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Recent Experiments on Current-Free DL in an Expanding Plasma
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FIG. 1. (a) Schematic of “Chi-Kung,”” a horizontal helicon system, showing o
major components and (b) B. component of the dc magnetic field along axis FIG. 3. {a) Plasma poterdial and (b} plasma density measured with {
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lon Acceleration by Current-FreeDLSs

Downstream IEDF in Chi-Kung
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C. Charlesand R. W. Boswell, Phys. Plasmas 11, 1706 (2004).
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Spatia Profile of 1VDF observed in PIC simulation
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A. Meigeet al., Phys. Plasmas 12, 052317 (2005).



EEDF in PIC smulation of Current-Free DL

Depletion from Maxwellian EEDF at the

o energy corresponding to the local plasma
3" A potential or the DL potential drop
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Pur pose

Experimental data on electron dynamics has been absent in the previous experiments.

e iy w—
In thiswork, we report the experimental data on the electron dynamicsin a current-free helicon DL.



Experimental Setup (Chi-Kung @ ANU)
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EEDF diagnosis (1): RF compensated probe
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EEDF diagnosis (2): M easurement circuit
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Upstream and Downstream EEDF

Upstream EEDF
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Electron temperature T, versus Axial Position z
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Break Energy &, . Versus GaspressureP,,
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Electron temperature T, versus Gas pressure Pa,
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L eft-side wall potential
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1-D Electron Dynamicsin Current-Free DL
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Conclusion

We succeeded in getting the first experimental data on the electron dynamicsin the
current-free helicon double layer.

The upstream EEDF is non maxwellian and shows a tail depletion from a break energy
corresponding to the potential drop of the double layer.

The low energy electrons exhibit a high temperature and are trapped in the heating area
between the left wall and the double layer.

The high energy electrons exhibit alow temperature and leak to the downstream plasma
as shown by the EEDF measured downstream.

These electrons neutralize the ion beam created by accel eration through the DL potential
drop. The break energy of the upstream EEDF is found to track the potential drop of the
double layer.
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