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The heavy-ion research at the Flerov Laboratory of Nuclear Reactions aims at completing the tasks outlined in the two themes: "Synthesis and properties of superheavy nuclei, structure of nuclei at the limits of nucleon stability" and "Development of the FLNR accelerator complex and experimental set-ups (DRIBSIII)". Prior to the new seven-year period (2024–2030), the Laboratory has made significant advances in the major areas of research. IUPAP officially assigned the priority for the synthesis of new elements of the periodic table, namely Fl, Mc, Lv, Ts, and Og, to the Flerov Laboratory. Further studies required a drastic increase in the efficiency of experiments. SHE Factory—the facility based on the high-current DC-280 cyclotron and new-generation GFS-2 and GRAND separators—was thus commissioned at JINR in 2020. A record 48Са-beam intensity of 7.7 pµA was achieved employing the DC-280 cyclotron. Increased beam intensities, improved acceleration efficiency and reaction product transport allowed experiments on the synthesis of SHE, the sensitivity level corresponding to the cross-sections of less than 100 fb. New isotopes and the decay modes of the known nuclei were discovered in the reactions with 48Са beams and Th, U, Pu, Am targets. First experiments are currently conducted for studying the chemical properties of superheavy elements Cn and Fl. A number of gamma- and neutron spectroscopy experiments with a series of Rf and Fm isotopes were performed using the upgraded SHELS-GABRIELA set-up. 
In 2017 the new fragment separator ACCULINNA-2 was commissioned. The facility was equipped with an RF-kicker and a zero-angle spectrometer, which allowed for a considerable increase in the intensity of secondary beams for studying light nuclei far away from the line of beta-stability. Experiments were conducted for investigating the structures of nuclear systems, such as 6,7Н, 7,9Не, and 10Li, beyond the limits of nucleon stability. The U-400M accelerator was upgraded and will be re-commissioned in 2023.
The project for upgrading the U-400 accelerator was prepared. The construction of a new experimental hall will allow vast expansion of the experimental capabilities of the lab.  Preparation for the construction of the DC-140 cyclotron is underway. The facility will be used in applied physics research, including radiation materials science, the production of track membranes and studies of the fields of their application.
In the coming seven-year period (2024–2030), further development of basic set-ups, separators, and physics systems is planned. One of the essential tasks is the synthesis of new elements 119 and 120 in such reactions as 54Cr+Cm and 50Ti+Bk. The production cross sections of new isotopes are expected to be around 20 fb. The production of high-intensity Ti and Cr beams is underway, so is the construction of a new superconducting 28-GHz ECR ion source that will allow an increase in beam intensity. To study the chemical properties of the already known heaviest elements with Z>114 and lifetimes of less than 0.5 s, a superconducting solenoid separator will be constructed at the SHE Factory. The facility will allow the focusing of reaction products in the focal plane to a spot not exceeding 1 cm in diameter, efficiently isolating them from the projectile beam. One of the top priorities during the next seven years is precise measurement of the masses of SHE isotopes. For this purpose we are planning to construct a multi-reflection time-of-flight spectrometer with a resolution of 10-7. The spectrometer will allow measurements of the masses of new elements with an accuracy of about 30 keV, which corresponds to that for measuring alpha-decay energy. Thus measuring the mass of any nucleus in the decay chain of a synthesized isotope will point to the masses of all isotopes in that decay chain.  Alpha-, beta-, gamma-, and neutron spectroscopy of SHE isotopes is also of utmost importance on the SHE Factory research agenda for the coming years. 

At the beginning of the seven-year period, we are planning on upgrading the U-400 cyclotron (U-400R) that will allow smooth variation of the energy of accelerated beams in the range 1–28 MeV/nucleon and an increase in beam intensity up to uranium. We are currently discussing the designs of novel U-400R set-ups intended for synthesizing new heavy isotopes, studying their properties and mechanisms of their formation in multi-nucleon transfer reactions. These set-ups are planned to be placed in a new 1500-m2 experimental building that will be opened in 2025.
The upgraded U-400R accelerator complex will be employed for fulfilling one of the key tasks, i.e., studying deep inelastic multi-nucleon transfer reactions with heavy ions as a novel method for synthesizing new nuclei, with emphasis on neutron-rich nuclei in the N=126 region and on the region of transuranium nuclei.
Further experimental studies of the structure and production mechanisms of nuclei near and beyond the limits of nucleon stability are planned at the Flerov Laboratory using the ACCULINNA-1, ACCULINNA-2 and MAVR set-ups. At the beginning of the seven-year period, a cryogenic gas system will be installed onto the focal plane of ACCULINNA-2, which will allow the use of hydrogen, deuterium, and tritium in gaseous and liquid phases as targets for secondary beams. In neutron transfer reactions, neutron-rich projectile–target combinations will open a way to investigating the properties of the unbound isotopes of Н, Не, Li, and Ве with a maximum N/Z ratio. The development of detection systems for registering neutrons and charged particles will allow highly efficient complete kinematics measurements. In addition, ideas of creating a novel accelerator complex were put forward. The new facility should be capable of significantly increasing the intensity and extending the mass range of secondary beams of radioactive nuclei.
