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Active Experiment with a Rocket-Borne High Power Electron Gun
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Abstract: High power electron beam experiments have been performed by
sounding rockets, and the spacecraft charging due to beam emission has been
investigated. The charging effect was found to be considerably depressed by the
extra ionization effect around the spacecraft due to collisions between the high
power electron beam and the neutral gas.
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Table 1. Research phase of the experiments with an electron beam
by sounding rockets and a space chamber.

Event
Year Research phase
Space exp. Chamber test
1975 Development/test
1. E-gun < K-10-11
Phase I < K-10-12
76 2. Diagnostics (Plasma probe, < K-9M-57 < ISAS
wave receiver, optics) 4 NASA JSC
77 Fundamental research < K-9M-58
1. Beam propagation < NASDA I
*78 | Phase II 2. Charging < K-9M-61 3 EAs
< ISAS
<] NASDA II
79 Application < K-9M-66
1. Wave excitation < K-9M-69
) Phase IIT 2. Aurorafair glow
3. Field tracer <] Space shuttle
(SL 1)
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Fig. 1. Three theories of the single probe characteristics.
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Fig. 2. Comparison of data from sounding rocket experiments with the theories.
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Fig. 3. Schematic view of the sheath around a rocket.
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Fig. 4. Charge neutralization by a neutral gas plume. (a) Before the neutral gas is
plumed. The beam pass is not clear and a mock-up seen behind is brightened by
the return current. (b) After the neutral gas is plumed. The beam running far
can be seen.
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