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1D PIC simulation of collisionless shock formation in high-power laser experi-
ment
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It is known that a collisionless shock plays a role of energy converter in space. While it produces cosmic rays and large
amplitude waves, detailed mechanism of the energy conversion has been unresolved so far. We have used Gekko XII
high-power laser in the Institute of Laser Engineering at Osaka University to investigate microstructure of a collisionless
shock. In the experiment a solid target surrounded by magnetized uniform gas is irradiated by the Gekko laser. The target
plasma sweeps the ambient gas plasma so that a shock is formed in the gas plasma. However, the process of shock formation
has not been well understood. Therefore, this study aims to resolve the mechanism of collisionless shock formation in the
experiment by utilizing one-dimensional full particle-in-cell simulation.

The experimental circumstance is mimicked as follows. Initially, a homogeneous gas plasma at rest is distributed in space
(-0.3 L <x <0.7 L). Then, a dense target plasma having bulk velocity VO is injected at x=0 for a finite time (=tau). This target
plasma plays a role of a piston to initiate a shock in the gas plasma. The gas plasma is magnetized along BO which is applied
in z-direction. The number of spatial grid is 90,000. The number of super-particles per cell is 128 for each species. The
ion-to-electron mass ratio is 100 for the gas ions and 200 for the target ions. The ratio of electron density of the gas plasma
to the target plasma is 1/7. The electron plasma to cyclotron frequency ratio in the gas plasma is 20. We performed a number
of runs with different ambient magnetic field strength as well as the injection time of the target plasma. The dependence on
the above parameters in the mechanism of shock formation will be reported.
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