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Development of high-efficiency catalytic electrodes for ion charge exchange
reaction
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Negative ions play an important role in semiconductor manufacturing and
nuclear fusion plasmas. In this study, to produce negative ions, a metal target surface was
irradiated with a positive helium ion beam. The scattered negative ions were counted, and the target

surface™s work function was measured by photoemission spectroscopy and tuned by treatment with
gaseous water. As a result, we succeeded in revealing a linear correlation between the work function
and the negative ion yield. This experimental result were complemented with quantum chemical
calculations that revealed the emergence of electronic resonance between an incident inert gas atom
and the metallic surface. Charge transfer between the surface and an incident He center is
facilitated by an electronic state of the He-water complex that exists below the Fermi level. This
transfer mechanism appears to be the dominant mechanism of negative ion formation.
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