	RECOMMENDATIONS
	44th 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 M. Itkis informed the PAC about the Resolution of the 
119th session of the Scientific Council (February 2016) and the decisions of the Committee of Plenipotentiaries (April 2016). 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 investigations in the field of nuclear physics with neutrons

The PAC heard a report on the theme “Investigations in the Field of Nuclear Physics with Neutrons” and a proposal for opening a new theme “Investigations of Neutron Nuclear Interactions and Properties of the Neutron” presented by V. Shvetsov. The PAC appreciates the results obtained under this theme. In particular, it notes the importance of the development of the accelerator facility and experiments done at the IREN facility. The PAC also notes the various achievements in the investigations of fundamental symmetries using cold polarized neutrons and fundamental properties of the neutron using ultracold neutrons, and the measurements of related nuclear data. The PAC also appreciates the interdisciplinary and multilateral cooperation between FLNP and other research laboratories in Russia and other countries.

Recommendation. The PAC recommends approval of the new theme “Investigations of Neutron Nuclear Interactions and Properties of the Neutron” until the end of 2019 for continuation of research activities in nuclear physics using FLNP neutron facilities, such as the high-intensity pulsed neutron sources at IREN, the IBR-2 pulsed reactor, and the EG-5 electrostatic generator. The FLNP Directorate should concentrate to achieve the designed beam parameters of the IREN project in order to pursue the proposed research programmes of FLNP during 2017–2019.

III. Recommendations on the theme “Physics of Light Mesons”

The PAC heard a report on the theme “Physics of Light Mesons” presented by A. Kulikov. The theme includes 3 projects (COMET, GDH&SPASCHARM, SPRING) 
and 4 activities (MEG-PEN, TRITON, MUON, PAINUC).
The COMET project is under preparation at the J-PARC accelerator and is aimed at searching for muon-to-electron conversion, which is a lepton flavour violation process and manifests physics beyond the Standard Model. The participants from JINR have made important technical contributions by constructing the straw tube detector and testing the crystals for the calorimeter.
In the GDH&SPASCHARM project, the JINR physicists are responsible for the development, construction and maintenance of the frozen polarized targets for the spin studies at accelerators in Mainz and Protvino. The participants of this project are 
world-leading experts in developing such targets.

In the SPRING project, much attention was given to experiments at the ANKE set-up at the COSY accelerator in Jülich. The fulfilled studies of the polarized proton and deuteron interactions with the jet polarized targets have produced numerous new data about the hadron interaction dynamics through the measurement of spin observables. The ANKE+COSY complex is a unique instrument at the world-class level for spin studies at intermediate energies, therefore it is necessary to extract as much as possible information from the collected data.
Recommendation. Due to the termination of the COSY work for hadron physics, it is suggested that the status of SPRING be changed from “project” to “activity” within the above theme.

The TRITON experiment is the latest of JINR’s long-standing famous experiments in muon catalyzed fusion aimed at a conclusive study of the ptµ fusion reaction. It has performed a successful run at the DLNP Phasotron, observing for the first time two additional output channels (e+e- and very likely two γ) which escaped observation in previous experiments.

Recommendation. To conclude this experiment, a final run of about 200 h at the Phasotron should be allocated.

In the MEG-PEN and PAINUC experiments (at the PSI and DLNP accelerators), PEN and PAINUC are in final analysis. MEG has published a new upper limit of the neutrinoless decay µ→eγ with a branching ratio of less than 4.2·10-13 and is continued with higher sensitivity as MEG-II.

Recommendation. The PAC expects final reports on the results of PEN and PAINUC. JINR’s collaboration in the MEG-II experiment should be continued.

The PAC heard the status of the MUON experiment to study solid-state matter using the µSR method with negative muons and good results obtained in carbon (diamond and graphite structures).

In total more than 50 papers have been published on the theme within the reported period, most of them in world-leading journals.

General recommendation. The PAC recommends approval of the report on the theme. However, the extension of this theme should be postponed until its detailed evaluation at the next PAC meeting.

Project GDH&SPASCHARM
The PAC heard a report on the GDH&SPASCHARM project and a proposal for its continuation presented by Yu. Plis. The goal of the project is an investigation of the nucleon spin structure with the MAMI microtron in Mainz (GDH) and with the U-70 synchrotron in Protvino (SPASCHARM). In both experimental programmes, polarized targets are used which were developed totally or partly at JINR.
At the MAMI microtron, the world’s first experimental value of all spin polarizabilities of the proton was measured and the first data on target and beam-target asymmetry for the γp→π0ηp reaction were obtained. Under the SPASCHARM programme, the runs were conducted with the polarized target and the new electromagnet “Dinosaur” developed at IHEP.
In Mainz, the experimental test of the Gerasimov–Drell–Hearn sum rule on the neutron will be continued and measurements of the Compton effect on the proton will be carried out with the aim to extract the values of four spin polarizabilities using scintillating plastic as target material (“active target”). Also, a complete experiment on the photoproduction of pseudoscalar mesons will be carried out. New data to be obtained with the SPASCHARM set-up by investigating spin effects in charmonium production will be unique and complementary to those that exists or might be obtained at other facilities.
Recommendation. The PAC appreciates the quality of preparations for the experiments as part of the GDH&SPASCHARM project and recommends its extension until the end of 2019.
IV. Recommendations on the concluding theme “Synthesis and Properties of Nuclei at the Stability Limits” and for a new theme
The PAC heard with satisfaction a report on the scientific results of the concluding theme “Synthesis and Properties of Nuclei at the Stability Limits” and a proposal on opening a new theme “Synthesis and Properties of Superheavy Elements, Structure of Nuclei at the Limits of Nucleon Stability” presented by M. Itkis. The new theme includes the following major objectives:
1. Synthesis of new elements. Synthesis of new isotopes of superheavy elements and study of their properties.
2. α-, β-, and γ-spectroscopy of heavy and superheavy nuclei with SHELS.
3. Chemical properties of heavy nuclides.
4. Experiments with the magnetic analyser of superheavy atoms, MASHA.
5. Laser spectroscopy of isotopes.
6. Study of processes of fusion-fission, quasi-fission and multi-nucleon transfer reactions.
7. Investigation of the structure of exotic nuclei close and beyond the nucleon stability limits with the ACCULINNA-1, ACCULINNA-2, and COMBAS set-ups.
8. Study of reactions induced by stable and radioactive ion beams leading to the formation of exotic nuclei.

9. Theoretical studies of nuclear structure and nuclear reactions.

10. Update and maintenance of the network knowledge base on nuclear physics.
Recommendation. The PAC is satisfied with the results produced and with the report on the concluding theme presented. The PAC recommends approval for opening a new theme “Synthesis and Properties of Superheavy Elements, Structure of Nuclei at the Limits of Nucleon Stability” for a term of five years, until the end of 2021.

V. Recommendations on the concluding theme “DRIBs-III” and for a new theme
The PAC heard a report on the theme “Accelerator Complex of Ion Beams of Stable and Radioactive Nuclides (DRIBs-III)” and a proposal for opening a new theme presented by G. Gulbekian. The PAC is pleased with the high-quality results related to the development and construction of a new high-current DC280 accelerator, the construction of the experimental building of the Factory of Superheavy Elements (SHE) and of new physics set-ups (DGFRS-II, SHELS, ACCULINNA-2). The PAC endorses the opening of a new theme “Development of the FLNR Accelerator Complex and Experimental Set-ups (DRIBs-III)” for 2017–2021.

The theme comprises the following major tasks:

1. Completion of the construction and commissioning of the Factory of Superheavy Elements (SHE).

2. Upgrade of the U400M cyclotron.
3. Construction of a new U400R accelerator experimental hall. Preparation for the upgrade of the U400 cyclotron.

4. Development and construction of new long-running experimental set-ups.

Recommendations. The PAC appreciates the report on the theme “Accelerator Complex of Ion Beams of Stable and Radioactive Nuclides (DRIBs-III)”. It recommends approval for opening a new theme “Development of the FLNR Accelerator Complex and Experimental Set-ups (DRIBs-III)” for a term of five years, until the end of 2021. The PAC recommends that the JINR Directorate draw particular attention to the timely completion of the construction of the SHE Factory, the installation and commissioning of the DC280 accelerator and physics set-ups (a gas-filled separator and a pre-separator for chemical studies) with a view to conducting first experiments at the SHE Factory.

The PAC strongly supports the proposed upgrade of the new 400M cyclotron and the full completion of the ACCULINNA-II separator with associated instrumentation. The PAC recommends the upgrade of the U400 cyclotron and reconstruction of its experimental hall. The PAC encourages the FLNR Directorate to formulate written proposals for a number of projects which are part of the new theme and present them for consideration at future meetings of the PAC.

The realization of the theme along the proposed schedule can be achieved if there is sufficient allocation of financial and human resources by JINR.

VI. Recommendations on the JINR Information and Computing Infrastructure
The PAC heard with interest a report on the theme “Information and Computing Infrastructure of JINR” under the research area “Networking, Computing, Computational Physics” presented by T. Strizh with proposals for its extension and for the opening, within this theme, of a project for the development of a Multifunctional Information and Computing Complex (MICC).
The PAC notes that the research planned within the theme “Information and Computing Infrastructure of JINR” and the project presented are well founded. The PAC also commends the efforts made by the LIT in creating conditions that allow for a range of research activities which use information and computing technologies that meet a wide variety of user requirements.
The PAC emphasizes the importance of the project stages for the development and improvement of the JINR telecommunication and network infrastructure, modernization of the MICC engineering infrastructure, increase in the performance of the heterogeneous and cloud components as well as development of the systems for storing, processing and analysis of data to ensure the implementation of the whole spectrum of competitive 
world-class research in various scientific areas conducted at JINR and its collaborating centres worldwide.
The PAC strongly supports the implementation and development of a corporate information system of the Institute which is aimed at providing information and software support for the scientific and production activity of JINR within the theme “Information and Computing Infrastructure of JINR”.
Recommendations. The PAC recommends extension of the theme “Information and Computing Infrastructure of JINR” and opening of the project for the development of MICC at JINR under the theme, until the end of 2019.
The PAC also emphasizes the necessity to provide information about the articles prepared under support of the IT team and infrastructure, to improve the quality of published results by LIT team members. The PAC would also like to see more visible evidence of support for JINR laboratories and JINR Member States; a suggestion in that regard could inform of establishment of an appropriate structure to address this matter.
The PAC also notes specific recommendations pertaining to detailed technicalities which were raised by external reviewers and it is hoped that these will be addressed by the project team.
VII. Recommendations on the Draft Seven-Year Plan for the Development 
of JINR in the field of nuclear physics for 2017–2023
The PAC thanks M. Itkis for the presentation of the main directions of research in the field of nuclear physics to be pursued in 2017–2023. The programme is based on the forefront directions of research included in the Seven-Year Plan for the Development of JINR for 2017–2023:
– 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-II;
– contributions to non-accelerator physics experiments and the COMET project.
The PAC congratulates the JINR Directorate for the high quality of the document reflecting the excellent science performed at this international centre.
Recommendation. The PAC supports the proposed directions of the Seven-Year Plan for the Development of JINR in the field of nuclear physics. The PAC recommends that the JINR Directorate present the Draft Seven-Year Plan for the Development of JINR for 2017–2023 for final consideration by the Scientific Council at its next session in September 2016.
VIII. Scientific reports

The PAC heard with interest the report “UCN source at external beam of thermal neutrons” by A. Muzychka who presented theoretical calculations for producing ultracold neutrons with superfluid helium.
The PAC heard with interest the report “Population of ground-state rotational bands of heavy nuclei produced in complete fusion reactions” presented by V. Sargsyan. A relatively good agreement of the results of very complex calculations with experiment shows that the models used in the calculations are realistic and useful.
IX. 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: “Anthropogenic effects on the coastal phytoplankton studied by neutron activation analysis” presented by P. Nekhoroshkov, “On the possibility of determining the moisture content in coke (fuel) with a BGO scintillation gamma detector and a 239Pu-Be neutron source” presented by D. Grozdanov, and “The experimental set-up Kolkhida” presented by D. Berikov.
The PAC recommends the poster “Anthropogenic effects on the coastal phytoplankton studied by neutron activation analysis” for presentation at the session of the Scientific Council in September 2016.
X. Miscellaneous

The members of the PAC thank the Directorate of the Frank Laboratory 
of Neutron Physics for the organization of the visit to this Laboratory and for the explanations about its main basic facilities and experiments.

As suggested by the JINR Directorate, the PAC was informed by the Scientific Secretary of the PAC for Condensed Matter Physics, O. Belov, about the proposals on methods for the evaluation of JINR projects and themes by the Programme Advisory Committees. In view of the current preparation of an update of the Regulation for the JINR PACs to be approved by the Scientific Council, the members of the PAC for Nuclear Physics are invited to give their suggestions for the evaluation methods, in particular, and for the Regulation, in general, until 20 July 2016.

XI. Next meeting of the PAC

The next meeting of the PAC for Nuclear Physics will be held on 25–26 January 2017.

Its tentative agenda will include:

· reports and recommendations on themes and projects to be completed in 2017;

· information on the 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;

· information by the JINR Directorate on the support of young scientists;

· visit to the Veksler and Baldin Laboratory of High Energy Physics.
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