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There are mainly three processes to produce
negative hydrogen ions: the double charge

plate with

exchange process, the surface conversion I o ey
process, and the volume production process. " Cothode Chamber  Anode
In the volume production process, negative e

glass cylinder

ions are produced uniformly in a bulk plasma.
We are, however, skeptical about the
mechanism of the volume production process:
electrons in a cold plasma are dissociatively
attached to vibrationally excited hydrogen

molecules generated in a hot plasma. Non- £
Boltzmann populating of the vibrational levels
of hydrogen molecules Was predicted in the
volume production process ? but a plateau in
the spectrum of vibrationally excited molecules
was not confirmed. ® On the other hand, they
reported a high concentration of hydrogen
atoms in a cold ion source plasma. We proved
indirectly that negative hydrogen ions were Fig. 1: Simpliﬁed sectional views of the sheet
formed from hydrogen atoms, and emphasized plasma experiment.

the importance of hydrogen atom production
channel of the volume production process. In
this sheet plasma experiments (Fig.1), plasma
potentials decreased but negative hydrogen ion
currents increased toward the outside. The
negative hydrogen ions are pushed inside by ol
the electric field and are not coming out from
the plasma wunless an equilibrium exists
somehow. A relation between negative
hydrogen ion currents and plasma potentials 2
(Fig.2) is well explained by the one-
dimensional Saha equation, from which the
electron temperature 1.3eV is obtained. This
value is very close to the electron temperature 3t
leV of the Langmuir method. A reasonable
negative hydrogen ion density is also
calculated from the equation. We conclude that
electrons, hydrogen atoms and negative
hydrogen ions are in equilibrium. Our & Wgee—d0¥
experimental results suggest that the hydrogen
negative lons are formed directly from atomic
hydrogen.
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