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Cosmic rays (CRs) are high-energy charged particles that originate from outer space. Observations of CRs show
that their energy spectrum follows a power-law distribution spanning from 10°to 10?° eV, and even more than 100
years after their discovery, their origins remain a subject of ongoing debate. Among CRs, those with particularly
high energies are believed to be accelerated outside our Galaxy and are thought to originate from high-energy
astrophysical objects such as gamma-ray bursts and jetted active galactic nuclei. On the other hand, various models
have been proposed for the specific mechanisms of particle acceleration in these objects, including particle
acceleration at relativistic shock waves and acceleration models involving plasma turbulence.

In this program, I conducted a research stay under Professor Martin Lemoine of Université Paris-Cité in France,
who actively studies turbulence acceleration as a CR acceleration model. Under Professor Lemoine’s supervision, I
performed simulation-based research on a hybrid particle acceleration model that combines particle acceleration at
relativistic shock waves, which I have studied previously, with particle acceleration in turbulence. In addition,
through group discussions and seminar presentations, I engaged in discussions with other researchers and confirmed
our intention to further collaborative research in the future, successfully completing this program.
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