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High power laser experiment on shock reformation
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Collisionless shocks often play essential roles in various high-energy phenomena in space. They are different from the usu
collisional shocks in various ways. In this presentation, we discuss the so-called ""shock reformation,” one of the features unique
to the collisionless shock. It is a periodic collapse and formation of the shock front that occurs even when the upstream plasm
is uniform and time-stationary. Within the shock reformation cycle, the shock foot, ramp, overshoot, and the ion reflection
from the shock front all repeat to appear and disappear. The shock reformation was theoretically predicted in the 1980s b
computer simulations but has not been identified in laboratory experiments. This research aims at the first demonstration ¢
shock reformation using the Gekko XII high power laser at the Institute of Laser Engineering (ILE), Osaka University.

The experimental method is as follows. An aluminum foil target surrounded by nitrogen gas, to which an external magnetic
field is applied, is irradiated by the Gekko Xl laser ( "6084beams, a wavelength of 1053 nm, a Gaussian long pulse (1.3 ns)).
The target plasma sweeps the magnetized gas plasma, which is produced by the intense radiation due to laser-foil interactic
As a result, a shock wave is generated in the magnetized gas plasma. The target is an aluminum foil €8 3nmm1-2
mm. A focal spot size of the laser is 0.3-2.8mm. The gas pressure is 0, 2.5, 5 Torr. We utilize a number of diagnostics sucl
as self-emission measurement, shadow measurement, collective Thomson scattering(CTS) measurement. The external magn
field parallel to the target surface is applied by a Helmholtz coil (50 tuf)s Using a capacitor bank consisting of two 3 mF
x4 capacitors, charging at 1.4 kV and driving a pulse current with a duration of about several hundred microseconds, a uniforn
magnetic field of about 4 T is applied in the region of interest. In the ILE experiment conducted in June 2019, we confirmed
the generation of shock waves for each gas pressure. Furthermore, the experiment with the external magnetic field of 2.8 T w:
succeeded and found that the characteristic of shock propagation is different from the cases without an external magnetic fiel
In the forthcoming ILE experiment scheduled in August, we will conduct experiments with an external magnetic field of 3.5 T
or more to demonstrate the shock wave reformation. Detailed results of the analysis will be presented.
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