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Abstract: Negative hydrogen ions sources are the preferred ions sources of the neutral beam injection system for the fusion
apparatus, in which perfect negative hydrogen ion surface conversion material is the key problem. Diamond films have perfect
secondary electron emission properties because of its negative electron affinity. In this article, the structures, working process and
modes of H™ ions sources are introduced. The theory of secondary electron emission of diamond films and methods for enhancing
the secondary electron emission properties are summarized. The feasibility of diamond like carbon films using as negative hydrogen
ions surface conversion materials is analyzed. Diamond like carbon films have both diamond phase and graphite phase, which lead
to the good electrical and electron emission properties. Therefore, in the future negative hydrogen ions source, it is expected that

the diamond films may be the promising and optional surface conversion materials.
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