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Dispersion Relation of Ion Waves in a Negative Ion Plasma

Shinji YOSHIMURA*, Yoshiharu NAKAMURA™*, and Yoshinobu KAWAI***

The experiments on the fast mode wave propagation are performed in a negative ion plasma.

A good

agreement is found between analytical and experimental results on the dispersion relation of the fast mode

wave in the low frequency region.
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As exciting frequency approaches to a positive ion plasma frequency, the
experimental results deviate from expected dispersion curves.

This deviation is due to free-streaming
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Fig. 1  Phase velocities of the two mode of ion waves in a
negative ion plasma as functions of the negative ion

concentration. T=0.6
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Fig. 2  Schematic diagram of the negative ion double

plasma device.
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Fig. 3  Current-Voltage characteristics.
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Fig. 4 Typical interferometer wave pattern of ion waves
with f=45kHz. (b) 7:0.12 (c) 7:0.23.
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Fig. 5 Dispersion relation of ion waves. Ar (4.0X10~

“Torr) T=1/6.
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Fig. 6 Dispersion relation of ion waves. Ar (4.0X10~
“Torr) +SFs (2.0X 10 "Torr), 7:0.12, T=1/6.
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Fig. 7 Dispersion relation of ion waves. Ar (4.0X10~

“Torr) +SFe (4.0X10"Torr), ¥:0.23, T=1/6.
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Dependence of phase velocity on exciting frequency.
Ar (4.0 X 10~*Torr) + SF; (2.0 X 10""Torr) , 7 :
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Dependence of phase velocity on exciting frequency.
Ar (4.0 X 10~*Torr) + SFs (4.0 X 10~"Torr), 7 :
0.23.
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