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	62nd meeting, PAC for Nuclear Physics



I. Preamble
The Chair of the PAC for Nuclear Physics, V. Nesvizhevsky, presented an overview on implementing the recommendations taken at the previous meeting.
JINR Deputy Scientific Leader of FLNR M. Itkis informed the PAC about the resolution of the 138th session of the JINR Scientific Council (September 2025) and the decisions of the JINR Committee of Plenipotentiaries (December 2025).
The PAC is pleased to note that the recommendations of the previous PAC meeting concerning JINR research in the area of nuclear physics were accepted by the JINR Scientific Council and the JINR Directorate.

II. Experiments at the SHE Factory and the status of the GASSOL setup
The PAC heard a report on recent experiments at the SHE Factory and on the status of the GASSOL setup in FLNR presented by D. Solovyev.
One of the most important tasks to be fulfilled at the SHE Factory is the synthesis of new elements 119 and 120, which requires the use of projectiles heavier than 48Ca, such as 50Ti and 54Cr. Experiments carried out at the SHE Factory have shown that the cross sections are lower by a factor of ~10 and ~150 when changing the projectiles from 48Са to 50Ti and 54Cr, respectively. The cross section for the 242Pu + 50Ti reaction, leading to isotopes of element 116 at various energies of 50Ti ions, was measured for the first time. The experiment was aimed at searching for the optimal energy of the 50Ti beam when synthesizing new superheavy elements with atomic numbers 119 and 120. The analysis of the 242Pu + 50Ti reaction has given the optimal energy for the Ti beam, which corresponds to the energy of excited compound nuclei in the region of 40 MeV.
To carry out the planned experiments on the synthesis of element 119 in the 50Ti + 249Bk reaction, the SHE Factory premises are being upgraded to comply with Class 1 radiation safety regulations. The 249Bk target from Dimitrovgrad is expected to be delivered in 
May 2026.
In parallel with these sustained efforts, preparation work has been undertaken to install the new gas-filled GASSOL separator designed for studying the chemical properties of superheavy elements. Delivery of the key element of the setup, the superconducting magnet, is expected in February 2026.
Recommendations. The PAC emphasizes the key importance of preparatory work undertaken at the SHE Factory. The PAC recommends the FLNR Directorate to focus their efforts on preparing for experiments aimed at the synthesis of element 119 in the 50Ti+ 249Bk reaction.

[bookmark: _Hlk219276435]III. Study of the chemical properties of superheavy elements at the SHE Factory
The PAC heard a report on the study of the chemical properties of superheavy elements at the SHE Factory presented by N. Aksenov.
The 287Fl isotope and its daughter product 283Cn, synthesized in the 242Pu(48Ca,3n) reaction were studied in a run cycle in 2025. The analysis of eight registered decay chains provides evidence for two deposition zones of flerovium (Fl): one at room temperature and another at approximately –100 ºC. These data agree with the results of previous experiments obtained in the TASCA (GSI) and COLD (FLNR) collaborations.
The adsorption of Fl atoms on a gold surface in the cryogenic region shows that relativistic effects have a substantial impact on the chemical behaviour of Fl. The other observed adsorption zone of flerovium at room temperature is still disputable due to the lack of statistical significance. The experimental data are currently being processed and theoretically analyzed using quantum chemistry and molecular dynamics methods.
To study the chemical properties of superheavy elements at the SHE Factory, a 
cutting-edge experimental complex is being developed, comprising the GASSOL setup, the cryogenic gas ion catcher, and a new chemical setup. First experiments could be carried out after 2028.
Recommendation. The PAC notes the importance of the continuation of the work aimed at studying the chemical properties of the heaviest elements at the SHE Factory. The PAC recommends that this experimental programme be continued and looks forward to new results presented at future meetings.

[bookmark: _Hlk200552271]IV. Proposal for opening a new project “Technological positron annihilation spectroscopy complex PASTech”
The PAC heard a proposal to open a new project titled “Technological positron annihilation spectroscopy complex PASTech” presented by S. Yakovenko.
The aim of the project is to design a modern technological complex for conducting 
solid-state research using positron annihilation spectroscopy (PAS). Using a monoenergetic positron beam with an energy range from 30 eV to 30 keV (with a step of 30 eV), it is possible to scan the studied sample and identify various defects ranging in size from 0.1 to 1 nm with a minimum concentration of up to 10–7 cm–3. Thus, the monoenergetic positron beam can be used for PAS-based investigations of thin film characteristics, analysis of surface modifications, near-surface layers of materials, and structures comparable to the positron penetration depth. As the result of the project, a modern operational complex will be designed, requiring minimal personnel and provided with operational regulations, protocols, certificates, and service support.
Furthermore, there is currently a demand among JINR Member States and Russian educational centres for compact facilities capable of providing applied research in materials science, as well as training engineers in the field of accelerator technology. The complex being developed will be not only a tool for solid-state structure analysis but also an experimental base for educational purposes, representing a compact particle accelerator comprising most common accelerator systems (vacuum system, magnetic system, beam diagnostics, cryogenic technology, control system, etc.).
Recommendations. The PAC notes that the realization of a modern technological complex for fundamental and applied solid-state research using positron annihilation spectroscopy is an important task and recommends opening the new project “Technological positron annihilation spectroscopy complex PASTech” for a period of two years (2026–2027) to build a preproduction demonstrative prototype. The PAC recommends the coordination of this facility with other groups involved in using complementary and alternative methods to investigate materials.

V. Status and modernization of the DANSS detector
The PAC heard a report on the current status of the DANSS experiment to detect reactor antineutrinos conducted at the Kalinin Nuclear Power Plant presented by M. Shirchenko. The DANSS experiment is an ongoing long-term setup providing continuous data collection at short distances from the reactor and representing a unique experimental platform to study reactor antineutrino properties and develop applied neutrino monitoring methods.
A unique long-term data set with record-breaking statistics has been accumulated during the experiment, which makes it possible to obtain updated constraints on the parameters of reactor antineutrino oscillations into sterile states at short distances. 
The long-term stability of the DANSS detector operation has been confirmed, enabling monitoring the reactor thermal power with an accuracy of ~1 % on weekly time scales. It has been demonstrated that the antineutrino method provides accuracy comparable to that of conventional power determination techniques, while remaining fully independent and 
non-invasive. Based on the spectral analysis of antineutrino data, the temporal evolution of the fractions of the main fissile isotopes of nuclear fuel (235U and 239Pu) has been reconstructed, demonstrating the feasibility of extracting fuel composition information directly from antineutrino measurements and highlighting the applied potential of the experiment.
The further development of the experiment is the DANSS modernization programme, aimed at increasing sensitivity, enhancing the accumulated statistics, and reducing the dominant systematic uncertainties. The programme includes the modernization of the detector elements and light collection system, upgrading the electronics and data acquisition system, as well as further development of calibration, stability monitoring, and event selection methods. The modernization programme is based on the results of many years of detector operation and is aimed at improving the detector performance with a complete replacement of the sensitive detector volume while introducing minimal changes to the mechanical structure. Improvement in the detector energy resolution from the current ~34 % to the level of ~15 % at 1 MeV is expected, as well as a 40–50 % increase in the effective statistics of registered antineutrino events.
Recommendations. The PAC acknowledges the importance of conducting targeted scientific and technical research and development at JINR necessary for future reactor antineutrino registration experiments. The PAC recommends that the work on the development of the DANSS experiment be continued and supports with high priority the planned modernization programme.

VI. Status of double beta decay experiments
The PAC heard a report on the status of neutrinoless double beta decay experiments presented by A. Lubashevskiy. Neutrinoless double beta decay experiments are an effective method for searching for physics beyond the Standard Model. Observing this decay would identify the neutrino as a Majorana particle and provide information regarding the neutrino mass scale. JINR is actively involved in several world-leading experiments in this field, such as LEGEND, SuperNEMO, and others.
Analysis of the LEGEND-200 experiment sets a new observed lower limit on the 
half-life of neutrinoless double beta decay in 76Ge –– T1/2 > 1.9×1026 years, which corresponds to an upper limit for the effective Majorana mass in a range of 
𝑚𝛽𝛽 < 75−200 meV, depending on the chosen nuclear matrix element. Furthermore, research within the MONUMENT experiment provides essential data for calculating nuclear matrix elements.
Important results were also presented regarding the first studies of the world’s largest 96Zr sample, enriched by the centrifuge method, currently being conducted in the underground laboratory of the Baksan Neutrino Observatory. In 2026, joint research will begin in the CDEX experiment at the world’s deepest underground laboratory –– the China Jinping Underground Laboratory (CJPL) –– as part of collaboration between JINR and China.
Recommendations. The PAC acknowledges the scientific significance of double beta decay research and recommends continued participation in all mentioned experiments with an emphasis on developing JINR’s material base. The PAC supports JINR’s decision to participate in the CDEX experiment and highlights the importance of joint research with China. The PAC recommends further developing the prospects for local experiments, particularly research involving the 96Zr sample at the Baksan Neutrino Observatory.

VII. Scientific reports
The PAC heard with interest the report “Multinucleon transfer reactions as a way to the island of stability” presented by A. Bogachev. The CORSET setup was used in run cycles for studying the mass and energy distributions of binary fission-like reaction fragments. 
This allowed the estimation of fusion probability for nuclei within the range 
80 ≤ Z ≤ 122, depending on the parameters of the entrance channel in heavy-ion reactions. Three-body events were registered for the first time in multinucleon transfer (MNT) reactions. Simultaneous detection of a projectile-like fragment and two fission fragments of a 
target-like nucleus helped to restore the primary masses of the products. Heavy fragments with masses up to 284 u (Z ≈ 111, Rg isotopes) were detected in the 209Bi + 238U reaction. 
It is worth noting that the survived MNT fragments have relatively low excitation energies. The measured production cross sections of such fragments in the N = 162 region are only a few microbarns, allowing for a more thorough study of their properties. The PAC notes that MNT reactions, achieving the formation of heavy nuclei with controllable excitation energy lower than conventional fusion reactions, can be a promising pathway to synthesizing new isotopes near the neutron shell N = 162 and advancing toward the island of stability.
The PAC heard with interest the report “Measurement of differential and total scattering cross sections of 14.1 MeV neutrons on carbon nuclei: methodological aspects and results” presented by P. Prusachenko. The report was dedicated to the study of differential and integral cross-sections of elastic and inelastic scattering of 14.1 MeV neutrons on carbon nuclei within the angular range from 13 to 150 degrees. A key feature of the research was the application of the tagged neutron method, which allowed for the direct measurement of the fast neutron flux incident on the sample, while using the time-of-flight method ensured a clear separation of contributions from various scattering channels. The experimental setup included an array of 20 EJ-200 plastic scintillation detectors. For the precision Monte Carlo modeling of the response function, primary characteristics of each detector were experimentally determined: energy resolution, registration thresholds, and light yields of secondary charged particles (protons and alpha particles). The results of the study have been published in leading journals and integrated into the international EXFOR databases and the Lawrence Berkeley National Laboratory Library. The PAC notes the high significance of this work for fundamental calculations and applied modeling of neutron interaction processes with matter.

VIII. Presentations by young scientists
The PAC reviewed seven short presentations in the field of nuclear physics research by young scientists from DLNP. The PAC appreciates the high quality of all presented works and given talks. The Committee selected three best presentations: “Probing the Galactic neutrino flux with Baikal-GVD” by B. Ulzutuev, “3He–4He dilution refrigerator, used to obtain ultra-low temperature” by I. Gorodnov, and “Development of a new neutrino composite detector: Chemical Optical Fluoride Engineering (COFE technology)”by K. Antokhina.
The PAC recommends the presentation “Probing the Galactic neutrino flux with 
Baikal-GVD” to be reported at the session of the JINR Scientific Council in February 2026.

IX. General considerations
The PAC recommends the inclusion of additional aspects in all presentations of new projects, such as the risk assessment, the mitigation plan, and the comparison to similar world-wide facilities.

X. Next meeting of the PAC
The next meeting of the PAC for Nuclear Physics will be held on 18–19 June 2026.
Its tentative agenda includes:
· reports on the results of projects to be completed in 2026;
· experiments at the SHE Factory and its scientific programme;
· consideration of new experiments and projects;
· a review report of general activities of MLIT;
· options for the new neutron source of JINR;
· scientific reports;
· 

·  presentations of new results and proposals by young scientists in the field of experimental and theoretical nuclear physics.
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