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Laboratory astrophysics experiments using large-scale high-intensity laser
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As generation mechanisms of high-energy charged particles or cosmic rays
coming from space, acceleration by collisionless shocks, magnetic reconnection, and wakefield
acceleration are strong candidates. We studied collisionless shock generation in external magnetic
fields and self-generated magnetic fields by lasers, plasma-driven magnetic reconnection, and
incoherent wakefield acceleration using high-power and high-intensity lasers. In the experiments,
the element physics of time-evolution of collisionless shock generation and dynamics of plasmas in
magnetic reconnection, etc., were clarified. In the future, it is expected that the physics of
particle acceleration and the origin of cosmic rays will be approached in laser experiments.
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