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Abstract

Polarization measurements in the soft gamma-ray band are expected to provide a powerful probe
into high-energy emission mechanisms as well as the distribution of magnetic fields, radiation fields and
interstellar matter. However, the polarization has never been measured at soft gamma-ray energies
because of the difficulty of the observation system. We are developing a soft gamma-ray polarimetry
experiment with a balloon, PoGOLite (Polarized Gamma-ray Observer - Light Version) being devel-
oped by groups in USA, Sweden, France and Japan. PoGOLite utilizes the anisotropy of Compton
scattering for polarized X-ray photon. The main detector of the polarimeter is the Phoswitch De-
tector Cell (PDC) using three kinds of scintillators. A signal from the scintillators is read out by a
photomultiplier tube (PMT). PoGOLite aims for the first observation in 2010.

We have conducted a polarized photon beam test with a PoGOLite prototype which consists of 19
flight-model PDCs and data acquisition system at KEK on Feb. 2008. In this thesis, We analyzed the
data of the beam test and estimated the modulation factor and detection efficiency. In addition, we
simulated the beam test using the Geant4 toolkit and compared the simulation results to experimental
ones quantitatively. As a result, the experimental result was consistent with the simulation within a
1o confidence level. Furthermore, We take the non-linearity of the light yield of the fast scintillators
into consideration and re-simulated the test. Thus, we can obtain the more consistent result than that
described early and found that it is important to consider the non-linearity.

We have conducted PoGOLite flight-model PMT assemblies (PMT-ASSYs) acceptance test. In this
acceptance test, we tested about 100 PMT-ASSYs in terms of the bias voltage dependence with gains,
the cramping in the case of large input signals and behavior in low tempretures. As a result, we found
9 problematic PMT-ASSYs for about 100 and the rest of the PMTSs satisfys our requirements.
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