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Abstract

lon acoustic shock waves with a negative potential fluctuation (rarefaction shocks) are theoretically expected to exist in
plasmas with a considerable amount of negative ions. We consider that the physics of the rarefaction shock and of the sheath in
negative ion plasmas have a deep relation so that investigating rarefaction shocks will lead to understanding sheath. Our
experiment using a double plasma device exhibited that rarefaction shock-like waves propagate in negative ion plasmas.
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Fig. 1 Overview of ion acoustic shocks, monotonic shocks,
and solitons.
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Fig. 2 Shock wave and sheath. They are related by Galilei

transformation.
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Fig. 3 Negative-amplitude shock and sheath in negative ion

plasma.
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Fig. 4 Schematic of double plasma device. A: anode, F: hot
cathode, P: Langmuir probe, SG: separation grid, M: mass
flow controller, FG: function generator.
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Fig. 5 Time series of negative density fluctuation observed
at several distance from the separation grid. (8) r =0.2. (b) r
=0.
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Fig. 6 Normalized density fluctuation as a function of Mach
number.
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