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The Gamma Ray Polarimeter Experiment (GRAPE), a balloon borne polarimeter for 50~300 keV gamma rays, successfully flew 1n 2011 and 2014. GRAPE consists of collimated array of polarimeter modules. The primary goal of
these balloon flights was to measure the gamma ray polarization of the Crab Nebula.A good background estimation 1s crucial for this measurement. GRAPE observed various different sky regions before crab was in the range of the
instrument. It observed the sun, cygnus-X1 and two separate background regions in the sky where we had no known sources above our instrument’s threshold. Additionally the cygnus-X1 and the sun were also not active and were
below our instrument threshold. So these measurements were also treated as background measurements.The background depends on many flight and instrument parameters including altitude, instrument pointing, temperatures, etc.
We wanted to use these parameters and the background measurements to get an estimate for the Crab observation. These parameters are varying throughout the flight so estimating the background for the Crab observation was quite
challenging. We have developed a technique based on the Principle Component Analysis (PCA) to 1dentify the influential parameters. We found that the background depended mostly on the atmospheric depth, pointing zenith
angle and instrument temperatures. Incorporating Anti-coincidence shield data (which served as a surrogate for the background) was also found to improve the analysis. We used these influential parameters to estimate the
background during the Crab observation.We present the technique and resulting background estimate using the PCA approach.
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The background depends on many flight and instrument parameters. These parameters are varying
throughout the flight. Ideally, we would want a background measurement with the same flight
parameters as the Crab observation. To achieve this we had planned to periodically take background
measurements during the Crab observation. However, dude to the constricted time of the Crab
observation due to the unfavorable wind, we were not able to achieve this traditional way. Secondly,
we tried to find matching parameters of Crab observation with the background observations before we
started looking at the Crab. Since there were plethora of variables varying throughout the flight, we

The contfiguration flown i 2014 had 24 Schematic vs Fabricated Module. could not find an agreeable flight parameters of the background observations comparable to the Crab
detector modules (Figure 1). Each module Module Temperature observation. We would want to find the influential parameters that affect the background and use them

consists of 36 plastic and 28 CsI(TI) scintillator to get an estimation for the Crab observation. We addressed this problem using Principle Component
elements mounted on a multi-anode photo- Analysis (PCA).

multiplier tube (MAPMT). The grid of detector
clements 1s designed to measure scattered
photons. The distribution of the scattered
photons provides a polarization measurement of
the 1ncident flux. PC events, The most
dominant scatter event type, are defined as
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Sweep we have shown this approach for an energy range of 80-200kev. Our next step would be to use this for
smaller energy ranges defined by our energy bins from energy loss spectrum and be used in

Fiaure 4: Flight profile of GRAPE 2014 showing the most dominant PC events. conjunction with the response of the instrument to get an energy spectra.
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