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Experimental study of collisionless shocks : Verification of jump conditions
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Recently, collisionless shocks have been successfully reproduced in a laboratory by using a high power laser facility. Ir
contrast to in-situ or ground based observations in space, parameters can be actively controlled in a laboratory experimer
Hence, we expect that it can contribute to understand unresolved issues of collisionless shock physics, e.g., the mechanisms
energy dissipation, particle acceleration, etc,, if the laboratory experiment is established as a new tool of an empirical study.

We have started the experimental study of collisionless shocks in collaboration with the Institute of Laser Engineering at
Osaka University. Last year, we reproduced spherical discontinuities expanding in a plasma by irradiating the Gekko XII lasel
to a spherical solid target in a gas. The observed discontinuities are not spherical symmetric because of unexpectedly lare
asymmetry due to directional irradiation of the main laser. It is found that a typical expansion velocity of the discontinuities
reach several hundred km/s, which is supersonic, so that the discontinuities are likely to be shocks. In this study we examine tt
jump conditions across these discontinuities. By using an optical interferometer measurement, the spatial variations of electrc
density and the resultant compression ratios of the discontinuities are estimated. We will also report the result of forthcoming
experiment in this fiscal year to reproduce a more planar shock by using a foil target in a gas.
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