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Data analysis of collisionless shock experiment using high power laser
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Collisionless shocks often play important roles in various high energy phenomena in space. We have performed a collisionles
shock experiment using a high power laser at the Institute of laser engineering (ILE) at Osaka University to investigate multiscale
structures of the transition region of a collisionless shock. Our goal is to understand non-equilibrium plasma processes occurrin
in the shock transition region reproduced by the experiment with a number of diagnostics including collective Thomson scattering
measurement.

The experimental method is as follows. An aluminum foil target in the nitrogen gas is irradiated by the Gekko No.12 laser
(7250 J«3beams, 527nm, Gaussian shape with 1.3ns duration). The target plasma expanding with supersonic flow velocity
sweeps the gas plasma which is produced by the strong radiation due to laser-foil interaction. The target is the aluminum foil o
3 mmx*3 mm=*200 um, the gas pressure is varied as 2.5, 5, 10 Torr. We utilize a number of diagnostics such as shadowgraphy
self-emission streaked optical pyrometer (SOP), collective Thomson scattering (CTS), etc. In particular, the CTS measuremel
is effective in measuring the local quantities inside the shock transition region. We confirmed that a shock is successfully forme
for each gas pressure. In the case of the gas pressure of 5 Torr and 10 Torr, a steep shock surface is seen by the SOP and the |
measurements. In the case of 2.5 Torr, the transition from upstream to downstream relatively blunt. In this case, the temperatu
increase of the upstream gas plasma is observed even in the early stage before that a shock is clearly formed. It is found that ti
temperature increase is caused by the interaction between the target aluminum ions and the gas plasma. We will also estim:
the shock parameters for each gas pressure and report the conditions for the upstream temperature increase.

In the forthcoming ILE experiment scheduled in October this year, we will apply an external magnetic field to reproduce a
magnetized collisionless shock. The results will also be reported if possible.
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