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Laboratory in-situ experiments for plasma wave-particle interaction in space plasma
chamber: Simulation environment
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[1] STEL, Nagoya Univ.; [2] RISH, Kyoto Univ.

We have started preparations of a laboratory experiment to simulate and detect plasma wave-particle interaction process |
using a large space plasma chamber in ISAS/JAXA. Plasma wave can be excited by irradiation of an electron beam into plasn
and an energy flux between waves and particles is calculated from the measurement of the wave/particle instruments. While
back diffusion plasma source is available to produce back-ground plasma, it is necessary to develop the electron beam source w
energy of 10 to 100 eV. We are developing two types of electron beam source. One is a direct heated type where thermal electro
are emitted from a heated filament. It is easy to develop and use because of its simple design. However voltage drop along tt
filament makes the beam energy non-uniform and electron beam flux is inhomogeneous due to the fineness of the filament. Tl
other is isolated heater type where the heater and the electron emission surface do not contact each other. Therefore, it h
important advantages that the emission surface is equipotential, which leads to uniformity of the electron beam energy, and tf
emission surface area is large compared to the direct heated type, which provides homogeneity of the electron beam flux. But
also has some disadvantages such as the complication for the development and handling.

In this presentation, we also report the magnetic field environment controlled by Helmholtz coils installed around the space
plasma chamber and background plasma environment as well as two types of electron beam source in detail.
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