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Chaotic Behavior of Ionization Waves
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Abstract

Chaotic behaviors of ionization waves excited in positive columns of glow discharges are described.
The wave properties can be controlled by certain external paramaters. Chaotic states are evolved with
the increase of the discharge current. The embedded dimension and the maximum Lyapunov exponent
are evaluated for the chaotic states of the ionization instability.
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Fig. 1 Relation between Iy and V. for a He positive col-
umn at the gas pressure p=1.12 Torr.
The increase of Iy is shown by O and the de-

crease by X. A and B correspond to a hysteresis in
the I4—Va. relation. Periodicity 3 is evolved at C.
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Fig. 2 Region of self-excited waves. The region is slightly
expanded by increasing Ry. Blacks correspond to
the increase of Iy and whites to the decrease.
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periodic states.
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Fig. 4 Frequency spectrum, attractor and Poincaré section. The increases of Iy (
shown from the top row to the bottom.

959

0.8}

0.6 " .
0.8 1.0

=124 mA,146 mA,166 mA and 190 mA) are

NI | -El ectronic Library Service



The Japan Soci ety of

Saturated d

Ypp

Fig. 5 Variation of saturated d with v, for a He positive
column.
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Fig. 6 Mode-lock state for the winding number n=1 for a
Ne positive- column, where 50 kQ (=Rp) is shown by
[1, 100 k@ <, 200 k€ +, 400 kQ and A 1.2 MQ O,
respectively.

control on

>
N 1y :i. < : 1;7'1
control information
L \ ]
1 1. L
0 1000 2000 3000 4000
time (AT)

Fig. 7 Time-recorded signals of the electric field over a
time during which the control is switched on. A Ne

positive column with 2.0 cm in diameter is used.
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