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The PixelGEM High-Rate Tracking System of
COMPASS

For the COMPASS experiment at CERN a Gas Electron Multiplier (GEM) detector with a novel readout type
has been developed. It combines a pixel read-out in the central part of the active area, exposed to the beam,
with a projective strip readout in the periphery where the particle rate is lower (”PixelGEM”). This read-out
structure provides precise spatial information for the tracking of charged particles even at high intensities of
muon and hadron beams with a particle rate of more than 210ˆ5/(mmˆ2s). The low material budget of these
detectors is essential in an effort to reduce the amount of multiple scattering and secondary interactions for
data taking with hadron beams, replacing the scintillating fibre detectors previously used for the tracking in
the beam centre and its close surrounding. The detectors will also be used in future muon beam times.
Extensive tests of prototype detectors in both muon and hadron beams yielded spatial resolutions of 90 um
and efficiencies above 99% at low intensities of 1.110ˆ6 mu/s, and stable operation of the detectors at particle
rates as high as 1.210ˆ5 mu/(mmˆ2*s). For the physics data taking with pion and proton beams in 2008/2009
five detectors were set up. The performance of the full PixelGEM tracking system will be presented.
This work is supported by the Maier-Leibnitz-Labor der LMU und TU München and the DFG Cluster of Ex-
cellence “Origin and Structure of the Universe” (Exc153).
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