Expert report on the work plan of FLNP JINR on the theme “Investigations of neutron nuclear interactions and properties of the neutron” for 2020-2022.
At present fundamental and applied research is widely carried out in the field of neutron physics at FLNP JINR, aimed at dealing with a variety of topical issues in the field of nuclear dynamics and spectroscopy, fundamental interactions, physical materials science, environmental monitoring.  Experiments are implemented both at FLNP basic facilities, such as the intense resonance neutron source IREN, the IBR-2 pulsed reactor, the electrostatic generator EG-5, the tagged neutron generator and the TANGRA measuring complex, and in foreign neutron-nuclear centers, in particular, at the FRM2 reactor (Garching, Germany), in the CERN in the framework of n_TOF collaboration, in the Peking University.  Interesting and significant results have been obtained in the course of the executed work, presented in numerous publications and reports.  Substantially, in most cases the possibilities of significant improvement of the applied experimental techniques have been identified. The FLNP work plan for 2020-2022 provides not only for further research in the most important areas, but also for creation of backlogs for advancement in new areas.
The FLNP work plan on the theme “Investigations of neutron nuclear interactions and properties of the neutron” is a well thought-out and balanced program, within the framework of which modernization and development of its own experimental base is identified, in particular, of the IREN, EG-5 and TANGRA facilities, a number of further successful experiments aimed at improving statistical accuracy of measured values, as well as processing of future techniques that open up new opportunities for fundamental and applied research.
Experiments carried out currently and to be carried out in future on measurement of total and partial neutron cross-sections, on the study of violation of spatial parity and invariance with respect to the time reversion in the interaction of slow neutrons with nuclei, as well as studies of angular and energetic correlations in neutron-nuclear reactions and radiations (gamma-quanta, neutrons, light charged particles) accompanying the neutron-induced nuclear fission, are of great interest both for the development of methods for describing nuclear reactions and decays, and for the physics of fundamental interactions.  The study of possibility of developing a very cold and ultra-cold neutron source based on the IBR-2 reactor, as well as currently carried out and further research with these neutrons covering a wide range of tasks, deserves attention and support. These tasks include the study of non-stationary quantum processes, the analysis of peculiarities of slow neutron interactions with diamond nanostructures, processing of a new beam method for neutron life time measurement. The high significance of all the planned methodical and applied neutron research based on the use of huge and in many respects unique experience accumulated at FLNP should also be noted. These studies include, in particular, the development of neutron and gamma-spectrometers for spacecraft, as well as the development of elemental analysis techniques for materials science and environmental observation tasks.
All the current work at FLNP JINR is performed at a high scientific level, and the research in a number of areas (measurements of angular and energy correlations in neutron-induced fission, experiments with ultra-cold neutrons) is carried out at the forefront of the modern science. I strongly recommend to support the work plan of FLNP JINR on the theme “Investigations of neutron nuclear interactions and properties of the neutron” for 2020-2022.
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