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Abstract

An arc-driven ion (proton) source equipped with the lanthanum hexaboride (LaB6) filament was developed and
operated with a beam current of 53 mA in the previous study [1, 2]. The duty factor at the moment was 0.4%, namely a
pulse width of 200 us and a repetition rate of 20 Hz. The duty factor was limited by two reasons. One is the power supply
temperature rise by the increased average current. The other is a runaway mode of the LaB6 filament operation due to the
higher heat flux from the arc plasma. In the present study, we updated the arc pulse power supply to operate the source
with a duty factor of 5% (pulse width of 500 us and a repetition rate of 100 Hz). Several plasma parameters and filament
temperature in the high-duty factor operation are monitored in different power supply settings to avoid the runaway mode.
The proceeding also provides countermeasures to operate the LaB6 filament ion source stably with the high-duty factor.
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Figure 1: Schematic drawing of the LaB6 filament ion
source in the present study.
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Fige 2: Photgraph of the source chamber and the setup
of the radiation thermometer.
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Figure 3: Schematic diagram of the arc pulse and the
filament power supplies.
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Figure 4: Dependence of the LaB6 temperature on the
filament current in the present system.
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Figure 5: Waveforms of the arc current (CH1), the arc
voltage (CH2), and the trigger pulse (CH4).
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Figure 6: Time variations of (a) Ipc and I, and (b)
Vbc, Vare and the filament temperature in the CC limit
controlled experiment.
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