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The Gamma Ray Polarimeter Experiment (GRAPE), a balloon borne Compton polarimeter for studying 50-300 keV gamma rays. The payload has flown twice (in 2011 and 2014) with the primary goal being to measure the
polarization from the Crab Nebula/Pulsar. Understanding the background 1s a fundamental part of the the instrument design. The background arises from the interaction of cosmic ray and atmospheric radiations with the
instrument. Published parameterizations of these various radiation components have been used to simulate the instrument background using the GEANT4 simulation toolkit. The initial simulations resulted in background estimates
that were not consistent with the measured background. These discrepancies have been resolved by including the effects of optical crosstalk that 1s known to exist within each polarimeter module. For each balloon flight, the
payload was comprised of an array of independent polarimeter modules. Each module consists of an array of small scintillator elements on the from end of a multi-anode PMT (MAPMT). Ideally, the light from each scintillator
element 1s collected by one and only one anode of the MAPMT. However, there 1s a known 1ssue with optical crosstalk that arises from light exiting the scintillator elements and spreading across several anodes. This crosstalk can
result 1n the misclassification of recorded events. A model was developed to represent the crosstalk, which was subsequently incorporated into our simulations. The resulting simulations show significantly improved agreement
with the measured background. Simulations with the crosstalk modeling are now being used to model the instrument response.
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The effect of cross-talk 1s significant in our instrument, especially at higher energies. This effect has now been modeled and included 1n our simulations,
Summary resulting 1n a good agreement between simulated and flight data. Our ability to accurately model this background validates our simulations and gives us
confidence 1n our ability to model the instrument response and accurately analyze the flight data.
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