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Enhancement of the H- Output in the Magnetic Multicusp Ion Source

Shigeru SHIRATAKE, Osamu FUKUMASA and Setsuo SAEKI

Abstract

On optimization of the volume production type H- ion source, the effect of wall material and wall
temperature on H~ production, and the effect of plasma space potential Vs on H- extraction in the
multicusp ion source are investigated experimentally. When three different wall materials (i.e. Al, Mo
and Stainless Steel) are used, Al generally produces the highest H- current under the same discharge
conditions. We think that the difference in H- yield is due to different interactions of vibrationally
excited hydrogen molecules with three wall materials. The wall temperature has no appreciable effect
on the extracted H- current. It is also found that decreasing Vs (>0) leads to an increase in the extracted

H- current.
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Fig. 1 Schematic diagram of the multicusp
ion source equipped with a metal liner.
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Fig. 2 Schematic view of a magnetic deflec-
tion type ion analyser. A deflecting
magnetic field B is about 890 Gauss.
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Fig. 3 A typical example of analyser output
measured in hydrogen gas discharge
when the source is operated with a
Stainless Steel liner. The ion species
composition is derived from these data.
Discharge conditions are p=1Xx10-3
Torr, Vd=50V, and Id=4A.
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Fig. 4 Radial distributions of some plasma
parameters. (2)Plasma electron density
n. and electron temperature T.. (b)
Plasma space potential V; and floating
potential V,. Discharge conditions are
p=5X10"3Torr, Vd=50V, and Id=4A.
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Fig. 5 Plasma electron density n. and electron
temperature T, (a), and plasma space
potential V (b) as a function of p. They
are measured at the center of the dis-
charge chamber when the source is
operated with two different filament
currents. In this case, Al liner is used.
Discharge conditions are Vd=50V and
Id=4A.
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Fig. 6 The H- current as a function of p,
corresponding to the two different
plasma conditions shown in Fig. 5.
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Fig. 7 Wall temperatures T, and T, at two
reference points versus duration time of
discharge. (Subscripts 1 and 2 corre-
spond to the two points 1 and 2 shown
in Fig. 1, respectively) The ion source is
operated with Mo liner. Discharge con-
ditions are p=2Xx10-*Torr, Vd=50V,
and Id=4A.
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Fig. 8 Wall temperatures T, and T, at two
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Fig. 9 The H- current as a function of p,
where the source is operated with two
different wall temperatures, ie. low
(after 2 minutes) and high (after 8
minutes).
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Fig. 10 (a) The H- current as a function of p,
where the source is operated with
three different metal liners. Plasma
parameters corresponding to (a), i.e.
Ne, Te, and Vg, are also shown in (b)
and (c). Discharge conditions are
Vd=50V and Id=4A.
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