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Low-energy charged particle extraction from an
RF-driven negative hydrogen ion source
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We have been investigating the optical emission spectra of hydrogen plasma in a cesiated RF-driven negative
hydrogen ion source [1] and the time dependent behavior of the extracted H− beam from the ion source [2-
6] for utilization in particle accelerators. A new diagnostic method that measures electrical current flowing
from the ion source to the extraction electrode was tested. The ion/electron current characteristics in both
with and without cesium cases were measured by scanning the bias voltage between the plasma electrode and
the extraction electrode of the ion source. The measured I-V characteristics for cesiated operation conditions
exhibited substantially lower negative charge current compared with those for operations of the source prior
to the Cs introduction. When an adequate quantity of cesium is introduced for the purpose of high H− beam
current extraction, the I-V characteristics manifest formation of an ionic plasma [7]. Dynamic change of the
extraction current measured by the method may suggest outflow of high energy electrons in the ignition
phase of ion source discharge.
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