PAC report on CBM

CBM is a core experiment at FAIR. The physics case as already been discussed in the CDR and reiterated in the present Technical Status Report is excellent.  CBM addresses fundamental issues of high density QCD: in-medium modification of hadronic properties, chiral symmetry restoration through the measurement of low-mass dileptons, deconfinement through the measurement of J/psi production  and the search for a possible critical point in the phase diagram of strongly interacting matter (temperature vs chemical potential) via the measurements of event-by-event fluctuations of for example strange particle yields. CBM fills the gap left unexplored between SPS and AGS energies. Measurements of the p-p and p-A reactions provide important reference data as well as interesting physics in their own right. 
The Committee recognizes the progress achieved since the presentation of the LoI in June 2004. The Collaboration has obtained encouraging results in the studies of the rate capabilities of RPC with the use of suitable electrode materials, semiconducting glasses and doped polymers. The development of a global simulation framework, CBMroot, is a major milestone for the study of the detector performance. Another major milestone is the development of the concept of a free streaming architecture of the DAQ and event processing systems. 
The Committee feels, however, that the two major measurements, low mass dileptons and open and hidden charm, are imposing not necessarily compatible requirements on the experiment and possibly cannot be done with a common single setup. For example, the 7 layers of Si complicate the pattern recognition of low-mass pairs, and the present setup appears to lack sufficient rejection of conversion and Dalitz decay. For this reason the Committee recommends that the collaboration optimize the charm and the dilepton experiments separately by rearranging dedicated and common detector elements. The feasibility of each of the combinations should be supported by detailed and realistic detector simulations. In a staged approach an upgraded HADES detector could measure low-mass pairs in stage 2 whereas CBM will be commissioned for measurements at full energy in stage 3. 
At this time it is too early to comment on the detailed cost of the experiment but the Committee believes that the physics goals of the CBM experiment can be reached with a detector having a price tag of about 50 M Euros. We, however, urge the collaboration to critically scrutinize all individual components of the detector concerning the technology choices as well as the required coverage to optimize the costs. 
The committee remains concerned about adequate human resources available to the collaboration. The collaboration stated goal is to submit a full TDR by the end of 2006. While this is a challenge, the collaboration must work with the FAIR management to present a viable project definition in a time scale compatible with the overall FAIR decision schedule.
