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Development of laser-driven quasi-one-dimensional shock wave formation and new
high-energy particle acceleration method via boundary layer

Matsui, Ryutaro
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A particle-in-cell (PIC) simulation was performed _concerning an interaction
between an ultrashort pulse (femtosecond) high-intensity laser in the region of 10!-22 W/cm and
solid hydrogen target. As a result, by adjusting the pulse width and laser intensity, the shock wave

generated near the surface of the solid hydrogen is amplified to nearly 20 times the initial
density in the process of propagating inside the solid hydrogen. This shock structure splits into
two components like a rocket due to an electric field reaching 200 TV/m. The component pushed
forward accelerates the upstream proton up to the sub-GeV regime.
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