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Abstract

A cesium-free H™ ion source driven with a LaBg filament is under operation at the Japan Proton Accelerator Research
Complex (J-PARC). The ion source succeeded in producing the maximum beam current of 38mA, which satisfies the
requirement of 36 mA for the J-PARC initial stage. The operating beam current, however, is within 30-33 mA during
accelerator beam commissioning runs since the maximum arc current is restricted to 300 A for a highly stable beam
operation. In order to improve the arc power efficiency and examine the possibility to satisfy the requirement of 60 mA
for the J-PARC final stage, we started a survey of the optimal size and shape of the LaBg filament by using an H™ ion
source test stand. All the tests were carried out with the same condition such as an arc current of 300 A, a beam energy
of 50 keV and the same magnet configuration of the plasma chamber. A beam current of 35.2 mA was extracted using a
double spiral LaB6-filament with a diameter of 29.5 mm and length of 35.5 mm, which is is used in the J-PARC ion
source. By using a smaller one with a diameter of 15mm and length of 34 mm, the beam current was increased to 41.8
mA. Furthermore, it was increased to 43.4 mA by using a flat triple hairpin shape LaB6 filament.
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