Programme Advisory Committee for Nuclear Physics
41st meeting, 29–30 January 2015
Recommendations

I. Preamble

The Chairperson of the PAC, W. Greiner, welcomed the PAC members, the expert I. Štekl, the ex-officio members from JINR and members of the JINR Directorate. 
The members of the PAC deeply regret the sudden death of Valery Zagrebaev, an outstanding nuclear theoretician at the Flerov Laboratory of Nuclear Reactions. 

The Chairperson presented a short 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 116th session of the Scientific Council (September 2014) and the decisions of the Committee of Plenipotentiaries (November 2014). 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. Upgrade of the IREN facility 
The PAC took note of the report about the status and further development of the IREN facility presented by V. Shvetsov. The PAC recognizes the significant progress made in modernizing the infrastructure in the IREN accelerator building, together with the successful tests of the new klystron modulators delivered to JINR in the second half of 2014. 

Recommendation. The PAC recommends that the FLNP Directorate provide assistance for completion of the world-class neutron source with neutron intensities up to 1013 n/s to make sure that the scientific programme can be achieved by 2016. 
III. Progress in building the SHE Factory 
The PAC took note of the report on the ongoing work to build a Factory of Super Heavy Elements (SHE) presented by G. Gulbekyan. The PAC notes with satisfaction that the construction of the DC-280 cyclotron and of the new experimental set-ups is proceeding on schedule. It was also informed about the problems in connection with the delay in the civil construction of the experimental hall, and is pleased to learn that the necessary measures to resume the civil construction have already been successfully taken.
Recommendation. The PAC recommends that additional time due to the delay of the civil construction be used to intensify the preparation of experiments, including the development of targets for high-beam intensity.

IV. Recommendations on the theme “Non-Accelerator Neutrino Physics and Astrophysics” and its projects 

Theme “Non-Accelerator Neutrino Physics and Astrophysics”
The PAC heard with great interest the report on the theme “Non-Accelerator Neutrino Physics and Astrophysics” (03-2-1100-2010/2015) which includes the international projects SuperNEMO, GERDA, EDELWEISS presented by E. Yakushev, GEMMA-II and DANSS presented by V. Egorov and BAIKAL presented by I. Belolaptikov.

The theme is devoted to the studies of the weak interaction by looking for new or rare phenomena: neutrinoless double-beta decay to determine the nature of the neutrino (SuperNEMO and GERDA projects), interactions of reactor antineutrino (GEMMA project), search for the neutrino magnetic moment; reactor diagnostics and investigation of the neutrino properties (DANSS project), dark matter search (EDELWEISS project), high-energy neutrinos from space by deep-water investigations with the neutrino telescope at Lake Baikal (BAIKAL project). The international projects under the theme provide a strong base and know-how for development of home-based neutrino experiments at two basic facilities –– the laboratories located at the Kalinin Nuclear Power Plant (KNPP) and at Lake Baikal.

Projects SuperNEMO, GERDA and EDELWEISS
The long and successful participation of JINR in the NEMO experiment has already produced world leading results for two-neutrino and neutrinoless double-beta decay of enriched isotopes: 48Ca, 82Se, 96Zr, 130Mo, 116Cd, 128Te and 150Nd. The new detector will have a modular design with a capability to measure different isotopes simultaneously. Up to 7 kg of 82Se will be used in the SuperNEMO demonstrator module. JINR has a key role in the project, especially in developing the calorimeter and isotope purification methods. The PAC is aware that the construction of the SuperNEMO detector and its demonstrator will strongly benefit from the contribution of the Dubna collaboration.

The GERDA experiment measures double-beta decay of 76Ge with “naked” HPGe detectors in liquid argon. The GERDA team is on the stage of upgrading to Phase II (2015–2018), during which 20 kg of new 76Ge detectors will be added and the total mass will reach approximately 40 kg. The collaboration expects that the limit on T1/2 will be improved to > 1.5(1026 years. This corresponds to an upper limit on the effective neutrino mass of < 0.09–0.29 eV, allowing Phase II of GERDA to cover the degenerate neutrino mass hierarchy.

The PAC appreciates the new experimental results produced in the astroparticle project EDELWEISS and in particular the developement of innovative cryogenic bolometers for EDELWEISS-III phase. The objective is to reach a sensitivity 
at the <10-45 cm2 level in successful competition with other world-leading Dark Matter search experiments. The participation in this project provides to JINR an important access to low-background infrastructure needed for R&D of the GEMMA II project.

Recommendation. The PAC appreciates the quality of the results obtained in all three international projects and recommends continuation of the theme and of the SuperNEMO, GERDA and EDELWEISS projects with first priority in 2016–2018.

Projects GEMMA-II and DANSS
The PAC heard with great interest the report and proposals for extension of the GEMMA and DANSS reactor neutrino experiments performed by JINR physicists at the Kalinin Nuclear Power Plant (KNPP).
Within the GEMMA project searching for the neutrino magnetic moment (NMM), the spectrometer is being upgraded to GEMMA-II now: the detector mass has been increased by a factor of 4, the background and energy threshold have been decreased. The experimental set-up of GEMMA-II is located under Reactor 3 of the KNPP where the distance from the centre of the core is only 10 m leading to an enormous antineutrino flux equal to 5.4(1013 1/cm2∙s. Equipped with a special lifting mechanism the new spectrometer is movable. It gives to the experiment an opportunity to vary on-line the antineutrino flux significantly and thus suppress the main systematic errors caused by the possible long-term instability and uncertainties of background knowledge. As a result, in 2 or 3 years of measurements it is expected to reach the NMM sensitivity at a level of 1(10(11(B and thus to reach the region of astrophysical interest. 

The DANSS project will be a compact neutrino spectrometer located very close to the core of an industrial power reactor. The high neutrino flux will provide about 15000 inverse beta-decay (IBD) interactions on protons (
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) per day in the detector with a 1 m3 sensitive volume. The main aim of the project is the monitoring of the nuclear reactor, but the detector will be used also for fundamental studies to search for short-range neutrino oscillations to the sterile type. Mounting of the DANSS neutrino detector is in progress. In order to check the operability of the DANSS design, a pilot version of the detector named DANSSino has been created. Despite its small size (0.04 m3 only), the pilot detector was already quite sensitive to reactor antineutrinos, detecting about 70 IBD events per day with a signal-to-background ratio of about unity. The DANSS collaboration plans to develop and build four small solid-state detectors (S-cube). With a sensitive volume of 64 l, each S-cube will detect about 400 neutrinos per day and together with DANSS improve the reactor monitoring.

Recommendation. The PAC notes the high quality of the reactor antineutrino investigations within the theme “Non-Accelerator Neutrino Physics and Astrophysics” and recommends continuation of the GEMMA and DANSS projects with first priority in 2016–2018. The leading role of the JINR group in these experiments is appreciated.

Project BAIKAL

The PAC heard with high interest the report and proposal for extension of the project of deep-water investigations with the neutrino telescope at Lake Baikal under the theme “Non-Accelerator Neutrino Physics and Astrophysics” presented by I. Belolaptikov. 
The presented second stage of the BAIKAL-GVD gigaton neutrino detector will be a new research infrastructure aimed primarily at studying astrophysical neutrino fluxes. The detector will use Baikal Lake water instrumented at depth with optical sensors that detect the Cherenkov radiation from secondary particles produced in interactions of high-energy neutrinos inside or near the instrumented volume. The first step to the BAIKAL-GVD will be finished in 2015, when the first demonstration cluster called “Dubna” will be accomplished. During 2016–2018 the BAIKAL collaboration is going to deploy four clusters. Thus, at the end of 2018, five full clusters with 1440 optical modules will be operational. This will allow about 10 extraterrestrial events with energies above 100 TeV to be accumulated for detailed investigations of “IceCube signal”. The PAC underlines the important role played by the BAIKAL project together with the IceCube experiment to study high-energy neutrino flux from all directions of the sky. The PAC appreciates the quality of the answers to the written questions addressed at the previous PAC. 

Recommendation. The PAC appreciates the high scientific importance of the BAIKAL project and JINR leading role in its implementation. It recommends continuation of the BAIKAL project under the above-mentioned theme with first priority in 2016–2018. 

V. Recommendations on the theme “Improvement of the JINR Phasotron and Design of Cyclotrons for Fundamental and Applied Research”
The PAC heard a report presented by G. Karamysheva on the results of numerous activities within the theme “Improvement of the JINR Phasotron and Design of Cyclotrons for Fundamental and Applied Research” (03-2-1102-2013/2015) focused on the development and improvement of accelerators for hadron therapy applications.

Replacement of motor-generators, which feed the magnetic system of the Phasotron beam tracks, with modern semiconductor converters began in 2014 to reduce power consumption. The automatic control system for the beam transportation has been modernized together with improvement of the regulation and stabilizing system by replacing electronic equipment and by new software developments. 

As a result of computational and experimental work at the AIC-144 cyclotron (INP, Kraków, Poland), a reliable and stabile operation of the eye melanoma treatment set-up has been achieved. In the near future, during technological breaks in the treatment zone, the beam intensity will provide an opportunity to start production of isotopes (after construction of a separate line towards the isotope production station). In 2012–2014 work was also accomplished on the development and upgrade of proton therapy cyclotrons: C235 (IBA), SSC250 (DLNP, JINR), K230MeV (Ionetix Corp., Lansing, USA) and other medical applications.
Recommendation. The PAC recommends continuation of the research programme under the theme “Improvement of the JINR Phasotron and Design of Cyclotrons for Fundamental and Applied Research” in 2016–2018 with first priority.
VI. Recommendations on the project “Properties of hot nuclei and heavy hypernuclei at relativistic Nuclotron beams” (FASA-3)

The PAC heard a report presented by S. Avdeyev on the FASA-3 project under the theme “Research on Relativistic Heavy and Light Ion Physics. Experiments at the Nuclotron, SPS and SIS18” (02-1-1087-2009/2017) and proposal of its extension. The project is devoted to the study of very hot nuclei produced by the relativistic light ion projectiles. One of the objectives of the project is the investigation of thermal multifragmentation dynamics. The total time of the fragmentation process will be determined by measuring the relative velocity correlation functions for the non equilibrium particles and intermediate mass fragments. Another task of the project is the preparation of experiments to study the fission of hypernuclei produced in collisions of relativistic deuterons with heavy target nuclei.

Recommendation. The PAC supports the scientific programme of the FASA-3 project and recommends its continuation with first priority in 2016–2017.

VII. Scientific reports

The PAC heard with interest the report “Mass distributions of fission fragments in the mercury region” presented by A. Andreev since the improvements of the Scission Point Model is found to be successful in this mass region. 

The PAC heard with interest the report “The synthesis of superheavy nuclei in the 239,240Pu+48Ca and 249-251Cf+48Ca reactions” presented by V. Utyonkov which is dedicated to the synthesis of neutron-deficient isotopes of flerovium and study of their properties. The PAC notes the high quality and importance of the results produced and looks forward to continuation of these studies using a californium target.

The PAC heard with interest the scientific report “Non-stationary quantum phenomena in ultracold neutrons optics presented by A. Frank. The PAC recommends that leaders of the theme “Investigations in the Field of Nuclear Physics with Neutrons” outline the topic presented in the report as a separate project, document it according to the JINR rules and submit it for consideration at a future meeting of the PAC. 
VIII. Poster session

The PAC was pleased with the presentations of new results and proposals by young scientists in the field of nuclear physics research. The best posters have been selected: “Analysis of experimental data from the Dynamic Albedo of Neutron (DAN) instrument for NASA’s Mars Science Laboratory” presented by P. Dubasov and “Nuclear and related analytical techniques for waste water bioremediation” presented by I. Zinicovscaia.

The PAC recommends the poster “Analysis of experimental data from the Dynamic Albedo of Neutron (DAN) instrument for NASA’s Mars Science Laboratory” for presentation at the session of the Scientific Council in February 2015.

IX. Preparation of a new seven-year plan for the development of JINR 

The PAC takes note of the information from the JINR Directorate on the start of preparation of a new seven-year plan for the development of JINR (2017–2023). The PAC looks forward to hearing proposals from the Laboratories in the field of nuclear physics research at the next meeting. 

X. Next meeting of the PAC

The next meeting of the PAC for Nuclear Physics will be held on 4–5 June 2015. 

Its tentative agenda will include: 

· Reports and recommendations on themes and projects to be completed in 2015
· Proposals by the Laboratories for the JINR 7-Year Development Plan (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.

Walter Greiner

Chairperson of the PAC 

2
7

_1481701935.unknown

