R008-P008 O O : Poster O0:110 20

ogdoubbuooooobudooobbbuoooboobuooda

#0000 [1;00 00 [2;00 O [3]
[1]000000000;[2]000000;[3]00000

Collective Thomson scattering in non-equilibrium plasma: Applications to high power
laser experiment
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In space and astrophysical plasma physics, satellite based in-situ observation and ground and satellite based remote sens
have been the typical methods of empirical studies. While the in-situ observation can directly measure local electromagnetic field
and plasma distribution functions with quite high resolution, it is difficult to capture the global structure of the corresponding
system. In contrast, the remote sensing can capture a global structure of the system, although the resolution for local structur
is often insufficient. On the other hand, numerical simulations reveal that multi-scale phenomena, in which a global and a loca
structure of a system affect each other, often play decisive roles in a variety of high energy phenomena in space. Recentl
high power laser experiments have reproduced various high energy phenomena as seen in space and astrophysical plasmas
a collisionless shock, magnetic reconnection, etc. Since in the experiment we can access both global and local structures of tl
corresponding phenomenon in principle, it is expected to be a new tool of the empirical study of space and astrophysical plasm
physics.

The collective Thomson scattering is often utilized to measure local quantities of a plasma in laboratory experiment. It is the
application of the elastic scattering of low frequency electromagnetic waves by free electrons in a plasma. In the measuremen
one observes scattered waves which are radiated through the interaction between an incident probe laser light and collecti
motions of electrons in a plasma. The characteristics of the scattered waves enable us to infer local electron density, plasn
temperature, and valence of ions. Details of the scattering theory are complex. In particular the theory of the collective Thomsol
scattering in a non-equilibrium plasma has not been established.

In this presentation, an experiment of a collisionless shock is taken as an exapmle. The wave equation of the scattered wav
for a plasma containing arbitrary density fluctuations is humerically solved to discuss how the non-equilibrium plasma seer
in a shock transition region scatters an incident probe laser light. In the past collective Thomson scattering measurement in
laboratory plasma, the so-called ion feature is often paid attention, since the spectral intensity of scattered waves is relativel
high. Here, we suggest that the electron feature, whose spectral intensity is usually very weak, can be observed in a high
non-equilibrium plasma as in the shock transition region.
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