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Search for the origin of Galactic cosmic rays by observing gamma-ray
de-excitation lines

Katagiri, Hideaki
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We have developed a highly-sensitive gamma-ray camera specializing in
de-excitation line gamma rays with energies in the range of 2-10 MeV, capable of searching for
low-energy cosmic rays. The camera is an electron-tracking Compton camera using scintillation fiber,

designed by the principal investigator. We improved the previously developed small prototype camera
and developed a realistic simulation model based on Geant4 simulator. By using the simulation model
and environmental cosmic-ray muon data, we developed the methods of track reconstruction of charged
particles and energy calibration. We also designed and developed a large prototype camera which
allows us to investigate the multiple scattering events of gamma rays, and evaluated the performance
of a CMOS camera used for the gamma-ray camera. We note that we applied for a patent for the method
of reconstructing the energy and arrival direction of gamma rays, which was found when designing

the large camera.
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Number of events

Number of events

hscat_total_energy
Entries 145281
10%€ | Mean 1.058
E Std Dev 0.6495
X2 /ndt 3181/9
L Prob 00002149
3 Normalization 30430404 20320402
10 Most probable value 1.392 £0.002
Sigma 0.1415 +0.0020
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