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Production of Hydrogen Negative Ions in High
Density Sheet Plasma.
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For development of a cesium-free negative ion source, we have carried out the experimental observation and
modeling of negative ion, atomic and molecular ions in hydrogen sheet plasma. The sheet plasma is suitable
to produce negative ions, because the electron temperature in the central region of the plasma is as high as 10
-15 eV, whereas in the periphery of the plasma, a low temperature of a few eV is obtained [1], [2]. Therefore,
it is considered that high density production of negative ions is possible in sheet plasma. On the experiment,
hydrogen plasma sheet was produced by a linear plasma device TPD-Sheet IV. Measurements were carried
out in hydrogen plasma with a hydrogen gas puff. The electron density and temperature were measured by
Langmuir probe. The density profiles of hydrogen negative ion and other hydrogen positive ions were mea-
sured by omegatron mass spectrometer [3]. In addition, VUV spectroscopic measurement has been carried
out to obtain the vibrational temperature of hydrogen molecules [4]. To decide vibrational temperature, we fit
the spectra which are obtained by spectroscopic measurements and spectra which are obtain by corona model.
In the experimental result, it has been found that negative ions are produced at periphery region (14 mm from
center of plasma column) of plasma sheet. When the hydrogen gas pressure was 0.2-0.3 Pa, negative ion den-
sity became maximum (n(H−) ~1017 m−3). To model the ion density in this experiment, a zero-dimensional
model is developed for solving the system of rate balance equations for ion and gas species. In the calcu-
late result, it has been found that negative ions are produced at periphery region of plasma sheet (12-16 mm
from center of plasma column). When the hydrogen gas pressure was 0.2-0 Pa, negative ion density became
maximum (n(H−) ~ 1016 m−3). The experiments and the model calculates results indicate that production of
negative ions in sheet plasma depends on the gas pressure and location from the plasma column
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