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For three weeks in October 2013, our group recorded about 3 million events with 5 gas electron multiplier (GEM) detectors placed in a beamline at Fermi National Accelerator Laboratory (FNAL). The momentum of the hadron beam ranged from 20-120 GeV/c was delivered in four-second pulses at 2,500 Hz. Our GEM detectors included a meter-long CMS GEM prototype of those slated to be installed at CERN during Long Shutdown 2 of the Large Hadron Collider. One of our primary goals was to thoroughly characterize its performance before mass production begins. Our other focus was on the testing of novel zigzag readout boards that significantly reduce the amount of electronics necessary to read out GEM detectors while maintaining spatial resolution similar to that of traditional Cartesian readout. Achieving these goals required a significant overhaul to our existing DAQ software framework in order to accommodate complex readout geometries and channel circuitry. Results from the beam test will be presented alongside an explanation of the architecture and mapping used to route our data, align our detectors, and perform tracking analysis through all detectors.
