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Abstract

We reviewed the experiments on ion waves in negative ion plasmas, which waves are produced by intro-
ducing SFg gas into an Ar gas double plasma. In these experiments, negative ion species are directly meas-
ured with a mass spectrometer. It is found that dominant negative ion species depend on the gas flow rate.
Further, it is shown that the ion bursts technique is a simple and powerful method by which to identify nega-
tive ion species as well as positive ion species. The propagation of an ion wave in a multi-component plasma

is attempted.
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Fig. 1 Schematic diagram of the experimental device used for

the ion sheath instability experiments.
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Fig.2 The dependence of the phase velocity of observed waves
on the negative ion density ratio, ¢. Here, the negative ion
density was estimated from the reduction rate of the elec-
tron saturation current of the Langmuir probe. The solid
and dashed curves are the theoretical ones for the plasma
containing SFs and F~ as a negative ion species, respec-
tively.
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Fig. 3 Dependence of (a) frequency and (b) amplitude of the
coherent oscillation of the separation grid current on the
bias voltage V for various a.
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Fig. 4 Schematic diagram of the experimental set up used for
the ion burst experiments.
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g.5 Typical examples ofthe observedion-bursts signalswhen
the gas flow late of SFe was (a) 0 sccm and (b) 0.04 sccm.
Peak 1, 2 and 3 in (b) indicate the bursts of Ar", SF3 and
SF&, respectively.

Signal of lon burst (arb. units)

trdugh 2

I L 1 L I S T S 1 1 | L 1 L
2 4 6 8 10 12 14 16
Time (us)

Fig.6 Observed signals of negative ion-bursts at different dis-

tances fromthe excitation grid. Trough 1 and 2 correspond
to the bursts of F~and SF&, respectively. Here the gas flow
rate of Ar and SFg are 4.0 sccm and 0.001 sccm, respec-
tively (¢=0.5).
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Fig. 7 Typical negative ion mass spectrum for SFe/Ar plasma
produced in the DP device, where the gas flow rate of Ar
and SFe are, respectively, 8.0 and 0.02 sccm (@=0.67).
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Fig. 8 The dependence of the mass spectrum intensity rate of
F~ and SFs on the gas flow rates of SFe.
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Fig.9 The dependence of the phase velocity of the ion acoustic
wave on the negative ion density ratio, «. The solid and
dashed curves are, respectively, the theoretical ones for
the plasma containing SFs and F~ as a negative ion
species. '
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