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Modeling of negative hydrogen plasma sources and extraction physics of H- fon beam
with uniform and large area
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Negative hydrogen ion (H-) beam has a wide range of applications, such as fusion
plasma heating, accelerators for medical use and high energy particle physics. The purpose of this study
is to understand and clarify the following process and mechanism in H- ion sources: 1) H- production in
discharge source plasmas, 2) H- transport towards the extraction region, 3) electric potential and
meniscus formation in the extraction region, and 4% H- beam extraction and acceleration. For this
purpose, an integrated numerical simulation model has been developed and validated by comparing with
experimental results. The model and the results are useful for further development of large volume and
high performance H- ion sources, especially, with 1) spatial beam uniformity, 2) high beam current
density, and 3) good beam optics.
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