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Negative ion beam extraction in an RF hydrogen plasma with Cs seeding
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ABSTRACT

A negative 1on beam source of 200 keV / 0.5 A has been under development at National Fusion Research Institute (NFRI). Recently, a Cs dispenser was equipped to feed the
Cs to enhance the source performance. To see the Cs seeding effect, preliminary short-pulse beam extraction experiments were carried out with 50 keV accelerator prior to the
installation of 200 keV accelerator. It was confirmed that the performance of Cs dispenser was maintained for more than 2 hours and the beam currents were increased by
about 2 times. The co-extracted electron currents were drastically decreased. It 1s necessary to find optimum operational conditions such as the current waveform of Cs
dispenser to control the Cs evaporation rate and particularly the plasma grid (PG) temperature which 1s the main factor for the deposition rate or the thickness of Cs on the PG
surface.

. RF negative ion beam source
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* 6-turn RF antenna fed by 2MHz (Max. 8kW ) AP
- Covered with a Teflon tube for H.V insulation

- Cu tube O.D : 6 mm

- Teflon thickness : 1 mm
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(corresponding to the co-extracted electron current)
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different extraction and acceleration voltage configurations.

The negative 10on beam extraction has been conducted and the effect of the Cs seeding was confirmed. In the experiments, the Max. RF power was too low to achieve better
performance of the beam source. The extraction grid current corresponding to the co-extracted electron current can be a clear indicator for the Cs condition on the plasma grid(PG).
Maintaining higher PG temperature (~250 °C) is necessary for the stable beam extraction. Now, a new RF power up to 50 kW (~ 400 kHz) has been installed. The preliminary
beam extraction result with the new RF power 1s presented by Dr. Na (“Recent progress in the RF Hydrogen Negative lon Source in NFRI”).
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