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Abstract 

Results of 3D nonlinear simulations of neutral-beam-driven compressional Alfven eigenmodes 

(CAEs) in the National Spherical Torus Experiment (NSTX) are presented. Hybrid MHD-particle 

simulations for the H-mode NSTX discharge (shot 141398) using the HY1.VI code show unstable 

CAE mode:; for a range of toroidal mode numbers, n = 4 - 9, and frequencie:; below the ion 

cyclotron frequency. It is found that the essential feature of CAEs is their coupling to kinetic 

Alfven wave (KAW) that occurs on the high-ficl<l side at the Alfven resonance location. High

frequency Alfven eigenmodes are frequently observed in beam-heated NSTX plasmas, and have 

been linked to flattening of the electron temperature profiles at high beam power. Coupling between 

CAE an<l KAvV suggests a uew mechanism to explain these observations, in which beam-<lriven 

CAEs dissipate their energy at the resonance location, therefore significantly modifying the energy 

deposition profile. Nonlinear simulations demonstrate that CAEs can channel the energy of the 

beam ions from the injection region near the magnetic axis to the location of the resonant mode 

conversion at the edge of the beam density profile. A set of nonlinear simulations show that the 

CAE instability saturates due to nonlinear particle trapping, and a large fraction of beam energy 

can he trnn::;fcrred to ::;evernl mistahle CAEs of relatively large amplitude:; and ahsorhe<l at the 

resonant location. Absorption rate shows a strong scaling with the beam power. 
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