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Experimental Study on EHB Type lon Source

Osamu Fukumasa, Ryohei ITATANI and Setsuo SAEKI

Abstract

In the design of high current ion sources, for applications to NBI (Neutral Beam Injection) heating of
fusion plasma, it is important to obtain hydrogen plasma with high proton ratio.

In order to improve the properties of plasma parameters, i. e. plasma density and electron temperature,
and to control the composition of extracted ion beams, we have developed the EHB (Electron Heating in
Bucket) Type Ion Source. In this device, DC discharge in the bucket type configuration of magnetic field is

combined with electron heating due to microwave.

The multipole line cusp field is used for resonance

magnetic field of electron heating as well as confinement field of plasma.

It is verified that superposed RF power affects the overdense plasma (plasma frequency f,>microwave
frequency fy), and improves the properties of source plasma and the extraction of ion beams. Furthermore,
in the course of the study of EHB Type Ion Source, remarkable change of the proton ratio has been observed
and found to be related with the condition of the wall of the vessel.
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Fig.4 A typical example of distributions of some
plasma parameters. (a) Electron density n,
and electron temperature 7,. (b) Floating po-
tential ¥, and plasma space potential V,.
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Fig. 5 Electron density n, and electron temperature
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Filament current I, is kept constant. Working
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Fig. 7 Voltage-current characteristics of a Langmuir
probe with and without RF power. To clarify
the difference between two cases, the enlarged
trace of the part of the ion saturation current is
also shown, where the probe is negatively biased.
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Fig. 16 Proton ratio vs V/A4, where V and A are the
volume and the surface area of the discharge
vessel, respectively.
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