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1. lon-acoustic feature of collective Thomson scattering in non-equilibrium two-stream plasmas

We thgoretecally,and numerically investigate the ion-acoustic features of coliective Thomson
scattering (CIS) " in two-stream plasmas. When the elfectron distribution functions of fwo
(stationary and moving) components overlap with each other at the gbase velocities corresponding
to the two resonant peaks of the ion-acoustic feature, the theoretical spectrum shows asypmetr
because the rate of electron Landau damplnﬁ is different for the two peaks. The results o
numerical simulations agree well with the theoretical spectra. We also demonstrate the effect
of a two-stream—type instabiiity in the ion-acoustic feature. The simulated spectrum in the
presence of the instability shows an asymmetrﬁ with the opposite trend to the overlapped case,
which results from the temporal change of the electron distribution function caused by the
:nstab;lit%. Our results show that two-stream plasmas have 3|§n;f|cant,effects on CTS spectra
and that the waves resulting from instabiljties can be observed in the ion-acoustic feature.
High-power laser experiment on developing supercritical shock propagating in homogeneously

m%Fnet;zeﬂ plasma of ambiept gas origin ) ) ‘

A developing supercritical collisjon|ess shock propagating in a homogeneously magnetized
Blasmq of ambient gas origin having higher uniformity than the previous experiments is formed

y usin hlﬁ?—power laser experiment. The ambient plasma is not contaminated by the plasma
roduced in the early time after the laser shot. While the observed developing shock does not
ave stationary downstream structure, |t possesses some characteristics of a magnetized
supercritical shock, which are supgorted bg a one-dimensional full particlie-in-cell simulation
taking the effect of finite time of iaser-farget interaction jnto account. . )
High-power laser experiment forming a supercritical collisioniess shock in a magnetized
uniform plasma at rest ) ] o ,

We present an experimental method to generate quasiperpendicular supercritical magnetized
collisjonless shocks. In our experiment, ambignt nitrogen (N) plasma is at rest and well
magnetized, and it has unjform mass density. The plasma is pushed bY laser-driven ablation
aluminum (Al) plasma. Streaked optical pyrometry and spatially resolved laser collective Thomson
scattering clarify structures of plasma density and temperatures, which are compared with one-
dimensional particle-in-cell simulations. It is indicated that just after the [aser irradiatjon,
the Al plasma is magnetized by a self-generated Biermann battery field, and the plasma slaps
the incident N plasma. The compressed external field in the N plasma reflects N ions, leading
to counterstreaminf magnetized N flows. Namely, we identify Ehe edge of the reflected N ions.

a

Such interacting plasmas form a magnetized collisionless shock.
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