Observation of Hole-Clump Pair Generation by Global or Compressional Alfvén Eigenmodes
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Global Alfvén Eigenmode (GAE) or Compressional Alfvén Eigenmode bursts, with simultaneous upward and downward frequency chirps have been observed in the early neutral beam-heating phase of discharges in the National Spherical Torus Experiment [1].  The bursts last for less than 1 ms, and the mode frequency chirps simultaneously up and down.  The frequency evolution of the bursts is well described by the “Hole-clump pair” theory of Berk, Breizman, and Petviashvili [2].  In this model, the mode generates a hole in the particle distribution function, paired with a clump, and the non-linear interaction of the instability with the distribution function results in the propagation of the holes and clumps in phase space, together with simultaneous upward and downward frequency chirps of the mode.
It has been demonstrated that heating of the fast ion distribution, e.g., by radio-frequency waves, increases the effective fast ion diffusivity, which tends to wash out the phase space structures, suppressing the chirping behavior [3].  High harmonic fast wave heating (HHFW) has been seen to heat the fast beam ions on NSTX [4].  In some cases where HHFW was combined with the neutral beam injection heating, suppression of the chirping was observed.  In a second experiment similar discharges were made, with and without HHFW heating.  These observations are only suggestive in that the HHFW might suppress the chirping through more direct modification of the fast ion distribution.  Further experiments are planned to document this effect.
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