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Abstract

A brief historical introduction is presented to recent experiments on chaos and related phenomena in
plasma systems after a survey of the basic ideas of chaotic motions, routes to chaos, and so on. The non-
linearity of a potential drop such as a thick ion sheath is shown to play a key role in chaotic behavior in
laboratory plasmas.
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Fig. 1

(a)-(c) Frequency spectrum of the plasma current for successive period doublings; (d) Chaotic spectrum; (e), {f) Period

tripling with additional period doubling; (g) Secondary chaotic spectrum [12].
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Fig. 2 Schematic of the experimental apparatus used by «
R. W. Boswell [23].
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Fig. 3 Variation of the dominant frequencies as the beam
current is increased. Solid line represents the ion
frequency for the neutralized electron beam.
Shaded region shows where the oscillations are
essentially chaotic [23]. In this figure, however, only
the first subharmonic is shown at half of the ion fre-
quency, and a period-doubling sequence is not de-
picted in the shaded region.
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Fig. 4 Schematic of the experimental apparatus used by
P. Y. Cheung et al. [26].
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Fig. 5 Schematic of the experimental apparatus used by
N. Ohno et al. [12].
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Fig. 7 Center panel: [U) hysteresis curve. Plasma potential distribution of the (a) temperature-limited mode and (b) anode-
glow mode. (c), (d) Experimentally obtained self-oscillations of plasma potential and discharge current [39].
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