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Abstract

A filament driven multi-cusp negative hydrogen ion source has been developed for proton cyclotrons in medical
application. In Cs-free operation, there is an optimum magnetic filter field which makes the H™ current maximum.
Continuous H™ beam of 15 mA is obtained at an arc power of 6.5 kW. In Cs-seeded operation, continuous H beam of 21
mA was stably extracted at a constant arc power of 2.5 kW over 2 hours with the plasma electrode made of molybdenum.
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Figure 1: Schematic diagram of the source.
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Figure 2: Magnetic filter field on the centerline of

the chamber.
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Figure 3: H™ beam current and arc-discharge power at
each magnetic filter field strength.
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Figure 4: H™ beam current with Cs injection (Arc power is 1.5 kW).
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Figure 5: H™ beam current with Cs injection (Arc power is 2.5 kW).
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