
Programme Advisory Committee for Condensed Matter Physics

42nd meeting, 22–23 June 2015
Recommendations

I. Preamble

The Chairperson of the PAC, V. Kantser, welcomed the PAC members, the ex officio members from JINR and members of the JINR Directorate.

JINR Director V. Matveev presented the Honorary Diploma of JINR to Professor Emil Burzo for his outstanding contributions to condensed matter physics and materials physics, and to the promotion of the scientific cooperation between Romania and the Joint Institute for Nuclear Research, and on the occasion of his 80th birthday.
The Chairperson of the PAC gave a short overview of the PAC report delivered at the session of the JINR Scientific Council in February 2015 concerning the implementation of the recommendations of the previous PAC meeting.
JINR Vice-Director M. Itkis informed the PAC about the Resolution of the 117th session of the JINR Scientific Council (February 2015) and the decisions of the JINR Committee of Plenipotentiaries (March 2015). The PAC is pleased to note that most of the recommendations of the previous PAC meeting concerning JINR research in the areas of condensed matter physics have been accepted by the JINR Scientific Council and Directorate.
II. Recommendations on themes and projects to be completed in 2015
The PAC heard a report presented by A. Balagurov on the concluding project “Diffractometer for studies of transient processes in real time at IBR-2 reactor” within the theme “Investigations of Condensed Matter by Modern Neutron Scattering Methods”. The PAC is pleased to note that Real Time Diffractometer (RTD), a new instrument designed to study irreversible processes in solids in situ and in real time, has been successfully implemented at the IBR-2 reactor. The performance of the realized RTD is comparable with the very best world level. RTD is an important step in the modernization of the IBR-2 instruments and is already operational within the User Programme.
Recommendation. Given the successful completion of the project “Diffractometer for studies of transient processes in real time at the IBR-2 reactor” the PAC recommends its closure.
The PAC heard a report presented by G. Mytsin on the concluding theme “Medical and Biological Research with JINR Hadron Beams” and a proposal for its extension for the period 2016–2018. The PAC notes the high importance of the results achieved for the last three years in the field of clinical research on the proton radiotherapy application for the treatment of different diseases as well as in the fields of radiobiology and radiogenetics. In particular, it notes that the clinical research is entering a new phase in which it becomes possible to evaluate the statistical analysis of the treatment results and to see the effectiveness of the proton radiotherapy techniques earlier developed at JINR.

Recommendation. The PAC recommends extension of the theme “Medical and Biological Research with the JINR Hadron Beams” for 2016.

The PAC took note of the written report prepared by E. Krasavin and A. Rozanov on the concluding theme “Research on Cosmic Matter on the Earth and in Nearby Space; Research on the Biological and Geochemical Specifics of the Early Earth” and a proposal for its extension for 2016.

Recommendation. The PAC recommends extension of this theme for 2016.
III. Proposals by the Laboratories for the JINR 7-Year Development Plan 
(2017–2023) in the field of condensed matter physics research

Frank Laboratory of Neutron Physics
The PAC took note of the FLNP first draft of the proposals for the JINR 7-Year Development Plan (2017–2023) in the field of condensed matter physics research presented by V. Shvetsov. The PAC recognizes the relevance of the scientific tasks proposed in the report and their compliance with the technical, financial and human resources of the Laboratory. The PAC emphasizes the importance of the research areas to be pursued in this period: the physics and chemistry of novel functional materials, the physics of nanosystems and nanoscale phenomena, physics and chemistry of complex fluids and polymers, molecular biology and pharmacology, materials science and engineering. At the same time the PAC considers it opportune to reflect other aspects in the next version of the plan: development of research capacity and human resources; comparison of the neutron method of characterization with others such as synchrotron spectroscopy; promotion of international collaboration in realization of the plans; issues of user policies and calls for proposals, etc.
An important element of the next 7-year plan will be upgrade of the existing and construction of new spectrometers as well as elaboration of the concept of the neutron source at JINR beyond the year 2033. The PAC suggests presenting the development of infrastructure facilities in a separate configuration of formatting.
Recommendation. The PAC appreciates the quality of the work performed up to now and considers the first draft of the proposal as a good basis for the elaboration of the 7-year plan. The PAC takes note of the proposed directions of research and looks forward to a more detailed elaboration of them. A comparison with other similar projects proposed in the world is recommended with external expertise.

Laboratory of Radiation Biology
The PAC took note of the proposals for the JINR 7-Year Development Plan (2017–2023) concerning radiobiology research presented by E. Krasavin. The PAC is pleased to note the high level of the research conducted at LRB. The Laboratory's activity is aimed at addressing the fundamental problems of radiobiology and radiation genetics and practical tasks faced by general and space radiobiology.

With the use of JINR's accelerators, the central problem of radiobiology was solved: the key factors were identified determining the difference between the biological effectiveness of ionizing radiations with different physical characteristics. The mechanisms were studied of radiation-induced mutagenesis in cells with different levels of biological organization. Regularities and mechanisms were established of radiation damage formation in eye structures (cataractogenesis and retinal damage) and different parts of the central nervous system in experimental animals exposed to radiations of different quality. Pioneering astrobiological research was conducted at JINR's accelerators. In collaboration with specialists of Italian universities, unique data were obtained on modeling the synthesis of prebiotic compounds (the basis of the formation of the living systems) in space. As part of radiation research, the design and calculation of the biological shielding of the NICA complex are underway. Large-scale nuclear planetology studies are conducted in cooperation with institutes of the Russian Academy of Sciences. 
Recommendation. The PAC appreciates and supports the research planned at LRB, taking into account its urgency and importance. The PAC supports further expansion of international cooperation in the scientific tasks to be addressed.

Dzhelepov Laboratory of Nuclear Problems
The PAC took note of the proposals for the JINR 7-Year Development Plan (2017–2023) concerning condensed matter research presented by V. Bednyakov. The PAC underlines the importance of the following objectives of the JINR research programme:

– development of the existing scientific and technical groundwork for design and development of semiconductor radiation-resistant detectors based on new materials and hybrid pixel detectors with high resolution for accelerator experiments;

– improvement of the existing and development of new instrumentation for characterization and tests of detectors produced at JINR and at laboratories in Member States, coupled with beam tests at the specialized JINR facilities;

– joint scientific work in collaboration with research groups from other institutes in feasibility studies of application of the newly-developed detectors in other areas of science and technology (primarily in the fields of medicine and geology), in particular applications for the MARS microCT scanner that uses new sensors with modern readout electronics based on the Medipix chip.
The PAC considers that the draft of the plans should be radically modified in order to get a clear vision concerning opportunity and feasibility of condensed matter research in the laboratory.

Recommendation. The PAC recommends elaborating a new concept of the research and elaboration topics taking into account the specialization of the Dzhelepov Laboratory and the general approaches of JINR for capacity development.
Flerov Laboratory of Nuclear Reactions
The PAC took note of the FLNR proposals for the JINR 7-Year Development Plan (2017–2023) in the field of condensed matter research presented by S. Dmitriev. The PAC draws special attention to the importance of implementing the main projects of the Laboratory, which determine the level of both fundamental and applied research planned for the years 2017–2023:

1. Commissioning and further development of the SHE Factory based on the DC-280 cyclotron, including the development of infrastructure and relevant experimental facilities;
2. Reconstruction of the U400 cyclotron and construction of a new experimental hall (extension of the range of accelerated ions from helium to uranium with smoothly variable energy within the wide range 0.8–25 MeV·А);

3. Reconstruction of the U400M and the U200 cyclotrons;

4. Development of experimental set-ups for radiation physics, materials radiation stability, materials modification and radioisotope production research work.

The PAC supports the FLNR proposal for the above-mentioned projects to be performed concurrently with the scientific programme on condensed matter physics and applied research which includes the following: 

– detailed study of effects induced by heavy ions in matter with a view to working towards applications of accelerated ion beams in nanotechnology;

– investigation of radiation resistance of materials under the influence of multicharged ions, including testing of microelectronic circuits for space technology;

– development of next-generation track membranes with predetermined properties;

– synthesis of nanoobjects with unique properties for new applications;

– development of hybrid nanotechnologies, combining methods of ion track technology as well as coating, thin-layer, and surface modification technologies;

– production of radioisotopes for nuclear medicine and radioecological studies with γ-quanta, neutron-, α-particle-, and heavy-ion beams.

Special attention should be given to the development of research in the field of nanotechnology in a new FLNR Laboratory Building under cooperation with the International Innovation Center of Nanotechnologies (a joint project between JINR and Rosnano).

The PAC takes note of the main directions of the proposed programme and expects a significant enhancement of the experimental base at FLNR in the field of versatile applications of heavy-ion beams.The PAC underlines the possibility to involve the Member States in developing plans through some kind of a proposal call in the context of the Laboratory’s facilities.
Recommendation. The PAC appreciates the high-quality research performed in the past years. It recommends reflecting in the future version of the plans the topics of concrete research specifying the originality of the Flerov Laboratory in comparison with other research centres in the world. 
Bogoliubov Laboratory of Theoretical Physics
The PAC took note of the BLTP proposals for the JINR 7-Year Development Plan (2017–2023) in the field of theoretical condensed matter physics presented by M. Hnatič. The PAC notes that the programme of investigations planned by BLTP covers a wide spectrum of modern fundamental problems of statistical physics, condensed matter physics, and new materials. The proposed programme appears to be complete, well balanced and justified.
Recommendation. The PAC supports the BLTP proposals for the JINR 7-Year Development Plan (2017–2023) in the field of theoretical condensed matter physics research considering the elaborated first vision of the plan as a first step of the plan design. The PAC considers it opportune to reflect in the future version of the plan what problems should be solved with more explicate output results of tasks.
Laboratory of Information Technologies

The PAC took note of the report on the LIT activities presented by Gh. Adam. It recognizes the strategic role played by this Laboratory in providing high level support for the information technologies and computational needs of a large and diverse scientific community. 

The PAC also took note of the LIT proposals for the JINR 7-Year Development Plan (2017–2023) in the field of information technology and computing infrastructure. The PAC emphasizes the importance of the two-fold LIT activity. First, this concerns the creation of a Multifunctional Information and Computing Complex (MICC) at LIT as a vital JINR basic facility for addressing current and future challenges in the Institute’s scientific research. Second, this concerns the development of mathematical methods together with numerical and symbolic-numerical algorithms/software for parallel and hybrid calculations in condensed matter physics and related research.

The PAC also notes that the research planned is well-founded and fully takes into account the fundamental interests of JINR and the JINR Member States in the field of the development of IT and computing infrastructure.

Recommendation. The PAC recommends the support of the wide programme proposed by LIT for the development of IT and computing infrastructure at JINR and their use in the field of condensed matter physics and related research.
University Centre of JINR

The PAC took note of the proposals for development of the JINR educational programme for 2017–2023 presented by S. Pakuliak. The PAC supports the development of cooperation with universities of JINR Member States the active participation of JINR employees in the educational process at JINR-based chairs of the leading Russian technical universities, the organization and running of annual International Student Practical Courses for students from Member-State universities. 

The PAC considers the UC outreach activities to be very important and supports organization of the scientific schools and excursions for physics teachers, school and university students at JINR and CERN. 

The PAC endorses the UC-based scientific-engineering group established to use the existing test-benches and educational physical facilities for training engineering physicists and technicians. 

The PAC supports the new JINR Summer Student Programme created to attract students for training at the Institute in summer and points out that the main difference of this Programme from the International Student Practical Courses is competitive selection of participants by the Institute employees.

Recommendation. The PAC takes note of the proposed development of the educational programme and recognizes the vital importance of this activity for the future of JINR. 
General considerations concerning the preparation of the 7-Year Plan. The PAC asks the JINR Directorate to present a report concerning the Draft 7-Year Plan in the field of condensed matter research at the next meeting. Prior to this, the PAC will deliver its comments concerning this plan.
IV. Scientific reports

The PAC was pleased with the following scientific reports: “Making maps of spin dynamics” by T. Perring, “Quantum models of magnetism in strongly correlated electron systems with strong spin-orbit interaction” by V. Yushankhai, “Investigation of the vesicular systems via neutron and X-ray small-angle scattering” by M. Kiselev, and "Biophotonics as a base of theranostics" by L. Avramov.

The PAC highly appreciates the wide range of topics discussed in these reports and looks forward to hearing new scientific results at its future meetings.
V. Poster presentations

The PAC appreciated the new scientific results achieved by FLNP young scientists in the field of condensed matter research and welcomes the concluding report by T. Tropin. The poster “Study of crystal and magnetic structures of nanostructured lanthanum-strontium manganites in a wide pressure and temperature range” presented by N. Belozerova was selected as the best poster at the session. The PAC also noted two other high-quality posters: “Research of the coexistence of ferromagnetism and superconductivity in layered nanostructures” by V. Zhaketov and “Detector ASTRA. New detector elements and data acquisition system” by V. Milkov. The authors of these papers will receive diplomas at the next meeting.

Recommendation. The PAC recommends the poster “Study of crystal and magnetic structures of nanostructured lanthanum-strontium manganites in a wide pressure and temperature range”” for presentation at the next session of the Scientific Council in September 2015.
VI. Next meeting of the PAC

The next meeting of the PAC for Condensed Matter Physics will be held 
on 28–29 January 2016.

Its tentative agenda will include:
· Information by the PAC Chairperson on the report at the next session of the Scientific Council, and the implementation of the recommendations of the current PAC meeting

· Information by the JINR Directorate on the sessions of the Scientific Council 
(September 2015) and of the Committee of Plenipotentiaries (November 2015)

· Discussion of the Draft Seven-Year Plan for the Development of JINR for 2017–2023
· Reports and recommendations on themes and projects to be completed in 2016 
and status reports about ongoing themes

· Information by FLNP on the development of the IBR-2 facility

· Status reports on the upgrades of FLNP instruments

· Information about scientific meetings

· Scientific reports

· Poster session.
V. Kantser

Chairperson of the PAC
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