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One-dimensional PIC simulation of shock reformation reproduced in high power laser
experiment
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We have performed experimental demonstration of a shock reformation using a high power laser at the Institute of laser en
gineering (ILE) at Osaka University. In shock reformation a shock front is periodically formed and destroyed in a time scale
of the gyro motion of ions reflected at the shock. It was predicted by particle-in-cell simulation in the 80’s, but has not been
verified observationally. In the experiment, the supersonic target plasma generated by ablating a flat target foil with high powe
laser sweeps a surrounding magnetized gas plasma to form a shock in it. In this study we reproduce the interaction between t
magnetized gas plasma and the un-magnetized target plasma using full particle-in-cell simulation, and clarify the measureme
conditions and setting of the experiment for demonstration of reformation.

As initial conditions, one-dimensional space (x direction) is divided into two regions. The right side is filled with the mag-
netized gas plasma, and the left side is filled with the un-magnetized target plasma. While the gas plasma is at rest, the targ
plasma is continuously injected from the left side boundary with a supersonic flow velocity. The magnetic field in the gas plasma
is in the z direction. The density ratio of the target plasma to the gas plasma is 9, the temperature ratio is 4, the ratio of the
electron plasma frequency to the electron cyclotron frequency in the gas plasma is 10, and the ratio of the flow velocity of the
target plasma to Alfven velocity in the gas plasma is 12. Also, ion to electron mass ratio of in both regions is 100. A discontinuity
is formed between the target plasma and the gas plasma (contact discontinuity), and a shock is generated in the gas plasma.
confirmed that a part of the target plasma penetrates into the gas plasma across the contact discontinuity, and some target plas
is reflected at the discontinuity. On the other hand, the gas plasma easily penetrates into the target plasma across the discontinu
and those gas plasma ions are accelerated. Furthermore, we confirmed that shock reformation occurs in the gas plasma. We v
also discuss the measurement conditions suitable for the experiment by examining the time-space scale of the shock reformatic
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