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Development of a high-intensity optical cavity and a photo-neutralizer for high
energy negative ion beams
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In order to improve the performance of the neutral particle injector (NBI)
for fusion reactor, research and development in a negative ion source using radio-frequency power
and improving neutralization efficiency was conducted. In particular, development of a
photo-neutralization cell has been strongly expected due to its high neutralization efficiency of 95
%. We have carried out development of the photo-neutralization cell and an negative ion source
using a high-frequency radio-frequency(RF) power for continuous operation of the source.

A computer simulation code using PIC(particle-in-cell) and MC(Monte Calro) methods was developed.
We have found that combined method of gas and photo neutralization is effective for high
neutralization efficiency and beam focusing. While optimizing the optical design for the
photo-neutralization cell, the RF negative ion source was developed with adding cesium vapor and
negative hydrogen ion beam was obtained.
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