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This study aimed to reveal cosmic-ray acceleration and propagation processes

in the local interstellar medium using X-ray and gamma-ray data. Due to an incident of the Hitomi
satellite, we could not perform analyses using X-ray and soft gamma-ray data, but we succeeded to
accurately measure the mass of the atomic hydrogen for a local molecular cloud complex, Chamaeleon
region, through comparing GeV gamma rays obtained by Fermi with a gas column density model based on
dust optical depth estimated from the Planck dust emission model. The obtained hydrogen column
density is 1.3-1.5 times larger than that measured by previous estimates. Based on this column
density model, we derived a cosmic-ray spectrum in the Chamaeleon region, which suggests a uniform
cosmic-ray density in the vicinity of the solar system.
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