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Suppression of Ion-Ion Instabilities
by an External Field

Yoshifumi SAITOU, Kazuhiro UEDA, Masayoshi TANAKA,
Akio KOMORI, and Yoshinobu KAWAI

The suppression of the ion-ion instability excited in an ion beam-plasma system by an external field is ex-

perimentally investigated.

We examine the behavior of the instability as a function of both amplitude and fre-
quency of the external field and compare with the theoretical prediction.
threshold and this threshold amplitude depends on the frequency.

It is found that there exists a
We also discuss_the effect of the electron

temperature and the ion distribution function with the external field on the suppression of the instability.
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Fig. 1 Outline of the double plasma device.  In this
figure, E and P denote the energy analyzer
and the Langmuir probe, respectively.
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Fig. 2 The circuit for measuring wave patterns.
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Fig. 3 lon-ion instabilities, where (a) the frequency
spectrum, and (b) the wave pattern for 200
kHz.
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Fig. 4 Dispersion relation of ion-ion instabilities,
where u,=1, 7C,, T.=1 eV, n,= (1~5) X108
em™3, and p=1X107* Torr.  Solid lines and
dotted circles indicate the theoretical disper-
sion relation and experimental values,
respectively. A broken line shows the ion
acoustic speed, C,.
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Fig. 5 Frequency spectrum in the presence of pump
wave.
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Fig. 6 Imaginary part of the wavenumber as a func-
tion of pump frequency, where (a) growth
rates of ion-ion instabilities, and damping
rates of fast mode of the ion beam.
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Fig. 7 The dependence of damping rates of the pump

wave on pump amplitudes.
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Fig. 8 The dependence of (a) growth rates of the
ion-ion instabilities, and (b) damping rates of
fast mode of the ion beam on pump ampli-
tudes.
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Fig. 9 The dependence of growth rates of the ion-ion
instabilities on pump frequencies.
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Fig. 10 The dependence of the electron temperature
on pump frequencies.
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