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Development of a Wide-Band Gamma-Ray Camera
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More than 300 satellites are being developedworldwide, some of which are used to promote the space sciences.
Waseda University and Tokyo-Tech are developing a 50 kg-class satellite “GRAPHIUM,”scheduled for launch
in FY2026. The satellite aims to expand MeV gamma-ray astronomy that has stagnated for over 30 years.
The primary detector of the satellite is a box-type Compton camera (INSPIRE) that covers a dynamic range
spanning over two orders of magnitude by observing low energy (30–200 keV) in the pinhole mode and high
energy (200 keV–3 MeV) in the Compton mode. The CC-BOX consists of pixelized Ce:GAGG scintillators
coupled with anMPPC array covering a total geometric area of 10 × 10 cm², surrounded by BGO active shields.
The scatterer has a 5-mm square pinhole that enables imaging using low-energy gamma rays according to the
principle of a pinhole camera. The rear absorber has a four-layer depth-of-interaction (DOI) structure with
a total thickness of 20 mm that improves sensitivity to MeV gamma rays. Consequently, the location of the
gamma-ray interaction is identified three-dimensionally by reading of the signals by the MPPC at both ends of
the scintillators. This significantly improves the spatial resolution of the detector . The design of the CC-BOX
is now complete, and we have developed an engineering model (EM) equipped with actual sensors.
In this presentation, first, we describe the detailed configuration of INSPIRE, including its data acquisition
(DAQ) and power supply system. Then, we evaluate the operating system and data processing flow, including
a DAQ board, USB board, and Raspberry Pi. Finally, we present the results of wide-band imaging performed
using the EM and discuss its performance in terms of energy and angular resolution.
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