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    A fast, compact TPC with enhanced electron identification capabilities is being developed to address future tracking needs in PHENIX for both relativistic heavy ion and high luminosity polarized proton collisions at RHIC. The detector consists of a TPC inner tracker that employs a short drift region and a fast drift gas to achieve high readout speeds, along with a proximity focused CsI photocathode Cherenkov detector for electron identification. Both the TPC and the Cherenkov imager utilize GEM detectors as readout devices. The overall detector design will be described, along with experience obtained with prototype GEM detectors. Results will be given from measurements made with a TPC drift cell with fast drift gases which could potentially serve as both the drift gas for the TPC and the radiator gas for the Cherenkov, as well as a common operating gas for the GEM detectors. A study of new commercially manufactured GEM foils will also be presented.

