Referee's report
on the JINR participation in the
Project COMET:
Search for coherent neutrino-less μ-e conversion at J-PARC
    The main aim of the COMET ( COherent Muon to Electron Transitions) experiment is to search for the processes of  muon to electron conversion, where a muon captured by an atomic nucleus converts to an electron without the emission of any neutrino.  The experiment is planned to be realized  at the Japanese Proton Accelerator Research Centre (J-PARC), in Tokai, Japan and will first take data in 2018, during Phase-I. Phase-II is expected to start at the beginning of the next decade and aims to improve the sensitivity to the μ-e conversion process by four orders of magnitude compared to the present limit. 
      From the physics perspectives the study of the process of neutrinoless conversion of muons to electrons μ− → e− in the presence of a nucleus,  where the nucleus is left unchanged, is extremely interesting. The process is one of so-called Charged Lepton Flavor Violation (CLFV) processes in which the lepton number is explicitly violated. Due to GIM suppression in the lepton sector the effect predicted by the Standard Model is very small (of the order of 10^{-54}) taking into account the neutrino oscillation data. However, the production rate could be enhanced significantly in a number of the Standard Model extensions such as SUSY models, models with extra space-time dimensions, grand unified models etc. 
     The neutrinoless μ-e conversion process has a very remarkable feature, namely, the energy of the produced electron, being emitted by muon stopped in media, is very close to the muon mass, since the muon mass is obviously much larger than both the binding energy of the muon atom and the nuclear recoil energy.  This  property of the coherent electron production allows to extract the possible signal from various sources of backgrounds with a rather high accuracy corresponding to a single event sensitivity Br(μ N →e  N) ~ 3*10^{-17}.
  The main contributions of the JINR group to the COMET experiment include  developments of the electromagnetic calorimeter and the straw tracker, as well as various works on simulation. 
      Studies carried out by scientists from DLNP JINR have shown the advantages of the LYSO type of scintillating crystals, and this variant has been finally selected by the collaboration.  Based on the results of the studies, the  JINR team takes the full responsibility for testing of the LYSO crystals to be used in both phases of the COMET, Phase-I and Phase-II. The physicists from JINR are planned to take part in the assembling, calibration and tests of the calorimeter. Also the DLNP JINR group takes the full responsibility for manufacturing all straw tubes for Phase-I and R&D work for Phase-II using, in particular, the technology developed previously in the VBLHEP JINR. A large number of various simulations have been performed already, and in future it is planning to enlarge the works on simulation and analysis in order to be prepared for physics analysis of the COMET data from J-PARC.
    The financial resources of JINR participation in the COMET experiment are requested, in particular, for a new straw tube production facility, R&D on thin straw tubes, purchasing of necessary equipment and different materials including a part of crystals. The financial support is planned in the framework of JINR theme 03-2-1101-2010/2016, as well as from the Grant of Plenipotentiary of Georgia and from the Program of the JINR-Belarus Cooperation.
In my opinion the COMET experiment is very intersting from physics prospects and the continuation of the JINR team participation in it is very desirable. The JINR team has a lot of the necessary experience and has made already a remarkable contribution.  The financial request is duly justified.
Therefore, I recommend the approval of the proposed project for continuation. 
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