	RECOMMENDATIONS
	44th meeting, PAC for Condensed Matter Physics


I. Preamble

The Chairperson of the PAC, V. Kantser, welcomed the PAC members, ex officio members from JINR and members of the JINR Directorate, and presented an overview of the PAC report delivered at the session of the JINR Scientific Council in February 2016 concerning the implementation of the recommendations of the previous PAC meeting.
JINR Vice-Director M. Itkis informed the PAC about the Resolution of the 
119th session of the JINR Scientific Council (February 2016) and the decisions of the JINR 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 condensed matter physics have been accepted by the JINR Scientific Council and Directorate.
II. Reports on themes and projects
The PAC heard with interest a report on the concluding theme “Development of the IBR-2 Facility with a Complex of Cryogenic Neutron Moderators” and project “Construction of a complex of cryogenic moderators at the IBR-2 facility” and a proposal for their extension presented by A. Vinogradov. This proposal consists of several parts, of which the first is the subject of the above-mentioned project. The goal of construction of the complex of cryogenic moderators at the IBR-2 facility is of high scientific merit, which follows from the logic of the development of neutron centres whose activities mainly concern condensed matter physics studies. The achievement of this task will increase the efficiency of experiments to study long-period structures of complex modern materials due to an increase in the flux of slow neutrons up to 20 times for 8 out of 14 FLNP spectrometers. It will enable the implementation of an advanced physics research programme using cold neutrons at the level of the leading neutron sources (ISIS, SNS, JSNS). The technical feasibility of constructing the whole complex of cryogenic moderators is beyond any doubt since the reliability and efficiency of the technologies being used have been proved by successful three-year operation of the first out of the three cryogenic moderators — CM-202. The expertise of the personnel, the availability of state-of-the-art technical equipment and the requested financial support make the full realization of the extended project possible within the suggested time scale.

As for another part of the theme focused on manufacturing the reserve movable reflector MR-3R, the PAC notes that by mid-2016 the available movable reflector has used 40% of its design service life. Its operation is reliable; continuous monitoring and diagnostics of its state are provided. However, to ensure a guaranteed operation of the reactor until the end of its service life the PAC finds it necessary to manufacture a reserve movable reflector of the same design within a short time (before 2019).

The PAC supports the activity suggested within this theme towards ensuring the safe operation of the reactor as well as monitoring, diagnostics, and prognosis of its state. It will enable FLNP to match the methods of diagnostics used at IBR-2 with high and stringent modern requirements. The planned modernization of monitoring and diagnostics systems will help to compensate the negative tendencies in the changes of reactor characteristics with time based on the analysis being conducted.

The PAC appreciates FLNP’s intent to prepare the grounds for using the IBR-2 facility beyond the year 2032. Within the next three years, it is also possible to develop a concept of the corresponding research programme implying the use of the existing facility or the design of a new neutron source at JINR. The PAC members are encouraged to take part in the elaboration of the concept based on either using the existing neutron facility or developing a new one. Before going into technical details of a new facility or upgrading the existing one, the PAC suggest performing an analysis of analogous setups available or planned to be developed first in Russia and then in the world.

Recommendation. The PAC recommends extension of the theme “Development of the IBR-2 Facility with a Complex of Cryogenic Neutron Moderators” and the project “Construction of a complex of cryogenic moderators at the IBR-2 facility” until the end of 2019.

The PAC took note of the report on the concluding theme and project “Research on Cosmic Matter on the Earth and in Nearby Space; Research on the Biological and Geochemical Specifics of the Early Earth” and of the proposal for their extension presented by M. Frontasyeva and M. Astafieva. The PAC recognizes the high scientific merit of the project which is focused on astrobiology, addressing fundamental and applied topics by a multidisciplinary approach. The technical ability to implement the project is appropriate. To determine the elemental and structural composition of cosmic matter samples, the authors suggest using the multi-element neutron activation analysis on IBR-2 neutron beams, the neutron resonance capture with the pulsed neutron beam of the IREN facility as well as X-ray and neutron tomography. These techniques are actively applied at FLNP at a high scientific and technical level. The PAC considers the requested funding of the project and its time schedule to be appropriate. The majority of the funding is required to further implement JINR equipment; only few expenses are provided for the materials. The human resources available are enough for the goals of the proposal since the project is a large and multidisciplinary collaboration between JINR (FLNP and LRB), the Russian Academy of Sciences and various research laboratories and institutions.

Recommendation. The PAC recommends extension of this theme and project until the end of 2019.

The PAC heard a report on the concluding theme “Medical and Biological Research with JINR Hadron Beams”, proposals for its extension renamed as “Biomedical and Radiation-Genetic Studies Using Different Types of Ionizing Radiation” and for opening a new project “Further development of methods, technologies, schedule modes and delivery of radiotherapy” presented by G. Mitsyn. The PAC emphasizes the importance of the results achieved both in the field of clinical research on the proton radiotherapy and in radiobiology. In Russia, this medical and technical complex is currently the only centre for proton therapy which is in operation and at the same time has acquired considerable expertise in this field. The PAC notes the significance of the project’s scientific programme aimed at medico-technical and clinical research for the treatment of cancer patients as well as successive diagnostics. The tools and methods of the project are able to resolve the problem; the scientific and technical impact of this research is on the good level. The requested budget is reasonable and meets the purposes and tasks stated. The management plan includes a clear overall responsibility for the activities of partners from JINR and external institutions which expressed an interest to join this project. The research team is well balanced and its expertise is sufficient to accomplish the project. The planned timetable, the balance between time frames and costs, and the benefits for JINR arising from this activity are clearly outlined.

Recommendation. The PAC recommends closure of the theme “Medical and Biological Research with JINR Hadron Beams” and opening a new theme “Biomedical and Radiation-Genetic Studies Using Different Types of Ionizing Radiation” and a new project “Further development of methods, technologies, schedule modes and delivery of radiotherapy” until the end of 2019.

The PAC considered the proposal presented by K. Afanasyeva for opening a new project “Project RADIOGENE: Experimental justification of radiation genetic risk estimation according to the frequency of heritable DNA changes in human and animal structural genes” for 2017–2019. The statement of research and significance of the proposal related to the genetic risk estimation is of innovative soundness. The study of the radiation level risk using the neutron and gamma radiation facilities is also meaningful for expanding the use of JINR experimental facilities. The planned timetable, the balance between the time frames and costs, the work plan and procedures are clearly outlined. Although the proposal broadly addresses these criteria, the PAC notes its significant weaknesses. In particular, the title of the project does not match the description of the experiment — the project describes only the extrapolation of Drosophila-based doubling dose and not to humans for the risk estimation. The proposed methodology is not convincing in using fission neutrons available at IBR-2. Dissemination of activities is listed, but the project fails in demonstrating that the working group has the necessary expertise and capabilities to obtain the results needed for implementation of the project.

Recommendation. All the strengths and weaknesses of the proposal were discussed with the PAC in dependence of other referee reports and they were evaluated in the positive scientific experiences of the principal investigator and co-applicants, positive aspect in the field of radiation genetics, in the genetics of the Drosophila, of the specialists in the field of mutagenesis were discussed and the PAC re-evaluated the proposed arguments on this basis. Considering these facts, the PAC recommends opening the proposed project within the scheduled period and with the requested financial support.

The PAC took note of the report on the concluding theme “Radiation Effects and Physical Basis of Nanotechnology, Radioanalytical and Radioisotope Investigations at the FLNR Accelerators” and on the proposal for opening a new theme “Radiation Physics, Radiochemistry, and Nanotechnology Investigations Using Beams of Accelerated Heavy Ions” for 2017–2021 presented by P. Apel. The PAC appreciates the broad spectrum of R&D studies already accomplished and the increasing number of publications in highly ranked international journals. The proposal for the new theme provides a well-balanced and clearly motivated scientific programme. The planned investigations are novel and of current importance; they also satisfy contemporary demands and have a significant scientific value. It is expected that activity under the proposed theme will be integrated with the scientific programme of the FLNR Nanotechnology Centre, which will be of great interest for other JINR laboratories and researchers from cooperating centres. The team of researchers and the technical personnel are highly qualified and well-experienced to carry out the planned work. To implement the research, the FLNR team and collaborative groups have access to all the necessary equipment. The requested volume of funding is justified. At the same time, given the large volume of tasks, a need for additional extra budgetary funds is apparent and is in fact indicated in the proposal for opening the theme.

Recommendation. Given the successful completion of the theme, the PAC recommends its closure and opening the newly proposed theme “Radiation Physics, Radiochemistry, and Nanotechnology Investigations Using Beams of Accelerated Heavy Ions” until the end of 2021.

The PAC was informed by Yu. Nikitenko about the progress in implementing the project “Isotope-identifying neutron reflectometry at IBR-2” within the theme “Investigations of Condensed Matter by Modern Neutron Scattering Methods”.

Recommendation. The PAC is satisfied with progress of the project and recommends its continuation.
III. Recommendations on the state of inelastic neutron scattering at IBR-2

The PAC heard a report presented by D. Chudoba on the present status of the inelastic neutron scattering facilities operating at the IBR-2 reactor. It notes that two spectrometers mentioned in the report are the only world-class inelastic neutron scattering instruments available for public domain research in Eastern Europe. The PAC acknowledges the steady interest in the use of the NERA spectrometer that provides significant results and publications, which is largely the result of the previously performed upgrade of the spectrometer. The PAC supports further modernization of the spectrometer and recommends preparing an upgrade plan within the framework of a new project. With regard to the DIN-2PI spectrometer, the PAC expresses its concern about the insufficient scientific and methodological activities at this instrument. Having in mind that DIN-2PI entered into FLNP’s responsibility only half a year ago, the PAC recommends that greater efforts be made to attract users to this facility, in particular to get higher neutron flux density at the sample position.

IV. Recommendations on the Draft Seven-Year Plan for the Development
of JINR for 2017–2023

The PAC thanks M. Itkis for the presentation of the status of JINR’s new seven-year plan and main directions of research in the field of condensed matter physics to be implemented in 2017–2023. The Committee appreciates the recent add-ons to the draft of the Plan with respect to the version of September 2015. In particular, it welcomes the addition of the new “Introduction” chapter, the revised paragraph in the “Condensed Matter Physics” section addressing radiobiological and astrobiological research as well as the new chapter “Development of the Engineering Infrastructure”. The PAC took note of the latest proposals by BLTP presented by A. Povolotsky to the “Theory of Condensed Matter” section of the Plan.

The PAC discussed the item “Study of nanosystems by the positron annihilation spectroscopy method” newly included in the “Condensed Matter Physics” section of the Plan; the PAC recommends adoption of this item. Concerning the LEPTA project related to this activity, the PAC recommends that its authors collect specific scientific proposals for experiments to be carried out at this facility and present them at a future PAC meeting.

As for the seven-year plan in general, the PAC suggests that this Plan should pose signs of flexibility to have a possibility to include new projects. Concerning the “Condensed Matter Physics” section of the Plan, the PAC considers this part to be slightly imbalanced between neutron scattering research and optical methods.
V. Scientific reports
The PAC thanks the speakers of the following scientific reports in condensed matter physics and related fields: “Neutron texture investigations of metallic and biological materials” by D. Nikolaev, “Energy dispersive EXAFS spectrometer in the RNC “Kurchatov Institute”: status and experimental results” by S. Tyutyunnikov, and “Novel features of Josephson nanostructures under external electromagnetic radiation. Results of collaboration with Germany, Slovakia, South Africa, Egypt, Japan, India, and Tajikistan” by Yu. Shukrinov.

VI. Poster presentations
The PAC is pleased with the quality of new scientific results achieved by LIT and DLNP young scientists in the field of condensed matter research and information technology and welcomes the concluding report by Sh. Torosyan. The poster “Analysis of small-angle synchrotron X-ray scattering experimental data from vesicular systems by means of the parallel asynchronous differential evolution method” presented by E. Zhabitskaya was selected as the best poster at the session. The PAC also noted two other high-quality posters: “Parallel implementations of image reconstruction algorithms for X-ray microtomography” by M. Zuev and “Application of cloud technologies at JINR” by N. Kutovsky. The authors of these papers will receive diplomas at the next meeting.

Recommendation. The PAC recommends the poster “Analysis of small-angle synchrotron X-ray scattering experimental data from vesicular systems by means of the parallel asynchronous differential evolution method” for presentation at the next session of the Scientific Council in September 2016.
VII. Proposals on methods for evaluation of projects and themes by the PACs
The PAC was informed by O. Belov about the latest proposals on methods for the evaluation of JINR projects and themes by the Programme Advisory Committees. It appreciates the significant progress in developing the methodology previously delivered by this Committee to the JINR Directorate. The PAC is pleased with the results of discussion of these proposals with the JINR Directorate and with members of two other PACs — for Particle Physics and for Nuclear Physics. Regarding the principle of the proposal expertise, the PAC notes that evaluation in the form of written reports submitted by PAC members and based on the suggested criteria is a promising method to provide an appropriate estimation of the project’s quality.

In order to raise the effectiveness of project and theme evaluation, the PAC recommends appointing one or two of its members to provide monitoring of the progress. Regarding the evaluation of human sources requested, the PAC suggests providing a crosscheck for personnel included in several different proposals. During the preparation of proposals, the PAC suggests taking care of the principle of the main investigator. The PAC recommends that the authors of reports on concluding themes and projects present a statistics of publications on the results achieved.

The PAC had a number of recommendations concerning the additional sections to the proposal form, which will be considered for the next draft of the Proposals on evaluation methods. It finds elaboration of new methods for evaluation of JINR projects and themes useful in view of the current preparation of an update of the Regulation for the JINR PACs to be approved by the Scientific Council. The PAC members are invited to submit their final proposals concerning methods of project evaluation and the new Regulation until the end of July 2016.
VIII. Next meeting of the PAC
The next meeting of the PAC for Condensed Matter Physics will be held 
on 19–20 January 2017.

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 2016) and of the Committee of Plenipotentiaries (November 2016);

· reports and recommendations on themes and projects to be completed in 2017 
and progress reports of ongoing projects and 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.
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