Extraction of Negative Hydrogen lons through a Plasma Electrode
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Negative hydrogen 1on (H") current and electron current extracted from a negative hydrogen ion source show different characteristics against the change in plasma
electrode bias depending upon the material covering the plasma electrode surface. Usage of Ta filament as the hot cathode 1n a negative 1on source improves
negative hydrogen 1on production [1]. Ta vapour deposition on a plasma electrode surface may absorb more efficiently the hydrogen atoms, which destroy the
hydrogen negative 1ons by associative detachment [2]. Titanitum (T1) and T1 alloys also absorbs hydrogen atoms 1n high temperature [3]. This study aims to verify Ta
cathode effectiveness 1n a negative hydrogen 1on source by comparing to Ta and T1 foil.
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* Ta filament operation 1ncreases
extracted negative hydrogen 1ion
current. (22 % higher against W
filament operation)

. Ta foil on a PE has an effect of
improving the ratio of I;/1,..

* Though Ti foil shows the higher
ratio of I/l , absolute amount of
I,;- was lower than other operations.
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* The effects due to the change of
filament and PE materials appeared
most pronounse in electron density.

 Plasma grid bias effect appears small
because the large distance between
the PE and the Langmuir probe.

 Ta and Ti foil operation slightly
decreased the electron temperature.
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Ta covering the plasma electrode surface enlarges negative hydrogen 1on

curren
10n 1n
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t. A hot cathode made of Ta increases the density of negative hydrogen
a negative 1on source. Ta foil on a plasma electrode make negative 1on
t — electron current ratio larger by 13 %. At Ta filament operation,

increment of negative 1on density against W filament without foil operation
(88 %) 1s larger than the increment of negative 1on current (22 %).
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