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Laboratory in-situ experiments for plasma wave-particle interaction in space plasma
chamber: Direct measurement of beam electrons
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We have been planning/realizing the direct identification of plasma wave-particle interaction process in a large space plasm
chamber. The wave/particle instruments are being newly developed for wave-particle interaction analyses based on the in-si
measurements while the space plasma chamber with capabilities for nitrogen plasma production and ambient magnetic fie
control is already available in ISAS/JAXA. In this paper, we report the current status of the design/fabrication of the plasma
particle measurement system applicable even in a medium vacuum environment.

The particle measurement system consists of a combination of a retarding potential analyzer (RPT) and an electrostatic ener
analyzer (EEA) and an MCP (Micro channel plate) assembly. While the ambient neutral pressure is pretty Tiga)io
the space plasma chamber, this system should be installed in the high-vacuum environment for protection of the MCPs fror
electric discharging, separated by a small vacuum cylinder (sensor chamber) directly pumped by a compact turbo molecule
pump (TMP). This TMP has to be kept under an atmospheric pressure in another cylinder (atmospheric-pressurized chambe
piped outside. The detailed design/structure and the initial performance test of the plasma particle analysis system using tt
special cylinder connection in the space chamber are presented.
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