Programme Advisory Committee for Nuclear Physics
38th meeting, 20–21 June 2013
Recommendations

I. Preamble

The Chairperson of the PAC, W. Greiner, welcomed the PAC members, the ex-officio members from JINR, and reminded of the implementation of the recommendations taken at the previous meeting.
JINR Vice-Director M. Itkis informed the PAC about the Resolution of the 113th session of the Scientific Council (February 2013) and the decisions of the Committee of Plenipotentiaries (March 2013). 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.
The PAC realizes the need for continued support for priority directions, namely the synthesis and study of superheavy elements and the neutrino programme, and therefore strongly recommends the appropriate increase in budget to maintain a world leading role and enhance the capability of these excellent programmes. Acceleration of the construction of beam infrastructure for the IREN facility is also necessary. 

II. Results of three years of work accomplished at FLNR under the Seven-Year Plan for the Development of JINR for 2010–2016 (Status of the DRIBs-III project)
The PAC highly appreciates the past activity within the main scientific areas envisaged by the Seven-Year Plan for the Development of JINR, including the realization of the DRIBs-III project, presented by S. Dmitriev. It is pleased to note that the implementation of the DRIBs-III project is proceeding according to the previously approved schedule. The PAC also appreciates the fact that the outstanding results recently obtained at FLNR, under the leading role of Professor Yu. Oganessian, on the synthesis of new superheavy elements (SHE) have led JINR to become world leader in this field. 
There is a general consensus that a number of changes and updates have to be undertaken, namely:

1. To achieve the world-class objectives while at the same time implement the scientific programme on the synthesis and studies of SHE properties.

2. To construct the world’s unique SHE factory at JINR, including the following:

– a new high-current heavy-ion DC-280 accelerator with a beam intensity of up to 20 рµА, А≤ 238, due to the fact that the originally planned DC-200 accelerator with a beam intensity of 10 рµА, А≤ 100, was found to be too limited.

– a new experimental building for experiments with highly radioactive actinide targets (of Class 2 by the Radiation Safety Standards) with a total area of 5500 m2. The originally proposed Class 3 experimental hall with a total area of 2500 m2 appeared not to be sufficient.
3. To upgrade the existing U400 and U400M accelerators in order to reach the parameters that would enable FLNR to pursue “independently” world-class research and development programmes in three key areas of heavy-ion physics spanning from low to intermediate energies. These, in particular, include the synthesis and discovery of new SHE and studies of decay properties of already known SHE (SHE factory) using the new DC-280 cyclotron; nuclear physics experiments (spectroscopy, fusion-fission of both very heavy and superheavy nuclei, etc.) using U400. Experiments with light-mass exotic radioactive nuclei (6,8Не, 11Li, etc.) will be conducted using U400M.

4. To modernize the U400 experimental hall and to build six radiation-insulated experimental rooms with a total area of 1500 m2.

5. To construct a new laboratory building at FLNR (1500 m2) for further development of research on the application of heavy ions in nanotechnology. 

However, the realization of the above-mentioned changes is difficult to achieve in full volume within the current Seven-Year Plan for the Development of JINR as it requires additional funding.

Recommendations. The PAC strongly encourages JINR to secure not only the financial issues but also the human resources needed for successful achievement of the ambitious DRIBs-III project.

Taking into account the significant extension of this project endorsed by the PAC and the JINR Scientific Council, the PAC recommends making adjustments to fully improve it in terms of budget and schedule, with the following first-priority tasks to be implemented in full under the Seven-Year Plan:

– construction of the world’s first SHE factory, including construction and commissioning of the new DC-280 accelerator, and the construction of the new experimental building with experimental set-ups for the synthesis and studies of SHE properties;
– implementation of the research programme on SHE synthesis (U400);

– completion of the upgrade of U-400M and the construction the new ACCULINNA-2 separator for research on exotic radioactive nuclei; 

– completion of preparatory and design work for the modernization of the U400 experimental hall and upgrade of U400 to ensure the implementation of the above-listed tasks within reasonable schedule, i.e. until the end of 2017. 

The PAC recommends a substantial extension of the DRIBs-III project which, among others,  includes the upgrade of U400 and the modernization of the U400 experimental hall to be accomplished during 2017–2018. 

III. Neutrino programme at JINR


The PAC heard with interest the report presented by A. Olshevskiy on neutrino physics at JINR. Neutrino physics represents today a dynamically developing subject promising to deliver information about possible new physics. The contributions of JINR to the global neutrino programme are impressive. The PAC notes the high level of the research underway and the important results produced at JINR. The PAC appreciates the quality of the JINR contributions to the future neutrino experiments and supports the proposal formulated in the report to grant priority status to this programme.

The PAC welcomes the idea of constructing a new laboratory at the Kalinin Nuclear Power Plant which will be a unique experimental infrastructure for neutrino research for JINR and its Member States and which will increase the attractiveness of JINR to young scientists.

IV. Recommendations on concluding and new themes

“Nuclear Structure and Dynamics”
The PAC took note of the report presented by A. Vdovin on the closing theme “Nuclear Structure and Dynamics” (01-3-1071-2009/2013) and of the proposal for a new theme entitled “Theory of Nuclear Structure and Nuclear Reactions”. The PAC highly appreciates the results obtained in the main research directions: nuclear structure far from stability, nucleus-nucleus collisions, few-body systems, nuclear dynamics at relativistic energies, properties of hot and dense nuclear matter. It also appreciates the educational activities of BLTP and synergy of theoretical studies and the JINR experimental programme. 

The PAC supports the continuation of nuclear theory activities under a new theme that should incorporate a complex and broad view on the various aspects of nuclear structure and reactions.
Recommendation. The PAC recommends approval of the new theme "Theory of Nuclear Structure and Nuclear Reactions" for the years 2014–2018, with first priority.

“Investigations in the Field of Nuclear Physics with Neutrons”

The PAC took note of the report presented by Yu. Kopatch on the theme “Investigation in the Field of Nuclear Physics with Neutrons” (03-4-1104-2011/2014) and of the proposal for its three-year extension. The PAC notes the large volume and high quality of work accomplished at FLNP within this theme. This includes the start of an experimental programme on nuclear data and applied studies using IREN and IBR-2, such as measurements of (n,p) and (n,() reaction cross sections at neutron energies of several MeV. Significant progress was made in the experimental test of the weak equivalence principle using ultracold neutrons, in studies of peculiar “T-odd” effects in ternary fission, and in studies of tiny asymmetries due to hadronic parity violation in polarized neutron induced reactions with light nuclei.


Recommendations. The PAC recommends continuation of the research activities in nuclear physics with the highest priority in 2014–2016 within the framework of the theme “Investigation in the Field of Nuclear Physics with Neutrons”. 
The PAC recommends that the FLNP Directorate and the personnel in charge of the IREN facility prepare the project “Development of IREN facility” for presentation at the next PAC meeting. 
V. Continuation of projects under the theme “Physics of Light Mesons”

Project TRITON


The PAC heard the report presented by D. Demin on the TRITON project and a proposal for its continuation. This project is aimed at obtaining new data for fusion reactions in hydrogen isotopes catalyzed by negative muons in an experiment that will be carried out at the JINR Phasotron. The analysis of the experimental data will allow the determination of yields in pt-synthesis with an accuracy of 10%, which would clarify the nuclear reaction constant for M1 and E0 transitions in the A=4 system. This test will be performed within the framework of the theoretical predictions of the conversion of e+e- pairs in the exit channel of pt-synthesis reaction, which was not observed “in flight” (beam-target) and in ptμ molecules. The significant discrepancy between the theoretical expectations and experiment in ptμ system (exit channel yielding γ and μ) will be also clarified.

Recommendation. The PAC appreciates the quality of preparation for the experiments as part of the TRITON project and recommends its continuation in 2014–2015, with first priority.

Project GDH&SPASCHARM

The PAC heard the report presented by A. Thomas on the GDH&SPASCHARM project and a proposal for its continuation. This project is aimed, firstly, at the experimental study at the U70 accelerator (IHEP, Protvino) of the proton spin structure including the determination of gluon contribution to the proton spin in deep inelastic processes (SPASCHARM), and secondly, at the investigation of helicity dependence of the meson photoproduction with polarized photon beams at the MAMI microtron in Mainz (GDH), using in both cases the polarized targets with frozen polarization developed totally or partly (the dilution cryostat 3Не/4Не in Mainz) at JINR.

Under the SPASCHARM programme, the first run was carried out to study the 
π- + p → π0 + X inclusive process at pion energy of 28 GeV. At the MAMI microtron, the world's first experimental value of one of spin polarizabilities of the proton was measured and the first data on the polarization observables T and F was obtained.

New data that will be obtained with the SPASCHARM set-up on the Δg(х) at large x (Bjorken variable) by investigating spin effects in charmonium production will be unique and complementary to those that exists or might be obtained at other facilities. In Mainz, the experimental test of the Gerasimov-Drell-Hearn sum rule on 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 photoproduction of pseudoscalar mesons will be carried out. 
Recommendation. The PAC appreciates the quality of preparation for the experiments as part of the GDH&SPASCHARM project and recommends its continuation in 2014–2016 with first priority.

VI. Scientific reports

The PAC heard with interest the report “State of the art in neutron activation analysis at the IBR-2 reactor” presented by M. Frontasyeva, and appreciates the interesting results produced by the group.
The PAC heard with interest the report “Research of accelerator-driven systems at JINR and their development prospects" presented by W. Furman. It notes that investigations of new kinds of ADS with deep subcritical active cores provide valuable information on possibility of using such systems for utilization of spent nuclear fuel with simultaneous energy production. 
JINR Director V. Matveev proposed to organize a workshop of competent specialists from Russia and elsewhere on nuclear transmutation in view of the preliminary results of JINR research of accelerator-driven systems.
VII. 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 following were judged to be best posters and were selected: “Bivalve mussels in biomonitoring of the South Africa Atlantic coastal waters” by Z. Goryainova, “Active moss biomonitoring of trace element distribution in Belgrade canyon streets” by M. Aničić, and “Boron-10 gas detector for time-of-flight spectrometry with UCN” by S. Goryunov”. The PAC recommends the poster “Bivalve mussels in biomonitoring of the South Africa Atlantic coastal waters” for presentation at the Scientific Council session in September 2013.
VIII. Visit to the Academician Alexey Sissakian Education Centre

The PAC thanks the Director of the JINR University Centre, S. Pakuliak, and the Rector of the University “Dubna”, D. Fursaev, for the explanations given during the visit to the Academician Alexey Sissakian Education Centre. 
The PAC heard with interest the information from Yu. Panebrattsev about the activity of the Centre. It supports the plans for the further development of the educational programme.
IX. Next meeting of the PAC

The next meeting of the PAC for Nuclear Physics will be held on 30–31 January 2014. 

The tentative agenda will include: 

· Reports and recommendations on themes and projects to be completed in 2014
· Consideration of new projects (including “Development of the IREN facility”)
· 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
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