	RECOMMENDATIONS
	44th meeting, PAC for Particle Physics


I. Preamble

The Programme Advisory Committee for Particle Physics takes note 
of the information presented by JINR Vice-Director R. Lednický on the Resolution 
of the 118th session of the JINR Scientific Council (September 2015) and on the decisions of the JINR Committee of Plenipotentiaries (November 2015).
The PAC is pleased to note that all recommendations of its previous meeting have been accepted by the JINR Scientific Council and Directorate. In particular, the Scientific Council:
– noted with satisfaction the progress in upgrading the Nuclotron-NICA accelerator complex. The Scientific Council considered the recent signing of the contract for the NICA complex civil construction to be a very significant step towards timely realization 
of the NICA facility;
– appreciated the continuation of the successful collaboration work between the MPD Detector Advisory Committee and the MPD team, and the progress in implementing 
the MPD project. The Scientific Council supported the PAC’s recommendation to assign more manpower into this flagship project of JINR;
– noted the considerable progress achieved by the BM@N team, and supported 
the PAC’s recommendations on further developments of the project and negotiations with other external groups for possible collaborations.
The Scientific Council noted with satisfaction that the PAC devoted much attention 
to the first proposals received from the Laboratories for the new seven-year development plan (2017–2023). The Scientific Council highly appreciated the willingness of the PACs 
to contribute to the preparation of this important document.
II. Reports on the Nuclotron-NICA project
The PAC congratulates the JINR Directorate and the VBLHEP management 
for signing the contract with STRABAG for the construction of the NICA building, 
for the imminent signing of the contract with ASG for the fabrication of the MPD magnet, and for the Mega Science Award of 4.9 Billion Roubles for the next three years 
by the Russian Federal government to support the NICA project. These are very significant achievements that put the entire NICA project into a credible path and allow 
the establishment of a detailed time-line towards the goal of starting NICA operations 
in 2019.
The PAC takes note of the report presented by A. Sidorin on the progress towards realization of the Nuclotron-NICA project. The PAC is very pleased to note that construction work has already begun and that further progress has been achieved 
in commissioning the new RFQ system for LU-20, the first section of the new linear accelerator HILAC, and other NICA new elements and systems. The PAC takes note 
of the Minutes of the recent meeting on 19–20 October 2015 of the NICA Machine Advisory Committee (Appendix).
The PAC takes note of the report presented by the coordinator of the experimental programme with Nuclotron beams, E. Strokovsky, on implementation of the PAC’s recommendations. The optimal balance between scientific research, Nuclotron modernization and construction work at the NICA complex was discussed in detail 
at the 3rd meeting of the Nuclotron users. The PAC supports the efforts to establish 
the corresponding priorities. It looks forward to the next Nuclotron run, in particular 
to the first use of the new polarized particle source and the first physics run 
of the HyperNIS experiment.
The PAC takes note of the report on the infrastructure developments at JINR, including the Nuclotron facility, presented by S. Kostromin. The PAC recognizes 
the progress in upgrading the main subsystems — preparation of purchase contracts 
for the cooling towers of the VBLHEP cryogenic complex circulating water supply. 
It supports further development of the production line for the NICA superconducting magnets and its completion. The PAC notes the importance of this programme for realizing the NICA and FAIR projects and strongly supports the plan to increase the manpower 
by ~30% to ensure the success of this programme.
The PAC takes note of the progress towards realization of the MPD project including results of Monte-Carlo simulations presented in the report by V. Kolesnikov. The PAC recognizes the ongoing efforts toward the completion of Technical Design Reports (TDR) for five main subsystems of the MPD Stage 1 detector and notes that three new TDRs 
are being prepared for the Experimental Hall, Magnet and Solenoid, and for the MPD Integration. The PAC urges the MPD team to complete these TDRs in order to start detector mass production after a proper evaluation by the MPD DAC. The PAC also notes the progress achieved in developing the technological sites and technical elements 
for serial production of the detectors. The Committee welcomes the efforts being taken 
by the VBLHEP management to attract new students and to increase the personnel engaged in the realization of the NICA/MPD project.
The PAC appreciates the report presented by M. Kapishin on the progress towards realization of the BM@N project including simulation results and results of the data analysis from the first technical run.
III. Results of the LHC experiments
The PAC heard with interest the reports on the new results achieved by the JINR groups participating in the CMS, ALICE, and ATLAS experiments at the LHC presented 
by P. Bunin, E. Rogochaya and V. Lyubushkin, respectively. The PAC notes 
the importance of these results.
IV. Recommendations for the JINR Seven-Year Development Plan (2017–2023) 
in the field of particle physics research
The PAC discussed the following general guidelines for the elaboration of the new Seven-Year Plan for the development of JINR in the period 2017–2023 on the topics 
of relevance to the PAC for Particle Physics:
– Focus resources to ensure the timely completion of the NICA complex and the start of the physics programme with first stage configuration by 2019.
– Prioritize participation in outside projects focusing on the scientific merit 
of the ongoing research programmes and capitalizing on the success, visibility and impact of the JINR groups participating in these programmes.
– Promote international cooperation around JINR’s in-house major projects, like BM@N, MPD, SPD, and Baikal.
– Upgrade the general infrastructure and modus operandi of JINR to make NICA 
an attractive facility for outside users, collaborators and visitors, like in major international research centres.
The PAC heard with great interest the general overview presented by JINR Chief Scientific Secretary N. Russakovich on the Seven-Year Plan. The PAC also heard presentations by DLNP Director V. Bednyakov and VBLHEP Director V. Kekelidze 
on this very important task. The PAC was very pleased by the detailed presentation 
of Director V. Kekelidze and strongly supports his priorities in the allocation of manpower within VBLHEP to ensure the timely completion of the MPD and BM@N detectors, 
in accordance with the guidelines listed above. The PAC encourages more interlab collaboration on the NICA complex. The PAC reiterates its recommendation to make every effort possible to attract outside collaborators to the in-house projects and expresses concern by the little progress achieved in this direction. The PAC looks forward 
to the formation of an international SPD collaboration and to the timely presentation 
of a Conceptual Design Report.
V. Scientific reports
The PAC takes note of the reports “First results of the NOνA project” presented 
by A. Olshevskiy and “Precise measurement of charged-pion polarizability at COMPASS” presented by A. Guskov, and thanks the speakers for their very interesting presentations.
VI. Young scientists at JINR
The PAC was pleased to review 27 poster presentations in particle physics by young scientists from four Laboratories — DLNP, LIT, BLTP and VBLHEP, and recognizes 
an overall good quality of the results presented. The PAC congratulates the participants and encourages the group leaders to continue their efforts on further attraction of PhD students and young postdocs to participate in the poster sessions at the next PAC meetings. The PAC has selected the poster “TPC MPD/NICA readout electronics” presented by S. Vereschagin to be reported at the session of the Scientific Council 
in February 2016.
VII. Next meeting of the PAC
The next meeting of the PAC for Particle Physics will be held on 20–21 June 2016.
The following items are proposed to be included in the agenda:
· Follow-up on the to-do-list from this PAC meeting;
· Comments and questions on issues of the Seven-Year Development Plan (2017–2023);
· Consideration of new projects;
· Reports and recommendations on the projects to be completed in 2016;
· Status report on the Nuclotron-NICA project;
· Status report on the MPD project including simulation results;
· Status report on infrastructure issues including Nuclotron;
· Report from the Coordinator of the experimental programme with Nuclotron beams;
· Report on the BM@N project including simulation results;
· Reports on the results of the LHC experiments;
· Posters from young physicists.
	
	I. Tserruya

	
	Chairperson of the PAC for Particle Physics


Appendix

Minutes of the meeting of the NICA Machine Advisory Committee (MAC)
Dubna, 19–20 October 2015

Members of the MAC:
S. Ivanov (IHEP, Protvino, Russia)

T. Katayama (University of Tokyo, Japan)

G. Kulipanov (BINP, Novosibirsk, Russia)

V. Lebedev (FNAL, Batavia, USA)
Yu. Senechev (FZJ, Jülich Germany)
S. Seryi (University of Oxford, UK)

B. Sharkov (FAIR, Darmstadt, Germany; Chairperson of the MAC)
R. Stassen (FZJ, Jülich, Germany)
M. Stek (GSI, Darmstadt, Germany)
P. Zenkevich (ITEP, Moscow, Russia)
Considerable progress in the NICA project development has been achieved since 
the previous MAC meeting two years ago. The MAC highly appreciates the results 
of the test bench investigations of the new heavy-ion and polarized particle sources 
and the first experimental results obtained from the heavy-ion source in the Nuclotron run. 
The MAC congratulates the NICA team for completion of the new heavy-ion linear accelerator construction, attaining the important mile-stones –– the beginning 
of the superconducting magnet serial production and the beginning of the civil construction at the NICA site.
Concerning the answers to requests of the previous MAC meeting:
– The MAC is satisfied with the proposed correction scheme for the collider, resulting in an increase in the momentum acceptance up to (1% and providing a vertical dispersion correction.
– The presented information about the specification of the RF system, the feedback 
for beam loading compensation and the functional specification of the feedback systems for suppression of beam instabilities is incomplete.
– The MAC is satisfied with the JINR team’s arguments against employing 
the turbines in the nitrogen liquefier and in the nitrogen refrigerators (re-liquefiers).
– A proposal for radiation protection at NICA was not presented.

– The MAC believes that the org-chart presenting responsibilities of the management team and the project Chief Engineer satisfies the present status of the project.
– The MAC is satisfied with the presented project schedule.
A number of important tasks have not been completed yet. Consequently, 
the MAC requests the following items to be presented at the next MAC meeting:
– a report on instabilities and cures, which has to be based on the CDR for feedback systems;
– a study of the effect of fringe fields in quadrupoles on the particle dynamics 
and possible ways of mitigation, if required;
– a report on beam dynamics simulations with high-order non-linear terms, which are already known from magnetic measurements;
– a report on simulations for the collider dynamic aperture accounting effects 
of the electron cooler, including estimates of possible ion loss during cooling, 
and limitations on the electron beam current related to reduction of recuperation efficiency due to single intrabeam scattering (scattering in the “pancake” electron distribution resulting in large energy transfer from transverse to longitudinal degree of freedom);
– results of a self-consistent simulation for stochastic cooling, intrabeam scattering and electron cooling (when needed) in the collider, especially for short bunches;
– simulations of the particle dynamics in the collider injection chain 
(HILac – Booster – Nuclotron) taking into account the space charge effects and accounting for possible sources of particle loss;
– the design of the stripping target in the Booster-Nuclotron transfer line with 
an estimate of the emittance growth after passing it;
– presentation on a strategy of the accelerator complex operation in the polarized beam mode; which should include machine optics used for polarized beam and transition energy crossing;
– a report on the radiation protection system, including detailed description 
of the collider collimation and beam dump systems as well as means for the protection 
of detectors.
The answers of the MAC to the JINR Directorate’s charge letter
1. How does the MAC estimate, in general, the extent of the project development and the progress achieved since the previous MAC meeting (injection complex, SC magnets, beam cooling systems, RF systems, vacuum system, diagnostics, control system, cryogenic system, design and construction workflow, CF&S, etc.)?
In general the progress is good; however, it is different in various areas. The MAC emphasizes the impressive progress in the injection complex development 
and preparations for SC magnet fabrication. The presented materials for the beam cooling systems are incomplete and are insufficient to prepare the CDR and TDR. The MAC recommends to write a dedicated note for E-cooling scenario, which has to examine 
the cooling of large amplitude particle, and the interplay between electron and stochastic cooling, as well as to study another location for the Stochastic Cooling kicker in one 
of the rings to avoid possible interaction between stochastic cooling systems of different rings through the Electron cooler. Concerning the RF system, the MAC notes that the beam cooling and, consequently, accumulation become sensitive to imperfections in the voltage pulse of the Barrier Bucket RF system. The project management has to discuss with the contractor a necessity of beam based feedback system to correct a potential well 
and particle distribution. During R&D for the BB RF system, the problem of the amorphous metal activation in the resonator should be investigated. The MAC requests to present 
a dedicated report on the progress of the beam diagnostic development, including results of the Nuclotron operation. Additional attention should be paid to different regimes 
of operation requiring different resolution times for beam current measurements ranging from ms for slow current detectors to fraction of ns for beam diagnostics dedicated 
to bunch phase, length and shape measurements. The progress in the control system development is satisfactory; however, an integration of the entire systems has 
to be analyzed and the results have to be presented to the MAC. The VBLHEP cryogenic complex is developing well. The MAC appreciates the beginning of the collider building construction.
2. How does the MAC estimate the progress of collider beam dynamic simulations, lattice design and questions of beam instabilities?
The progress in the lattice design for heavy-ion mode is obvious. The analysis 
of the beam instabilities is not completed. The most important issues for further work 
in beam dynamics simulations are listed in the MAC requests for the next meeting.
3. How does the MAC estimate the strategy of the collider operation at start-up configuration of the equipment? Does the proposed strategy provide required technical reserve to reach the luminosity of 5(1025 cm-2s-1?
The proposed strategy of the collider operation looks reasonable. The MAC cannot judge a technical reserve to reach the target luminosity on the basis of the presented material. The most significant problem is related to the technical details in beam cooling. To estimate the technical reserve to reach the target luminosity, the MAC requests a report for the next meeting about ion cooling and accumulation, the machine – detector interface (MDI) including background consideration, collimation requirements, limitations for parasitic bunch intensity, performance of HILac, Booster and Nuclotron, concentrating on output bunch intensity and emittance. In addition, we believe that the documents such as “NICA Accelerator Complex Passport” should also list the key MDI requirements –– this document would need to be updated to include the appropriate tables of parameters.
4. How do the MAC experts estimate the proposed TDR of the collider Stochastic Cooling System, simulation and experimental results, technical feasibility of the SCS?
The presented materials are far from a real TDR. The MAC requests to prepare specifications of all general elements of the SCS and present them within 4-6 months. 
The TDR has to be presented at the next MAC meeting.
5. How do the MAC experts estimate the schedule for the Booster and injection complex construction and commissioning?
The proposed schedule for the Booster construction is reasonable. The MAC 
is waiting for a detailed schedule for the whole complex.
Are these risks recognized and addressed effectively in the R&D plan?
– Does the execution strategy NICA project meet the requirements of the NICA project?
– What recommendations and modifications to the R&D programme 
and to the strategy would be effective?
– Are there other approaches beyond those being explored in the NICA 
sub-projects R&D programme that should be investigated as the front end 
of the NICA facility?
The MAC strongly supports the staging of the collider commissioning. The proposed execution strategy meets the requirements of the NICA experimental programme.
The most critical issues in the R&D programme are:
– complicated technology of manufacturing of curved elliptic dipole vacuum chambers for ultrahigh vacuum conditions;

– design of the Booster – Nuclotron beam transfer line including the Booster fast extraction and the Nuclotron injection systems. The proposed technical solutions 
are reasonable but there is an obvious delay in design and prototyping;

– delay in the design phase for the collider RF2 and RF3 systems, the work should 
be started as soon as possible.

The MAC has not found mistakes in the proposed technical solutions for the collider systems working in the heavy-ion collision mode. It advises that the work on a concept 
of the NICA complex operation for the polarized beam collisions should be intensified. 
The MAC underlines the necessity of using the matrix response technique at the collider; its development and test at the Nuclotron is of great importance. R&D for HV E-cooling system should be more active and financially supported.

The MAC appreciates the efforts of the JINR Directorate towards consolidation 
of human and financial resources on the NICA project, and this strategy should 
be continued. The MAC strongly supports the establishment of a specialized research group working on beam dynamics at NICA accelerators.

The MAC appreciates the efforts of the JINR Directorate to include the NICA project in the ESFRI 2016 and BRICS RI Road Maps, to extend NICA to a Russian Federation Mega-science project and to provide other additional funding.
	
	B. Sharkov

	
	Chairperson of the NICA MAC
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