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Calculation of response matrices for GRID CubeSat
gamma-ray detectors
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Abstract

The Gamma-Ray Integrated Detectors (GRID) mission aims to monitor high energy transients in space with
multiple CubeSats carrying compact gamma-ray detectors as payloads. Reconstructing the energy spectra
of detected bursts from the measured detector output energies requires detailed knowledge of the detector
response characteristics, which are represented by response matrices. We calculate the response matrices for
each GRID detector that has been launched and verify their accuracy using in-orbit data. In this work, Monte
Carlo simulations with Geant4 are employed to calculate the energy deposition of gamma-ray photons in the
detectors under various conditions. The response matrices are then generated by adjusting the simulation
results based on the energy resolution obtained from on-ground calibrations. In addition, we establish a
database of response matrices designed for interpolation, enabling efficient generation of matrices for any
incident direction. The generated response matrices are verified through spectra fittings of gamma-ray bursts
(GRBs) observed by GRID detectors in orbit. Building on the calculation method described above, we provide
a response matrix generation tool alongside the release of GRID scientific data, enabling convenient scientific
analysis for the GRID mission.
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