	R E C O M M E N D A T I O N S
	36th 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 110th session of JINR Scientific Council (September 2011) and on the decisions of the JINR Committee of Plenipotentiaries (November 2011).

The PAC is pleased to note the recognition by the Scientific Council of the unique opportunities and discovery potential of the NICA project in the field of studies of dense baryonic matter.

The PAC also notes that the Scientific Council:

– welcomed the progress in the preparation and implementation of the joint JINR-GSI programme of research with extracted heavy ion beams at the Nuclotron-M and recommended that the JINR Directorate provide this programme with high-priority funding;

– encouraged extension of the activities related to the future accelerators including the development of the CLIC facility and asked to be informed about the progress of these activities at its meetings;

– reiterated its wish to be informed about the plans for JINR’s participation in the programme of the upgrades of the LHC detectors for future experiments.

The PAC welcomes Professor A. Ereditato as a new member of the PAC, appointed by the Scientific Council.

The PAC congratulates JINR scientists V. Aksenov, E. Krasavin, and G. Trubnikov on their election as Corresponding Members of the Russian Academy of Sciences.
II. Recommendations on the Nuclotron-NICA project
The PAC takes note of the report on the status of the Nuclotron-NICA project presented by G. Trubnikov. It congratulates the team for the significant progress achieved in modernization of the VBLHEP accelerating complex, especially the very productive Run 44 (November-December 2011) of the Nuclotron. The PAC looks forward to a report from the Run Coordinator on the actual share of the beam delivered to the physics groups. In the future the PAC wishes to be informed about a more detailed schedule of the project realization (with milestones) up to the first heavy-ion collisions at NICA by 2017.
III. Recommendations on the NICA White Paper
The PAC takes note of the information, presented by A. Sorin, on the progress towards the NICA White Paper dedicated to the research programme of the NICA project. The PAC appreciates the significant amount of work accomplished in this direction. In particular, a qualitatively new aspect is that most of the new contributions make use of the parameters of the NICA facility for both the collider (MPD) and the fixed target (BM@N) experiments. The current version of the White Paper becomes particularly valuable as its new elements may be considered as facets of the evolving scientific programme for NICA, with specific predictions for the possible outcome for experiment with the foreseen concrete parameters. The PAC is pleased to note the broad international involvement in the preparation of this document, which points to the visibility of this activity in the world view. The PAC recommends continuation of this important work for shaping the research programmes at NICA/MPD and Nuclotron-NICA.
IV. Recommendations on the MPD project
The PAC takes note of the report on the status of the MPD project presented by V. Kekelidze. It appreciates the significant progress achieved in the preparation of the project, noting with satisfaction that the MPD team and Detector Advisory Committee have begun their fruitful collaboration, and looks forward to the preparation of a TDR. The PAC notes a possible overlap of the schedule for the NICA-MPD and FAIR-CBM experiments, both planned to start in 2017–2018. As JINR physicists are involved in the realization of the heavy-ion programme at FAIR, the PAC considers that this project should be realized within a mutually beneficial collaboration.
V. Recommendations concerning the first meeting of the MPD Detector Advisory Committee
The PAC notes with interest the information about the first meeting of the Detector Advisory Committee (DAC) for the MPD detector at NICA, presented by H. Gutbrod. The PAC supports this initiative which is very useful for detailed evaluation of the project realization, including critical assessment of the NICA-MPD physics programme, design of the experimental set-up and recent developments in detector simulation. The recommendations of the MPD DAC taken at its meeting are presented in Addendum. The PAC endorses these recommendations and looks forward to regular presentations of the DAC’s reports at its future meetings.
VI. Recommendations on the proposal for the SPD experiment at NICA
The PAC heard with interest the report on the preparation of a proposal for the SPD experiment with polarized beams at the NICA accelerator facility to study nucleon spin structure, presented by A. Nagaytsev. The PAC looks forward to the presentation of a detailed proposal.
A large part of the community interested in spin physics will gather in Dubna for the SPIN2012 Symposium. The PAC regards this as a unique opportunity to inform the international community, to attract new collaborations and to consolidate the SPD physics programme.

VII. Recommendations for the new project

The PAC takes note of the new project “Baryonic Matter at the Nuclotron (BM@N)” to study heavy ion collisions with Nuclotron extracted beams, presented by P. Senger and V. Ladygin. The PAC welcomes the proposed programme and recommends approval of this project with first priority for one year until the end of 2012 under theme 
02-0-1065-2007/2014 with the goal of preparing a comprehensive TDR. The PAC considers this project, developed in collaboration with GSI, to be very important for its physics potential and for the development of associated instrumentation, in particular in view of application to the MPD detector.
VIII. Recommendations on JINR contributions to LHC experiments
The PAC takes note of the reports on the scientific results of the ALICE, ATLAS, and CMS experiments presented by A. Vodopyanov, A. Cheplakov and S. Shmatov. It emphasizes the scientific significance of the results being obtained with the active participation of JINR physicists and encourages the group members, especially young scientists, to strengthen their efforts in the data analysis and in the presentation of the results at international conferences and future meetings of the PAC.

The PAC looks forward to the submission of detailed projects on the detector upgrades under the general guidance of the JINR Directorate as far as priorities (at CERN and at JINR) and availability of resources are concerned.

IX. Scientific reports

The PAC notes with interest the reports “DANSS detector. Reactor neutrino 


problems” presented by A. Olshevskiy and “Recent results from the STAR Beam Energy 
Scan (BES) programme at RHIC” presented by Nu Xu, and thanks the speakers.
X. Poster presentations by young scientists
The PAC notes with interest the poster presentations in particle physics presented by young scientists from DLNP, LIT and VBLHEP. It selected the poster “Precise measurement of charm dimuon production cross-section in neutrino-nucleon interactions and its various applications” presented by O. Samoylov to be reported at the Scientific Council session in February 2012.
XI. Miscellaneous
The PAC reiterates its recommendation to receive a proposal at its next meeting for participation in the NA61/SHINE experiment at CERN, presented by a consolidated group under a strong leadership.
XII. Next meeting of the PAC
The next meeting of the PAC for Particle Physics will be held 
on 25–26 June 2012.

The following items are proposed to be included in the agenda:
· Consideration of new projects and themes
· Reports and recommendations on the projects to be completed in 2012
· Status report on the Nuclotron-NICA and MPD projects
· Report from the Nuclotron Run Coordinator
· Report on progress towards the NICA White Paper
· Reports on the scientific results obtained by the JINR groups in the LHC experiments and plans for their future upgrades.
E. Tomasi-Gustafsson

Chairperson of the PAC
Addendum
Report of the MPD Detector Advisory Committee (MPD-AC)

to the 36th meeting of the PAC for Particle Physics (23–24 January 2012)
MPD-AC Members:

J. Cleymans, H.H. Gutbrod, L. Riccati, E. Tomasi-Gustafsson, I. Tserruya, Nu Xu
On 17 January, an EVO meeting was held between the MPD Detector Advisory Committee (MPD-AC) and the MPD team. Presentation material was made available a few days ahead. EVO presentations were made by V. Kolesnikov and S. Golovatyuk, both from JINR. The collection of questions, comments and suggestions have been presented and discussed at the PAC meeting on 23 January and are summarized in this report.

The MPD-AC was impressed by the scope of preparative work for the design of the MPD. After the presentations the following topics were of special consideration for the MPD-AC:

a) Staging of the project

b) Coverage of Phase Space by the proposed design

c) Event Plane measurement

d) Particle Identification

e) Di-Leptons

f) Event Generators

g) Project Management and International collaboration.

a) Staging of the MPD project

The MPD-AC was surprised to learn that the project would be implemented in several stages:

1st stage: TPC plus TOF in solenoid magnet plus ZDC, FFD, BBC and barrel ECal;

2nd stage: Inner Tracker, EC sub-detectors, Forward tracking chambers (GEM, CPC);

3rd stage: Forward Spectrometers.

The MPD-AC did not see obvious reasons for the deferments and is asking the MPD team to articulate the reasons for staging of the detector. MPD-AC asks for the priorities in the physics programme, which will be affected by the delays. These physics priorities need to be compared with international activities and achievements, such as the results achieved in the SPS programme at CERN and the energy scan programme at RHIC.

It also asks the MPD team to prepare a detailed table specifying the detectors that are needed for each observable so that one can easily see what physics gets deferred by delaying parts of the detector.

b) Comments to Coverage of Phase Space
At energies of NICA, the mean energy of produced particles is low, the mean pt reflects temperatures of the order of 100-160 MeV. Thus the detector must be very thin and particle identification must be possible with a very small pt cut-off. At STAR at a field of 0.5 Tm, the pt cut-off was 150 MeV/c.

In event-by-event measurements, in order to avoid auto-correlation for correlation/fluctuation analysis, a large coverage of 4π with tracking and particle identification is mandatory, also in view of the large energy variation specific to NICA physics. Collective flow phenomena in all regions of rapidity are playing an important role in signalling pressure in the collisions. For light vector meson studies via e+e- measurements a large solid angle is required.

The present design has a TPC as the main tracker in the SC-solenoid magnet, coupled to a TOF system and an electromagnetic calorimeter. This is a very adequate choice with homogeneous matter distribution in the sensitive volume and thin entrance windows. However, the proposed TPC covers only the pseudo-rapidity region of 
-1.2<η<1.2. Tracking at larger rapidity is proposed using straw tube trackers behind the TPC.

In the present design, there is massive material affecting tracking and particle identification at rapidities beyond -1.2<η<1.2: Material of TPC back plane (the mechanical support structure, electronics, cooling pipes and cables for the TPC), as well as the material of the IT (mechanical end plate structure with cooling pipes, electronics and cables), all affecting tracking and PI at 1.2<η<2. In the rapidity region of 2<η<3, TOF and ITS parts obstructs tracking.

The MPD-AC considers this to be a serious problem, which needs special attention in order to measure in that region. The MPD-AC encourages the MPD team to seek appropriate solutions while keeping tracking and particle ID capabilities over a large pseudo-rapidity range, at least -2<η<2.

The MPD-AC requests to see a detailed table of the material budget as function of radius and pseudo-rapidity η. This will be essential to better understand the tracking, the potential for particle identification and the performance of the detector for the measurement of di-leptons.

c) Event plane measurement

The global event character of relativistic nuclear collisions is defined by centrality and by the reaction plane. While the first one can be measured at mid-rapidity via Et or multiplicity, or absence of energy in a zero degree calorimeter, the latter can only be measured by the spectators in the beam rapidity region. Flow phenomena like directed flow v1 or elliptical flow v2 need the reaction plane definition from the spectators measured at very forward angles close to the beam.

The forward detectors or the forward spectrometer should allow a fine registration in the azimuthal distribution of the emitted particles.

The MPD design offers such a possibility in the Zero Degree Calorimeter-ZDC; however, simulations should be done at low and high energies with models having the spectator deflection included.

Since negative pions are attracted to these spectators, as measured at the BEVALAC, a magnetic dipole field ahead of the ZDC calorimeter would allow to measure additional information on particle production at very low pt but large rapidities.

Therefore the MPD-AC recommends modifying the design of the measurements at forward rapidities.

d) Comments to Particle Identification and suggestions

Particle identification is done in several ways at MPD: via dE/dx in the TPC, via time of flight in TOF, via EM radiation measurement in the ECAL, and via invariant mass reconstruction of the decay products.

The proposed TOF technology is a proven one and should be used covering fully the rapidity region with good tracking.

The ECAL coverage should be extended at least till |η|<2.

The gain settings of the TPC should take into account that nuclear clusters occur like d, t, 3He, and 4He through coalescence.

The need of the Inner Tracker is not obvious and depends on the physics goals. For strange hadrons, TPC+TOF seems to be quite sufficient as has been shown at STAR. However, a simulation is needed to see whether this is also true at MPD or if it affects the efficiency for e.g. lambda reconstruction in a serious way. For light vector mesons, one needs to see if IT is needed or if it creates too much background.

For measuring Ds, on the other hand, IT would be needed; but – of course – much higher luminosity should be available at NICA than the luminosity of L≈1027. This field is even difficult for SPS and FAIR with 10-1000 x higher luminosity due to fixed target geometry.
The MPD-AC would like to see some figures about impact parameter resolution vs. pt, particle type, multiplicities, thickness of beam pipe, both for strange and charm, which could be useful to understand the need of the IT detector for study of decay.

Potential benefits in using dE/dx information from the silicon detector for particle identification should be investigated also.

e) Comments relating to Di-Leptons

For di-lepton studies, the ratio of Signal/Background is quite poor in the present simulations and one needs to look for ways to improve it. Simulations should be done with and without the IT in the set-up.

A setup without IT but with a TPC covering -2<η<2 and backed fully by TOF and ECAL, would be worth a study. Increasing the TPC acceptance could be achieved by lengthening the TPC or by decreasing the inner radius of the TPC. The latter could be beneficial for vertex definition of lambda decay pattern.

The present design –– ignoring for the moment the dead material problems raised before –– foresees tracking capabilities down to η=2 (using the TPC and ECT). Also the TOF allows particle identification to more than η=2, but the calorimeter covers only η=1.2. Would it be possible to extend the ECal coverage to η=2 or even more?

f) Questions to Simulations
More information is needed about the event generator and di-lepton generator used:

– Collective flow phenomena should be included as known today (Is URQMD good enough?);

– Proper description of spectator scattering (spectator-bounce of about 20-30 MeV/c) should be included in design of ZDC;

– Coalescence leading to Composite particles, like deuterons, tritons, 3He and 4He, should be included (at low energies of NICA they are playing still a role in the overall entropy budget);

– Is the background calculated with FLUKA or only with Geant4?

g) Project management and International Collaboration

The MPD team has not yet presented how the MPD project is managed. The 
MPD-AC encourages the present team leaders to prepare a project management structure and to delegate the task of sub-projects of MPD to promising young scientists.

International participation in MPD has been shown only in the work on the inner tracker IT by the CBM-MPD consortium. JINR has of course a large experience in detector technology from its wide scale international collaborations and could probably build most of the components of MPD in house. The MPD-AC, however, considers an opening towards an international collaboration as very favourable for the scientific atmosphere of the NICA programme. In addition international partners could bring in additional resources.

Conclusion and outlook
The work presented for MPD is quite impressive, and the MPD-AC applauds the team working on that design.

MPD is pragmatically based on existing technologies from ALICE, CMS, and RHIC detectors and from R&D in CBM, i.e., on technologies established in JINR. With expected luminosities of few 1027, there should be no problem in the feasibility of realization.

In optimizing the MPD design, a reduction of the number of employed detector technologies and optimization of a few ones seems inevitable and is highly recommended by the MPD-AC.

The present MPD design is a very good one for higher energy physics but needs serious tuning and modifications in the forward regions to be adequate for the low energy particles dominating the collisions and the specificity of relativistic nuclear collisions. Design should be done by optimizing for low NICA energies like 1.5+1.5 AGeV and checked then for performance at higher energies.

If staging is needed, a close to full coverage of 4π is recommended for the first stage in order to be competitive or superior to the existing programmes at SPS and RHIC.

Simulations need to be ahead of technological choices and should be pursued vigorously. Models should be used which contain all observed collective phenomena.

The MPD-AC urges the MPD team to address the issues of staging and phase space coverage as quickly as possible so that the detector concept can be frozen and the project R&D and construction phases can start.

The MPD-AC encourages the MPD team to form a project management and to include young promising scientist in positions of sub-projects leaders. The MPD-AC encourages the present MPD team leaders to look for international partners.
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