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A long lifetime neutral beam injector (NBI) system is necessary
for heating future fusion plasmas. Therefore negative ion sources
for NBI system should be constructed by using high frequency
discharge plasmas. Radio frequency (RF, 13.56MHz.) discharge
plasma is one of the most promising candidate for long lifetime ion
sources. )

On the other hand, in hydrogen plasmas most H~ ions are
produced by the following two-step process:

1) Ha + ef(E>20eV) — go(v") + ef,
2) Ha(v") + es(Tex1eV) — g~ + H.

H™ ions are also destroyed easily by collisions with high energy
electrons. Therefore, electron energy in source plasmas must be
controlled well for optimizing H™ production, a.nd DC discharge
plasmas are well optimized by using the magnetic filter(MF)[1].

So far, we studied production and control of ECR and RF (i.e.
capacitively coupled plasma: CCP) plasmas by usmg MF method.
But plasma conditions are not well opmmmed for H™ productlon[Z]
especially in controlling electron temperature, Te, of CCP[3]. In
this paper, we further study control of RF plasmas with the MF or
mesh grid(MG) bias method. Te control with the MG bias method
[4] is well used in plasma processing.

RF negative ion source chamber (210mm in diameter 450mm in
length) made of stainless steel is a conventional line-cusp volume
source. This chamber is divided into two regions by the MF or
the MG. i.e. plasma source region with disk antenna and diffused
plasma region. RF power, Wrr, applied at disk antenna is varied
from 10W to 200W. Hydrogen pressure, P, is varied from 3mTorr
to 10mTorr.

When grid potentlal VG iSset at a certain bias voltage under
-20V, Te is decreased below about 1eV at diffused plasma region.
For example when Wrr= 200W, Vo= -25V and P = 5mTorr,
plasma parameters of source region are Ne = 9x10%cm™ and Te
= 5eV. On the other hand, plasma paramet;ers of diffused region
are Ne = 4x10°cm™® and Te = 1eV. Thus, we have confirmed that,
. for optimizing H™~ production RF plasmas are more controlled by
using MG bias method compared with MF method. Now, we study
the relationship between extraction of H™ currents and plasma pa-
rameters by using MG bias method. DetaJ]s are reported in the
conference.
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