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This research investigates fusion reactions, focusing on the complex dynamics
of nuclear fusion below and above the Coulomb barrier, and the formation of
superheavy elements. Using the Dinuclear System model, the study aims to
understand how multi-neutron transfer channels impact fusion cross-sections
and contribute to the identification of tetra-neutron states in weakly-bound
neutron-rich systems like 14Be and 16Be. Additionally, it explores the production
of superheavy nuclei through fusion reactions, considering internal degrees
of freedom such as vibrations and deformations, which influence fusion
dynamics and stability against fission. A coupled differential equation approach
is used to compute transmission coefficients and cross-sections based
on phenomenological potentials or folding density techniques. This research
advances theoretical insights into fusion reactions and superheavy element
formation, potentially offering new perspectives in nuclear physics and fusion
energy applications
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NICAheavy ion collider at JINR (Dubna): Physics and Lyrics
Author: grigory trubnikov1

1 JINR

Corresponding Author: trubnikov@jinr.ru

“The present status of the project of NICA project, which is close to commissioning at JINR (Dubna)
is given. The main goal of the NICA project is to provide colliding heavy ion beams for experimental
studies of hot and dense strongly interacting baryonic matter and spin physics.
The proposed physics program concentrates on the search for possible manifestations of the phase
transitions and critical phenomena in the energy region, where the excited matter is produced with
maximal achievable net baryon density, and clarification of the origin of nucleon spin. The NICA
collider will provide heavy ion collisions in the energy range of √ sNN =4÷11 AGeV at average
luminosity of L=1⋅10^27 cm^− 2⋅s^− 1 for 197Au79+ nuclei and polarized proton collisions in energy
range of √ sNN =12÷27 AGeV at luminosity of L ≥ 10^32 cm^−2⋅s^-1. The collider ring and the
first IP detector are now in the final stage of assembly and start of commissioning. Challenges for
physics study, expected observables and phenomena to measure, results of first experiments on fixed
target set-up, time-line for 2025, details of start-up configuration, challenges of beam parameters and
luminosity preservation are presented in the talk.”
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Studies of light exoti c nuclei at FLNR JINR
Author: Leonid Grigorenko1
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Studies of the light exotic nuclei is an important part of
scientific program of Flerov Laboratory of Nuclear Reactions
(JINR, Dubna, Russia).
In 1996-2017 it was realised at ACCULINNA fragment separator,
based on U-400M accelerator. In 2018 a new ACCULINNA-2 fragment
separator was commissioned. The novel results concerning quite
“problematic” lightest neutron-rich systems 4n, 6H, 7H , and 7He
were obtained at ACCULINNA-2 in the recent years.
In 2024 the scientific program of ACCULINNA-2 facility restarts
with commissioning of upgraded U-400M accelerator.

Notes:

Something about “Current and future facilities” as well
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Development of a detector system at ACCULINNA-2 fragment
separator
Author: A. Bezbakh1

1 FLNR, JINR

A.A. Bezbakh1 for Acculinna-2 collaboration
1 Flerov Laboratory of Nuclear Reactions, JINR, 141980 Dubna, Russia
Modern detector systems of light charged particles (E~1÷45 AMeV) and neutrons (E<30 MeV) for
the experiments with radioactive beams at ACCULINNA-2 fragment-separator were designed and
developed [1-4]. Using such technique new information about low energy spectra of the several
neutron rich nuclei 7H, 7He and 8,9Li was obtained [5-7]. Main characteristics of these detectors
and its future application are presented.
1. A.A. Bezbakh et al., Bull. Russian Academy of Sciences: Physics, 84, 491-494, 2020.
2. A.A. Bezbakh et al., Instruments Experimental Techniques, Vol.61, 631-638, 2018.
3. A.A. Bezbakh et al., Particles and Nuclei Letters Vol. 20, 629-636, 2023.
4. I.A. Muzalevsii et al., Bull. Russian Academy of Sciences: Physics, 84, 500-504, 2020.
5. A.A. Bezbakh et al., Phys. Rev. Lett., 124, 022502, 2020.
6. A.A. Bezbakh et al., Int. J. Mod. Phys. E, 2450002, 2024.
7. E.Yu. Nikolskii et al., NIM B 541, 121-125, 2023.
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Pecularities of formation of ternary fission fragments
Author: Shukhrat Kalandarov1
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Formation mechanism of ternary fission fragments in the spontaneous ternary fission of 252Cf is
described in the framework of trinuclear system model. It is shown that the fission barrier dynami-
cally changes during the evolution of trinuclear system and during the motion of third nucleus in the
decay mode. Competition between binary fission and the formation of a trinuclear system, which is
responsible for the ratio of spontaneous ternary and binary fission yields, is introduced.
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