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Negative hydrogen ion (H) density near an extractor depends upon
materials which cover plasma electrode (PE) surface. Tungsten and
tantalum were compared as adsorbate on a PE using filaments evaporation
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made of these elements in a H, discharge plasma. The difference of the Eléstron detects detached
filament material and PE bias voltage showed different characteristics of Y electrons as
the intensity of extraction current and that of H- ion current. For the photodetachment

tantalum filament operation, photodetachment signal showed a similar
property of extraction current against the bias voltage while the tungsten
filament operation indicated a plateau near the anode potential.
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Fig. 3. A schematic diagram of the . 5'mm length . Photodet_achment current decreased as the b_ias voltage_ increased. )
jon source. -made of tungsten + The Ta filament operation followed I, while the W filament operation
Ta w -9V of probe bias 14Xl0ihowed a plateau near the anode potential.
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Fig. 4. A picture of the filaments. v, V] A
- Both tungsten and tantalum were Fig. 9. Ratio of I ., and I, Fig. 10. Electron density
deposited on the plasma electrode surface against plasma eléctrode bias. against plasma electrode bias.
due to evaporation from the hot cathode + The W filament operation showed higher electron density than the Ta
fllaments. _ Fig. 5. A picture of the filament operatlo_n. _ )
* Thicker film was observed on the  plasma electrode after « Electron density increased as the bias voltage increased, and
chamber wall surface of Ta filament side. experiments. saturated over approximately 1.5 V.
Conclusion

- Tungsten operation made the bias potential to draw maximum I,;- higher than the bias for Ta filament operation. For the similar I, I, of the Ta filament
was about 74 % of I, for the W filament at the anode potential.

- Photodetachment current signal onto the extractor showed a V,, dependence similar to I, when Ta was the filament material. When the bias potential to
the PE was close to the anode potential, W filament formed the plasma producing constant photodetachment current; i.e. ljyoflex to0k @ maximum at vy, =
1.2 V before the signal start to decrease.




