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Relativistic reconnection experiment using large-scale laser systems
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In an ultra-strong magnetic field plasma, the flow velocity becomes almost
the speed of light, and particle acceleration occurs due to relativistic magnetic reconnection.
Basic magnetic reconnection experiments were performed using a 100-T-class anti-parallel strong
magnetic field obtained by irradiating two coil targets with a high-energy laser.

It is suggested that when a high-intensity laser is injected into a plasma with a near-critical
density, plasma instability occurs, several tens of KT of self-generated turbulent magnetic field
islands appear, and relativistic magnetic reconnection acceleration occurs. As a preliminary
experiment to measure the temporal and spatial evolution of the filament structure due to this

instability using an X-ray free-electron laser, we generated and measured a three-dimensional plasma
by irradiating a rod assembly target with a high-intensity laser.
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