
PANDA - Recommendations of QCD PAC

The PANDA collaboration presently consists of 340 physicists from 46 institutions in 14 countries. The PANDA physics programme addresses very important questions for QCD in the transition from the non-perturbative to perturbative regimes.

The experiment offers a unique opportunity to study a large range of initial spin-parity states in a gluon-rich environment. It can be realistically expected that PANDA will deliver important new results on the charmonium spectrum, QCD exotics, hypernuclear physics, charm production and other processes in nuclei. There are also exciting possibilities of studying exclusive two-body processes (such as gamma-gamma, pi-pi), electromagnetic form factors in the time-like region and  single spin asymmetries, if polarized antiprotons become available.  The physics issues addressed will go beyond the CEBAF programme and a possible Charm Factory, which will study e+ e- collisions in the 3-5 GeV c.m. region. The committee agrees that the requested antiproton beam time of 6 months per year would be adequate. 

The PAC welcomes the TDR, which is a comprehensive and clear report that addresses all relevant questions. Since the LoI, very good progress towards the final detector design has been made. For example, the light yield of PWO crystals at -25 deg has shown to be sufficiently high for achieving an excellent resolution in the electromagnetic calorimeter. 

The PAC believes the experiment to be feasible with present technology and the human resources in the collaboration appear to be adequate. The  analysis of 10 benchmark channels based on the TDR detector specifications shows that the goals of the experiment are in reach of the detector. 

The PAC encourages focussing on adequate and cost effective solutions, and to choose between alternatives as soon as possible. For example, the PWO option now seems to be favored over the BGO option for the calorimeter. R+D should be pursued vigorously to clarify the remaining questions: the pellet target performance to reach the envisaged luminosity of 2·1032 cm-2 s-1, thinner pixel detectors to minimize conversions and allow trigger-less operations, DIRC readout with APDs instead of PMTs to save costs, the design of the magnet of the forward spectrometer, and the relative merits of a high-rate TPC over the Straw Tube Tracker. 

The cost of the PANDA detector (49.5 M€, including 4.5 M€ contingency) has considerably increased over the estimate in the CDR. The cost now seems to be adequate. The contingency is needed for technical risks. The scarcity of suppliers for PWO crystals implies an additional risk. Since final state separation, 4π coverage, high rate capability and energy resolution are crucial for most of the physics programme, there is little room for staging of the detector. Overall, the PAC considers the risk associated with the PANDA detector as low for a project at this stage.


