The Photon Veto System for the NA62 Rare Kaon Decay Experiment 

The NA62 Collaboration
The NA62 experiment at CERN SPS is aimed to measure the very rare decay K+
+. This poses very stringent requirements on  particle identification capabilities of the apparatus in order to reject  the overwhelming K++ and K++0 backgrounds.  In particular, a 0 detection inefficiency at the level of few units of  10-8 is needed  to complement the kinematical rejection of +0 events. In order to have a full acceptance from 0 to 50 mrad, partly covered by  the NA48 liquid Kripton calorimeter, a set of veto counters should be placed along the vacuum decay tank, to catch large-angle photons with a detection efficiency better than 10-4 in a wide energy range (from few hundreds MeV to 35 GeV). In order to meet the photon efficiency requirement, those calorimetric detectors should also have a good energy resolution (at the level of 10% at 1 GeV to have a precise definition of the energy threshold), good time resolution (better than ~ 1 ns) in order to be used at the trigger level, sensitivity to minimum ionizing particles, in order to allow in-situ  calibration with 

muons of the beam halo. Finally a moderate segmentation in the azimuthal coordinate is desirable. 


Intense R&D programs have been carried out in order to study different technological solutions: "spaghetti" calorimeter, lead/scintillator sandwich calorimeter, and -finally- an original re-use of the existing barrel of the OPAL lead-glass electromagnetic calorimeter. Studies of the performance of all those kind of calorimeters have been performed at the Frascati Beam Test facility and all three solutions were found to meet the requirements 
of the experiment. 


The cost-effective, finally chosen, lead glass solution is based on the peculiar radial arrangement of the lead-glass crystals in rings; since in this configuration the incoming 
photons hit the crystal laterally on the short side, multiple staggered layers of those rings should be arranged to form a single veto detector. Typically, a veto station would be made up by five layers of crystals (32 to 48 per layer depending on the veto station), so that at least three of them are fully crossed by particles incoming at angle < 50 mrad. 


All the detector elements (including photomultipliers and power supplies) are available and our efforts were put in studying the mechanical installation of the blocks and their 
ability to work in vacuum, since an assembly fully contained in the vacuum tank, greatly simplifies the mechanical design of the veto ring station. 

While a detailed project of a first ring with 160 crystals was done, leading to its construction across the end of 2008, a small 20-blocks prototype, with the final geometry and with the final assembly solutions (mechanical supports, cabling, feedthroughs), has been built and installed in the NA48/NA62 decay tube for a run in October 2008 with muon and kaon beams. 
A detailed review of the status of the project will be given, together with preliminary results from the test beams. 
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