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Abstract

PoGOLite is a balloon-borne experiment which will study polarised soft
gamma-ray emission from astrophysical targets in the 25 keV – 80 keV energy
range by applying well-type phoswich detector technology. Polarised gamma-
rays are expected from a wide variety of sources including rotation-powered
pulsars, accreting black holes and neutron stars, and jet-dominated active
galaxies. Polarisation measurements provide a powerful probe of the gamma-
ray emission mechanism and the distribution of magnetic and radiation
fields around the source. The polarisation is determined using Compton
scattering and photoelectric absorption in an array of 217 plastic scintillators.
The sensitive detector is surrounded by a segmented Bismuth Germanium
Oxide (BGO) anticoincidence shield. The function of this shield is to reduce
backgrounds from charged cosmic rays, primary and atmospheric gamma-
rays, and atmospheric and instrumental neutrons. The anticoincidence
shield consists of 427 BGO crystals with three different geometries. The
characteristics of the BGO crystals of the bottom anticoincidence shield have
been studied with particular focus on the light yield.

The PoGOLite polarimeter has a field of view of 2.4° x 2.4° and must be kept
aligned to objects of interest on the sky. A star tracker forms part of the attitude
control system. The star tracker system comprises a CCD camera, lens, and a
baffle system. Preliminary studies have been made concerning optimization of
the focus, flat field correction, map of hot pixel and CCD response. An estimate
of the star magnitude limit is also derived and found to be compatible with
the environment around the Crab, which is the first observational target.
These studies pave the way toward an autonomous star tracking device which
together with the other attitude control devices will reconstruct the pointing
solution.
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