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Abstract
A fundamental study on using a two-ring cathode in inertial electrostatic confinement (IEC) discharge was performed. Two

different sizes of one-ring and two-ring cathodes were prepared for measuring plasma floating potential and current—voltage

characteristics using a cylindrical shaped single probe. The peak of floating potential of two-ring cathodes was about three times

larger than that of one-ring cathodes. An ion beam incident on a Langmuir probe in a plasma gives rise to an extra knee in the

electron saturation part of the current—voltage characteristics of the probe. At the center of the smaller one of the two-ring

cathodes, the extra knee was observed systematically, revealing that ion beams exist.
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Fig.1 Concept of the Inertial Electro-static
confinement apparatus
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Fig.2 Pictures of the probe inserted into center and
outer of the 2ring cathode. (3.8Pa)

Table 1 Types of cathodes used in this study.

No. | Number Ring diameter Ring distance
of Rings /mm /mm
1 1 55.6 -
2 2 55.7 55.0
3 1 22.3 -
4 2 22.0 25.6
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Fig.3 Dependence of floating potential distributions
on hydrogen pressure: (a) Scm diameter cathodes, (b)

2cm diameter cathodes.
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Fig.4 Current-Voltage Characteristics of various cathodes (a) lring 5cm, (b) 2ring Scm outer, (c) 2ring Scm center, (d) 1ring
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