	R E C O M M E N D A T I O N S
	37th 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 111th session of JINR Scientific Council (February 2012) and on the decisions 
of the JINR Committee of Plenipotentiaries (March 2012).

The PAC is pleased to mention the recognition by the Scientific Council 
of the development of the VBLHEP accelerator complex and the substantial progress 
in the implementation of the Nuclotron-NICA and NICA/MPD projects, based 
on international scientific and technological expertise. The PAC notes the results 
of the meeting, held on 17 January 2012, of the Working Group of the Russian Ministry 
of Education and Science, chaired by Deputy Minister S. Mazurenko, which has confirmed that the NICA project has successfully passed the international expertise and therefore 
has good prospects for obtaining additional financial support from the Russian Federation.

The PAC is pleased to note that the Scientific Council endorsed 
the recommendations of the PAC, in particular: for the participation of JINR physicists 
in the ATLAS, ALICE, and CMS experiments; for the upgrade of the VBLHEP accelerator complex; for the implementation of the MPD project; for the collaboration between the MPD team and Detector Advisory Committee; for the preparation of the White Paper dedicated to the research programme of the NICA project, highlighting the emergence of new proposals for both the collider (MPD) and fixed-target (BM@N) experiments; 
and for the possibility of studying nucleon spin structure at NICA.

The PAC is pleased to note the decision of the Committee of Plenipotentiaries 
to increase the JINR budget by 27.5% in 2012.
II. Recommendations on the Nuclotron-NICA project
The PAC notes with interest the progress report on activities under 
the Nuclotron-NICA project presented by G. Trubnikov. It appreciates the significant progress achieved in upgrade of the VBLHEP accelerator complex, and congratulates 
the Laboratory staff on the successful Run 45 (February-March 2012) of the Nuclotron when deuteron beam energy was increased up to 4.5 GeV/u for the first time.
The PAC has received information about the meeting of the NICA Machine Advisory Committee (MAC) held at JINR on 21–22 June 2012, and is awaiting the official recommendations of the MAC. The PAC recognizes the significant progress 
in the development of the NICA project, and supports the proposed strategy for the review and the construction of the NICA complex with full involvement of the JINR Members States. The preparatory construction work is to be started this year in order to keep 
the approved project schedule. The PAC considers that significant allocation of manpower for the NICA complex activities is necessary, and recommends that the VBLHEP Directorate concentrate maximum resources on this flagship project.

The PAC welcomes the report by the coordinator of the experimental programme with Nuclotron beams, E. Strokovsky, on the results of Run 45. It appreciates the quality 
of the Nuclotron beams and accelerator time for the physics experiments which were provided in accordance with the users’ requests. The PAC supports the proposed schemes for development of the run plan, setting of priorities, and effective sharing in using 
the beam time.
III. Recommendations on the NICA White Paper
The PAC takes note of the report 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. The latest, 
7th edition with eight new contributions, which were received from internationally recognized experts in frontier high-energy physics, make this document a milestone towards the development of the scientific programme of the NICA facility. 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. It appreciates, in particular, 
the holding of the NICA–FAIR Bilateral Workshop “Matter at Highest Baryon Densities 
in the Laboratory and in Space” (Frankfurt Institute for Advanced Studies, 2–4 April 2012). The PAC recommends continuation of this important work.
IV. Recommendations on the MPD project
The PAC notes and approves the presentation by I. Tserruya on behalf of the MPD Detector Advisory Committee (DAC). The DAC had three rounds of interaction with 
the MPD team over the past year. A number of issues, including staging of the detector, material budget within the detector acceptance, extending the Ecal to cover the forward direction, particle tracking in the forward direction, performance of the dilepton measurement, were discussed in depth. The PAC acknowledges the very fruitful dialog with the MPD team and looks forward to the continuation of this interaction for the benefit of the MPD programme.

The Memory Note from the visit of the MPD DAC members on 30 April 2012 
is presented in the Addendum.

The PAC takes note of the report on the implementation of its recommendations 
for the MPD project presented by O. Rogachevsky. It approves the proposed changes 
for the Multi-Purpose Detector, which met the DAC’s recommendations, including the Ecal addition in forward direction which requires an increase of the magnet length by 1.1 m. 
The PAC looks forward to regular presentations of the MPD progress reports at its future meetings.
V. Recommendations for the new project
The PAC takes note of the consolidated proposal “Study of hadron production 
in hadron-nucleus and nucleus-nucleus collisions at the CERN SPS” (NA61/SHINE), presented by D. Krivenkov and B. Popov reporting on its main scientific goals: heavy-ion physics and neutrino physics related measurements, as introduced by the project leader, A. Malakhov. It welcomes the proposed programme and recommends approval 
of this project until the end of 2014 under theme 02-1-1087-2009/2014.
VI. Recommendations on first-priority projects and activities previously approved 
for completion in 2012 and proposed for continuation
The PAC appreciates the substantial hardware contributions of JINR groups 
in external experiments and encourages them to focus their efforts on physics analysis 
that would result in higher visibility and recognition of the JINR participation in these experiments.

The PAC appreciates the report on the participation of the JINR group in the HADES project presented by A. Kurilkin. It notes the importance of the obtained results 
and recommends continuation of this project until the end of 2015.

The PAC takes note of the report on the NA62 project presented 
by Yu. Potrebenikov. It notes the scientific significance of the research programme 
and contribution of the JINR group to the experimental facility construction. The PAC recommends continuation of the project until the end of 2015.
The PAC takes note of the report on the research programme of the HyperNIS project presented by J. Lukstinš. It notes that the Nuclotron provides all necessary conditions for the project realization according to the request of beam time allocation. 
The PAC endorses the present beam request and recommends continuation of the project until the end of 2015.
The PAC takes note of the report on the ALPOM-2 project presented 
by N. Piskunov. It appreciates the significance of the measurements being carried 
out within the project and recommends its continuation until the end of 2015.

The PAC takes note of the report on the DSS project presented by P. Kurilkin. 
It recognizes the importance of the spin physics studies being performed at the Nuclotron and recommends continuation of the DSS project until the end of 2015.

The PAC takes note of the report on the SANC project presented by A. Sapronov. 
It especially appreciates the impact of this project on the results recently published 
by the ATLAS collaboration on single W and Z boson production at the LHC. The PAC notes with satisfaction the fruitful international collaboration developed within the SANC project and recommends its continuation until the end of 2015.

The PAC takes note of the report on the participation of the JINR group in the STAR experiment presented by Yu. Panebratsev. It appreciates the JINR contribution 
to the important results obtained in this experiment and recommends continuation 
of the project until the end of 2015.

The PAC takes note of the report on the project “Development of prototype units 
for a Complex of Carbon Radiotherapy using nuclear beams of the Nuclotron” presented 
by A. Vishnevsky. It recognizes the high importance of this research and recommends supporting this activity within theme 02-1-1107-2011/2013.
VII. Recommendations on first-priority themes previously approved for completion in 2012 and proposed for continuation
The PAC takes note of the written reports on the themes: “R&D of Straw Detectors” from V. Peshekhonov, “Studies of Polarization Phenomena and Spin Effects at the JINR Nuclotron-M Facility” from A. Kovalenko, including a proposal of the research programme at the Nuclotron with polarized beams, “Study of Processes with Symmetry Violation” 
from A. Kurilin, and recommends continuation of these themes until the end of 2015.
VIII. Recommendations on JINR contributions to LHC experiments
The PAC notes the important results obtained by the ALICE, ATLAS, and CMS experiments as presented by A. Vodopyanov, A. Cheplakov, and A. Zarubin, respectively. The PAC strongly encourages growing participation of the JINR researchers in the analysis of experimental data from the LHC. It also welcomes the intention of the JINR groups 
to participate in the detector upgrades under the general guidance of the JINR Directorate and in accordance with the general plans of the collaborations.
The PAC recommends approval of the new project “R&D for the ALICE Photon Spectrometer” for 2012–2013 under theme 02-1-1088-2009/2013.

The PAC looks forward to the presentation of detailed projects for the upgrades 
of the ATLAS and CMS detectors to be reviewed at the next meeting.
IX. Scientific reports
The PAC notes with interest the report “Precision Tests of the Standard Model 
and Search for SUSY at the LHC” presented by A. Arbuzov and “Measurements of Reactor Antineutrino Oscillations in the Daya Bay Experiment” presented by A. Olshevskiy, 
and thanks the speakers. The PAC congratulates the JINR group and the Day Bay collaboration for the important discovery of a non-zero θ13 angle of the PMNS neutrino mixing matrix.
X. Poster presentations by young scientists
The PAC notes with interest the poster presentations in particle physics by young scientists from BLTP, DLNP, and VBLHEP. It selected the poster “The BES-III experiment” presented by I. Denysenko to be reported at the session of the Scientific Council 
in September 2012.
XI. Next meeting of the PAC
The next meeting of the PAC for Particle Physics will be held 
on 28–29 January 2013.

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 2013
· Status reports on the Nuclotron-NICA and MPD projects
· Report from the Coordinator of the experimental programme with Nuclotron beams
· Report on progress towards the NICA White Paper
· Report on the BM@N project
· Reports on the scientific results obtained by the JINR groups in the LHC experiments and detailed plans for their upgrades.
E. Tomasi-Gustafsson

Chairperson of the PAC
Addendum
Memory Note on the Meeting with the MPD team at Dubna on 30 April 2012

by H. Gutbrod and I. Tserruya, members of the DAC for the MPD Detector
On 30 April 2012, the authors of this memory note had an intensive day 
of presentations, visits and discussions with numerous scientists of the MPD team. Part 
of the day could also be followed externally via EVO transmission. The Agenda 
of the meeting is attached below as Appendix to this note.

We appreciate the work done since the last PAC meeting in January 2012 
and especially the efforts and work the MPD team has devoted to address the issues raised in our first report submitted to JINR on 1 February 2012. We congratulate the MPD team for the considerable progress achieved in the MPD design.
In the visits to the various laboratories we could see the high professionalism 
and know-how of the JINR personnel involved in detector design and prototyping. 
We are impressed by the high quality of the facilities that the MPD team has already 
in place for the detector construction. Also the wooden full size mock-up model 
is –– together with a full CAD design –– an excellent way of testing assembly and other construction features before final drawings are made.
The presence of many young scientists in the detector laboratories 
is an encouraging sign for the future of the project.

The team presented a slightly modified geometry of MPD: the solenoid magnet 
is now made longer by 1.10 m to accommodate an ECal in the forward direction positioned insight the magnet (see Figure 1). The longer magnet is also expected to improve the field quality for the TPC. The design of the magnet has been made for the shorter version 
by an outside firm. The now foreseen lengthened magnet requires more funding 
for the modification of the design. Since not all detectors inside the MPD solenoid have been fully designed in detail, we recommend that the MPD team should have a final look also at the radius of the magnet before ordering any modification to the magnet.
We strongly welcome the addition of an ECal in the forward direction and strongly recommend adopting the new solenoid design in spite of the additional cost that 
this change may incur.
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Fig. 1: New layout of MPD with longer Solenoid and Forward ECAL inside

The length of the TPC has not been increased as requested by the MPD DAC. Fear is that a longer TPC will be affected by space charge effects from ions leaking 
from the amplification gap into the TPC drift volume due to the ca. 10 kHz rate of the TPC. 
We recommend changing the proposed readout detectors of the TPC 
and to use Micromegas or GEM detectors instead, both avoiding the problem of gated wire chambers (see also discussion below).
In the discussions on the coverage of MPD it became clear that the simulations 
did not include the length of the interaction diamond. I. Meshkov sent latest calculations attached below in Figure 2. Due to its large length a more realistic calculation could show 
a fairly reasonable acceptance for di-leptons even at larger pseudo-rapidity values, 
as requested in our report from 1 February 2012.
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Fig. 2: Number of collisions as function of position in cm along the interaction diamond (I. Meshkov)

All acceptance and efficiency calculations performed so far, also the comparison with the AGS, SPS and RHIC data, have been done at the principle level using ideal detector response. Those calculations should be re-done as soon as possible with more realistic assumptions.
The MPD team is still intending to do tracking behind the TPC end plates. 
We do not believe that the present design allows tracking with particle identification, especially of electrons, in this region. We are convinced that tracking in the forward direction is only possible with a TPC back plane (including detectors, electronics, cooling and mechanical support) totalling a substantially smaller radiation length compared 
to the ~ 40% of the present design. In the discussions on 30 April, we therefore encouraged the MPD team to develop a new extremely thin TPC readout system based on Micromegas or GEM detectors, and to develop as well a new chip on board readout electronics, probably on Kapton foil. Such a system would allow higher rates of the TPC without much leaking of ions into the drift volume, would allow making the inner radius of the TPC smaller and the length of the TPC longer.
We would like to point out that such a development of an ultra light detector+readout system would bring JINR to the forefront of this field and create a new culture 
in the laboratory missing up to now.
We are convinced that the di-electron program is an essential part of the MPD physics programme. The electron identification based on dE/dx, TOF and ECal is very appealing. However, the present performance for a di-electron measurement, even 
at the ideal detector level, is not good enough. The team needs to understand the origin 
of the large combinatorial background problem and see whether they can find a solution 
to it (e.g. by including a veto area or applying pseudo-rapidity or opening angle cuts, etc …) or they need to find an alternative concept for this measurement.
In summary:
– We fully agree with, and congratulate the MPD team for, the proposal to enlarge 
the solenoid and to add an ECal in the forward direction inside of the solenoid;

– We recommend developing a thin TPC back plane with a readout system based on GEM or Micromegas detectors;

– All simulations so far have been done in the ideal case and the MPD team should move now into more realistic simulations with real detector response;

– We consider the di-lepton programme an essential part of the MPD physics program 
and it is imperative to demonstrate that the adopted concept can lead to high quality results.

Looking at our first report we would like to see the following points addressed:
– New more realistic simulations, especially for low energies, pt versus y for identified particles and di-leptons, as well as photons;
– Delegation of responsibilities for sub-projects to young scientists;

– Continuous efforts in finding international partners with financial and technical contributions.
Appendix
Agenda of the Meeting of the MPD Detector Advisory Committee 
Dubna, 30 April 2012
	1.
	Status of the NICA/MPD project
	V. Kekelidze

	
	
	

	2.
	Visit to the experimental hall for the fixed target experiments
	V. Ladygin
N. Topilin

	
	
	

	3.
	Visit to the detector labs: TPC and MPD
	Yu. Zanevsky

V. Golovatyuk

	
	
	

	4.
	Physics for the first runs at MPD
	O. Rogachevsky

	
	
	

	5.
	Detector performance
	A. Zinchenko

	
	
	

	6.
	Competitive physics at MPD
	J. Musulmanbekov

	
	
	

	7.
	Reaction plane determination
	A. Litvinenko

	
	
	

	8.
	Design of solenoid for MPD
	A. Vodopianov

	
	
	

	9.
	General discussion
	V. Kekelidze

	
	
	

	10.
	Summary of the meeting
	V. Kekelidze
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