	RECOMMENDATIONS
	43rd meeting, PAC for Nuclear Physics


I. Preamble

The Chairperson of the PAC meeting, F. Piquemal, welcomed the PAC members, 
the ex officio members from JINR and members of the JINR Directorate.
The Chairperson presented an overview of the implementation 
of the recommendations taken at the previous meeting.
JINR Vice-Director R. Lednický informed the PAC about the Resolution 
of the 118th session of the Scientific Council (Dubna, September 2015) and the decisions 
of the Committee of Plenipotentiaries (Minsk, Belarus, November 2015). The PAC 
is pleased to note that most of the recommendations of the previous PAC meeting concerning JINR research in the areas of nuclear physics have been accepted by the JINR Scientific Council and Directorate.
II. Recommendations on the theme “Investigations in the Field 
of Nuclear Physics with Neutrons” and its projects
The PAC heard reports on the theme “Investigations in the Field of Nuclear Physics with Neutrons” (03-4-1104-2011/2016) and on the projects carried out under this theme 
as presented by V. Shvetsov, Yu. Kopach, and M. Frontasyeva.
V. Shvetsov presented encouraging results on the physics of ultracold neutrons, neutron diffraction on the moving grating, and on the investigation of P-odd asymmetry 
in the emission of α-particles in 10B(n,α)7Li reaction with cold polarized neutrons. The PAC looks forward to these exciting developments and encourages continuation 
of collaborations with leading laboratories like ILL, Beijing, and others. Furthermore, 
the PAC noted important upgrades of power supply and cooling systems and expresses hope that the design parameters of the IREN facility will be reached.
Concerning the report by Yu. Kopatch on the status and prospects of research under the project TANGRA “Design and development of the tagged neutron method 
for determination of the elemental structure of materials and nuclear reaction studies”, 
the PAC noted challenges associated with false effects on measurement of (n, 2n), (n, n’) reaction cross-sections. Furthermore, the PAC was pleased to note excellent results 
on the studies of the Martian soil model, and congratulates the teams involved 
on this remarkable achievement.
Concerning the report by M. Frontasyeva who gave an excellent summary 
on 50 years of neutron activation analysis (NAA) at the Frank Laboratory, the PAC 
was pleased to note the great progress on REGATA and the improvement of NAA automation. The PAC congratulates the principle investigator and her team on the excellent body of work that has been carried out on air pollution measurements across different sites in the world. This collaboration can serve as a good exemplar of interdisciplinary 
and multinational approach towards addressing global environmental issues affecting 
the planet by means of application of nuclear techniques. The PAC appreciates 
the involvement of young people across the world and furthermore supports 
new developments including the implementation of gamma-ray spectroscopy 
and radioecology.
Recommendations. The PAC recommends that FLNP provide a detailed report 
on the completion of the theme with further investigations to be proposed in the new 
seven-year plan under a new theme with the inclusion of ongoing and new projects.
The PAC recommends speeding-up the commissioning of the IREN facility to make 
it possible to carry out experiments in nuclear physics with neutrons at JINR.
The PAC recommends continuation of the TANGRA project in 2017–2019 with 
a full financial support.
III. Recommendations on the COMET project
The PAC heard with interest a status report on the COMET experiment presented 
by A. Kulikov. COMET is one of the most fundamental investigations of lepton flavor violation by searching for muon to electron conversion in Al nuclei. The experiment will 
be by four orders of magnitude more sensitive than previous measurements and presents thus one of the most important searches for physics beyond the Standard Model.
The experiment will be performed at the J-PARC accelerator in Japan and is already in full preparation. JINR has already made significant contributions by construction 
of the straw tracker, development and tests of the crystal calorimeter and a number 
of other preparations.
For the future it will be important for JINR to maintain its strong commitment 
and high visibility, especially during the execution phase starting in 2018 (Phase I) 
and 2021 (Phase II).
Recommendations. The PAC is pleased with the significant progress of the COMET experiment and encourages the JINR group to continue its commitment in the construction phase. It urges the group to maintain the active participation in the execution phase 
and its high visibility.
IV. Recommendations related to the theme “Synthesis and Properties of Nuclei at the Stability Limits”
The PAC heard a report on the theme “Synthesis and Properties of Nuclei 
at the Stability Limits” (03-5-1094-2010/2016) presented by the theme leader, M. Itkis, and by the leaders of the projects “Velocity filter SHELS” and “Fragment separator ACCULINNA-2”, A. Eremin and A. Fomichev, respectively.
In view of the current construction of the accelerator complex “Factory of Superheavy Elements”, the PAC received with interest a report presented by Yu. Oganessian 
on potential methods for the synthesis of new superheavy nuclei. The PAC notes 
that fusion reactions with charged particle emission and incomplete fusion of very heavy projectiles (e.g. 238U+238U) could be promising ways for the production of heaviest 
and neutron-rich isotopes at the SHE Factory.
The PAC notes with satisfaction the high-quality investigations pursued by the Flerov Laboratory of Nuclear Reactions, which allow this Laboratory to keep leading positions 
in the field of heavy-ion physics. The theme includes the following major areas of research:
1. Synthesis of superheavy elements (SHE).
2. Study of chemical properties of SHE.
3. Study of the properties and decay modes of heavy and superheavy nuclei using alpha-, beta- and gamma-spectroscopy.
4. Investigation of dynamics in low-energy nucleus-nucleus collisions and, 
in particular, of competition between various reaction channels (deep inelastic transfer processes, quasi-fission, fusion-fission).
5. Production of exotic nuclei and investigation of their structure and decay properties using radioactive beams.
6. Study of nuclear reaction mechanisms involving light exotic nuclei.
7. Update of the web knowledge base on low-energy nuclear physics.
8. Upgrade of the existing physics facilities and construction of new facilities 
to explore nuclei at stability limits.
The PAC notes the great importance of the IUPAC decision on the confirmation 
of the discovery of elements 113, 115, 117, and 118, which is a result of many-year research work accomplished, first of all, at FLNR. The PAC has been informed 
that the priority for the discovery of elements 115 and 117 has been given 
to the collaboration JINR — Lawrence Livermore National Laboratory (USA) — Oak Ridge National Laboratory (USA). The priority for the discovery of element 118 has been given 
to the collaboration JINR –– Lawrence Livermore National Laboratory (USA). 
The PAC congratulates JINR for this outstanding achievement.
The PAC notes the importance of studies planned at JINR for 2016 as the final year for the theme. The experiments aimed at the synthesis of new isotopes of element 118 
in the 48Ca+249-251Cf reaction are of special importance. The PAC looks forward to being informed about the results of the experiment at the next meeting.
The PAC is pleased with the results of first experiments with the SHELS velocity filter. It notes the high efficiency of the set-up demonstrated in experiments at U400 
and the great interest of the scientific community in these investigations.
The PAC heard a report on the development of a new fragment separator, ACCULINNA-2, at FLNR. The PAC is satisfied with the progress of work for this facility.
The PAC strongly supports the availability of a very important amount of beam time 
at the FLNR cyclotrons in the coming years.
Recommendations. The PAC appreciates the report on the theme “Synthesis 
and Properties of Nuclei at the Stability Limits”. The PAC recommends that FLNR continue 
its highly topical investigations on the synthesis of superheavy elements and study of their nuclear and chemical properties, nuclear reaction mechanisms, and properties of nuclei 
at the stability limits.
For 2016 the PAC recommends focusing on comprehensive testing and improvement of the detection system of the velocity filter SHELS in order to ensure the effective operation of the set-up. The PAC advises to focus on the spectroscopy of the element Z=115 with the highest priority.
The PAC recommends that the FLNR Directorate complete the work 
on the development and commissioning of the ACCULINNA-2 fragment separator 
in 2016 with a view to conducting first experiments in 2016–2017. For the list 
of the proposed first experiments at ACCULINNA-2 the PAC is willing to help 
the collaborations to choose the “Day-1” project to be performed with the highest priority.

V. Recommendations on the timetable for realization of the Seven-Year Plan 
for the Development of FLNR for 2017–2023
As recommended by the PAC at the previous meeting, S. Dmitriev presented 
a detailed timetable for the FLNR Development Plan for 2017–2023.
On the whole, the PAC endorses the Laboratory’s ambitious plans for the next seven years and recognizes as optimal the proposed stages of modernization and commissioning of the FLNR accelerator complex aimed at maximizing beam time operation and reliability of the Laboratory’s accelerators and at minimizing simultaneous shutdowns of cyclotrons.
Recommendations. The PAC recommends approval of the proposed timetable 
for realization of the FLNR Development Plan for 2017–2023. Particular attention should 
be given to the completion of the basic facilities and to the development of new-generation set-ups for the SHE Factory.
VI. Recommendations on the Draft Seven-Year Plan for the Development 
of JINR for 2017–2023 in the field of nuclear physics
The PAC heard a report “Main directions of research in the field of nuclear physics 
in 2017–2023” presented by M. Itkis. The programme is based on the forefront directions 
of research included in the seven-year plan:
– construction and operation of the SHE Factory;
– modernization of IREN;
– promotion of international cooperation in experiments carried out by JINR, 
in particular BAIKAL, SHELS, and ACCULINNA-2;
– contributions in non-accelerator physics experiments and COMET project.
Recommendations. The PAC supports the proposed main directions 
of the Seven-Year Plan for the Development of JINR in the field of nuclear physics 
for 2017–2023 and is willing to participate in the process of finalizing the Draft 
of the Seven-Year Plan for the Development of JINR.
The PAC recommends the JINR Directorate to define priorities of participation 
in international projects, taking into account the contributions of JINR to the research programmes and their scientific merits.
VII. Scientific reports
The PAC heard with great interest a report “Investigation of the composition 
of celestial bodies by neutron and gamma spectroscopy” presented by V. Shvetsov. 
The PAC appreciated the pedagogical presentation of the scientific results obtained 
on the occurrence of water ice on Mars and in the polar lunar craters.
The PAC heard with great interest a report “Microscopic optical potential description of elastic scattering and breakup reactions of light exotic nuclei” presented by M. Gaidarov. The PAC concurs with the conclusion that CDCC model calculations will have 
to be initiated in order to better understand the breakup coupling to the continuum.
VIII. Poster session
The PAC appreciated the high quality of presentations of new results and proposals by young scientists in the field of nuclear physics research. The best posters selected are: “Energy dependence of mass, charge, isotopic distributions and TKE in neutron-induced fission of 235U and 239Pu” presented by H. Paşca, “Anisotropic quantum scattering 
in two dimensions” presented by E. Koval and O. Koval, and “Design studies of a compact superconducting cyclotron SC200 for proton therapy” presented by O. Karamyshev.
The PAC recommends the poster “Energy-dependence of mass, charge, isotopic 
and TKE distributions in neutron-induced fission of 235U and 239Pu” for presentation 
at the session of the Scientific Council in February 2016.
IX. Next meeting of the PAC
The next meeting of the PAC for Nuclear Physics will be held on 23–24 June 2016.
Its tentative agenda will include:
· Reports and recommendations on themes and projects to be completed in 2016;
· Discussion of the Draft Seven-Year Plan for the Development of JINR for 2017–2023;
· Consideration of new projects;
· Poster presentations of new results and proposals by young scientists in the field 
of nuclear physics research;
· Scientific reports.
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