as a member of ARIADNA collaboration via signing of
an MoU to become a member of the collaboration. Second, as an individual user: via preparation
and submitting a proposal for an experiment. Third, as an ARIADNA partner via contacting the
ARIADNA responsible person and discussing a specific was on how a research team or a company
can contribute to ARIADNA.

Recent results from STAR beam energy scan II program
Author: Alexey Aparin1

1 JINR

Corresponding Author: aparin@jinr.ru

STAR detector at the Relativistic Heavy Ion Collider (RHIC) has successfully completed data taking
for the second phase of the Beam Energy Scan (BES-II) program in year 2021. During this program
STAR has collected experimental data on Au-Au collisions in the energy range from √

sNN = 3 to
13.7 GeV in the fixed target mode and form √

sNN = 7.7 to 54.4 GeV in the collider mode. Major
detector upgrades have greatly increased detector capabilities to track charged particles produced
in the collisions. This energy range covers a broad region in the QCD phase diagram, reaching up to
baryon chemical potential of 750 MeV. Measurements in this region will help understand nature of
the phase transition from hadron matter to the QGP phase and search for the existence of the QCD
critical point.

A wide range of results on particle production, anisotropic flow, correlations and other topics has
been obtained from BES-II data. New results on the collective phenomena like test of number of con-
stituent quarks (NCQ) scaling at low collision energies and cumulant ratio of net-proton multiplicity
distribution have been measured with high precision. Investigating effects at low collision energies
can help to track signatures of the critical point and precise location of the phase boundary. Pre-
cise analysis of variety of effects like energy dependence of coalescence parameters and hypernuclei
lifetime measurements are presented. Also, new data on global polarization and spin alignment are
presented.

Model of experiments and a method of analysis of data for deter-
mination of absorbed dose of samples for applied research at the
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Model of experiments for applied research at the NICA facility are developed and manufactured.
Model includes two ionization chambers IK-1, IK-2, strip and phosphor chambers for measure profile
with coordinate and intensity of beam and various sample holders with different geometry. At those
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chambers, the materials of electrodes are used different, at the IK-1 it is foil-clad fiberglass, for the
IK-2 are taken foil-clad polyimide One of the ionization chambers will be assembled before irradiated
samples, other mounted after. The strip chamber will be added for measure the coordinate of beam
or it will replace the IK-2 ionization chambers. By the phosphor chambers will be tracked and follow
the profile of beam. The chambers IK-1 and IK-2 have been tested on a 60Co gamma source and a
150 MeV proton beam at the accelerator “Prometheus” at the Tsyba MRRC (Obninsk).
A method for analysis of the intensity and profile data by using the 3.8 GeV/nucleon 124Xe54+ ion
beam data is developed. The method is necessary to provide the precise determination of the fluence
and absorbed dose for irradiated materials. The beam profile and intensity distributions together
with overall intensity and duration of radiation exposure are used for the developing the method
of analyzed for the set of samples of different geometry and chemical composition. The analyzed
raw data were taken in the long-term exposure mode. Software was developed for investigation of
intensity and profile of the beam. Because the data is a sequence of intensity values per short run,
each run will be analyzed separately. The intensity will be measured before collision with the target
for what were require additional study on how the intensity decreases after passing through each
detector and approximation of the intensity, which reaches a particular sample. Distributions of
beam intensity and profile versus exact duration of irradiation will be obtained for each investigated
sample. Each sample will be at the beam sequentially in series that results in individual profile for
particular sample. The distributions will be obtained by the developed software for the input data
and further precise calculation of energy losses and absorbed dose in irradiated materials. Those
several different parameters necessary to investigate and explore, the uncertainty is under study.
The study is performed within the ARIADNA Collaboration.
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Cross sections of partial photoneutron reactions (γ, 1n), (γ, 2n), and (γ, 3n), as well as of total re-
actions σ(γ, sn) = σ(γ, 1n) + σ(γ, 2n) + σ(γ, 3n) and those of photoneutron yields σ(γ, xn) =
σ(γ, 1n) + 2σ(γ, 2n) + 3σ(γ, 3n) collected in the international nuclear reaction database [1] are
widely used in nuclear physics basic research to study various features of electromagnetic interac-
tions and resulted in founding collective states in atomic nuclei, obtaining various giant resonances,
first of all Giant Dipole Resonance (GDR) [2, 3]. Various characteristics of those resonances such as
energy position, absolute value, integrated cross section and moments, parameters of GDR configu-
rational and isospin splitting, and others, were determined [2, 3]. Total accuracy of those quantities
is arbitrarily low because the results of different photonuclear experiments are significantly differ-
ent both in shape and absolute value. Disagreements about 100 percents (in many cases larger) are
known and are definitely systematic for partial reactions [4, 5]. Using digital cross-section data from
the database [1] and experimental-theoretical method for evaluation partial reaction cross sections
meeting objective physical criteria of reliability [5] it was shown that for about 70 nuclei from 51V to
209Bi obtained using beams of quasimonoenergetic annihilation photons and bremsstrahlung many
experimental cross sections under discussion are not reliable because contain significant systematic
uncertainties of various types due to discrepancies in methods of neutron multiplicity identification
and characteristics of γ-quanta sources, neutron detectors and devices for γ-quanta beam monitor-
ing [4]. The data disagreements are systematized, the reasons of those are analyzed, new reliable
cross sections of partial and total reactions are presented.
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