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From accelerated particles to cosmic rays --- Understanding particle
acceleration and escape with New-generation X-ray/gamma-ray observatories
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Cosmic rays are one of the elemental components of our Galaxy, but the
origin is still unclear. Shocks of supernova remnants are the prime candidate of efficient
acceleration. The remaining problem is understanding how particles can escape to be cosmic rays. We
used the time scale of rapid-cooling plasma due to the interaction with molecular clouds as a clock
from particle escape due to the interaction and dumping of magnetic field. We found with X-ray
(plasma) and gamma-ray (accelerated protons) observations that higher energy particles escape more
rapidly compared with lower energy particles.
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