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Study on the Cathode of ton Socurce

for Neutral Beam Injector
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Durability of the cathode is an important problem in developing a high power
long pulse ion source for neutral beam injector. Purpose of this study is to
develope a long life cathode and investigate the applicability of it to the source.

Directly heated filaments which are commonly used as the cathode of injector
source do not live very long In general. In the present work, an indirectly heated
hollow cathode made of impregnated porous tungsten tube is proposed as the alternative
of the directly heated cathode. At first, we fabricated a small hollow cathode to
study the discharge characteristcs in a bell-jar configuration and to apply it to a
ducPIGatron hydrogen ion source. The experiment showed that the gas flow rate for
sustaining the stable arc discharge in the disaharge.chamber becomes higher than that
when the filament cathode is used. Te solve this problem, an experiment for gas
reduction was made using a newly fabricated larger hollow cathode and a magnetic
mualti-pole ion source. The influence of the orifice diameter, the effect cf a button
and of magnetic field on thé gas flow rate were experimentally studied and a method for
gas reduction was found. In addition, effect of the magnetic field on the
characteristics of the hollow cathode icn source was examined in detail and an
optimum field configuration around the cathode was found. Finally, beam extraction
from an intensively cooled hollow cathode ion source for up te 10 sec was successfully

carried out.

Keywords: Hollow Cathede, Neutral Beam Injector, Impregrated Porous
Tungsten, Gas Reduction, Magnetic Field, DucPIlGatron,
Magnetic Multi-pole Source, Arc Efficiency, Gas Efficiency,

Long Life Cathodes, Nuclear Fusion, Ton Scurce
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