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Summary

e Launched HHFW leads to core electron and unexpected edge ion heating in NSTX.
* Applying power to the RF antenna coincides with large amounts of carbon influx.

A new spectroscopic diagnostic on the National Spherical Torus Experiment (NSTX) measures the velocity distribution of ions in the e 'This carbon i1s useful as a Charge exchange diagn()stic.

plasma edge simultaneously along both poloidal and toroidal views. An anisotropic ion temperature is measured during high power High « Ani o odoe i d . th h d dicul
Harmonic Fast Wave (HHFW) Radio Frequency (RF) heating in helium plasmas, with the poloidal ion temperature roughly twice the nisotropic edge 1on temperatures are measured, consistent with an enhanced perpendicular

toroidal 1on temperature. Moreover, the measured spectral distribution suggests that two populations of ions are present and have energy content.

temperatures of typically 500 eV and 50 eV with rotation velocities of -50 km/s and -10 km/s, respectively (predominantly perpendicular to " : - - -
the local magnetic field). This bi-modal distribution is observed in both the toroidal and poloidal views (for both He II and C III ions), and The launched HHEW undergoes P arametric decay into an IBW and an ICQM’ which damp o

is well correlated with the period of RF power application to the plasma. The temperature of the hot component is observed to increase with the outer 10 cm of the plasma°

the applied RF power, which was scanned b?tween 0 and 4.3 MW: The 30 MHz HHFW lau.nchf:d by.the NSTX antenna IS expect.ed and e IBW’s are confirmed in these plasmas by swept Langmuir probe measurements.

observed to heat core electrons, but plasma ions do not resonate with the launched wave, which is typically >25" harmonic of the ion _ . i ;

cyclotron frequency in the region of observation. A likely ion heating mechanism is parametric decay of the launched HHFW into an Ion * Edge 1on heating 1s observed in all HHFW plasmas. /

Bernstein Wave (IBW). IBW heating occurs in the perpendicular ion distribution, consistent with the toroidal and poloidal observations.
Calculations of IBW propagation indicate that all of the IBW power created by a parametric decay process would be absorbed in the outer
10 cm of the plasma, predominantly on fully stripped ions. These predictions are in qualitative agreement with the observations. The
presence of the IBW has been confirmed in RF heated NSTX plasmas with a Langmuir probe.
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This implies an anisotropic temperature, with the perpendicular
istribution heated primarily, consistent with IBW absorption.

500 —

/ Langmuir probe measurements confirm the presence of IBW’s.
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Pick-up from a heterodyne network is present at
31 MHz in both spectra.

Charge exchange with RF antenna sourced carbon impurities reveals hot edge ion dynamics.
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