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Study of nonstationary collisionless shock using high-power laser experiment
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One of the characteristics of so-called supercritical shocks in space, where the Alfvén Mach number exceeds approximately
3, is the non-stationary behavior of the shock front. Shock front non-stationarity can trigger active wave excitation and
particle acceleration, and it is believed to potentially contribute to the generation of non-thermal particles that serve as
seed particles for shock Fermi acceleration. Various factors could be the origin of the non-stationarity, but in the case of
quasi-perpendicular shocks, numerical simulations suggest that periodic non-stationarity dependent on the dynamics of
reflected ions appears. Numerical simulations have shown that excitations of various types of waves occur in conjunction
with ion reflection, and related particle acceleration is also observed. In-situ observations in space have captured various
phenomena likely due to periodic fluctuations of the shock front, but it is challenging to continuously track and observe
the shock front itself over extended periods. Therefore, this study aims to generate supercritical shocks in a laboratory and
perform long-duration measurements to directly capture the periodic fluctuations of the shock front. This report presents the
current status of the research.
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