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Numerical Analysis on Production Mechanism of

Negative Ions in Hydrogen Plasmas

Osamu FukuMasa and Setsuo SAEKI

Abstract

In order to clarify the mechanism of volume production of negative ions, both negative and positive
ion species in hydrogen plasmas are calculated numerically as a function of plasma parameters by using
the particle balance model. In this analysis, we distinguish between the fast electrons es and the thermal
electrons e, and between the vibrationally excited hydrogen molecules H¥ and the ground state molecules

H..

Numerical results show that the negative ions are generated mostly by dissociative attachment to
vibrationally excited molecules in a following two step process:

es+Hy—es+Hf and e+ Hf—H-+H.
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Fig. 1 Electron temperature dependence of
reaction rates for formation and de-
struction of positive ions.
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Fig. 2 Fast electron energy dependence of
reaction rates for positive ion formation.
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Fig. 3 Electron temperature dependence of
reaction rates for H- formation and for
H~ destruction.
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Fig. 4 Variation of negative ion ratio (H~/H*
+Hi+H%) vs electron density (upper),
and variation of negative ion density vs
total density of positive ions (lower). The
parameter is the ratio of the confinement
time of H~ to the transit time of H.
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