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Abstract: 

In ASDEX Upgrade hybrid discharges, it is found that an externally applied n = 1 field preferentially 

distorts the plasma in the core, leading to significant flow damping there and elsewhere across the 

plasma radius. MARS-F/Q modeling of a neoclassical toroidal viscous NTV) torque that results from 

an amplified internal kink-type displacement in the plasma core is qualitatively consistent with the 

measured internal displacements, beta dependence, and rotation damping. Sensitivity studies 

indicate that the internal kink response and the resulting core flow damping critically depend on 

the plasma equilibrium pressure, the initial flow speed, the coil phasing and the proximity of q0 to 

1. No appreciable flow damping is found for a βN plasma. A relatively slower initial toroidal flow 

results in a stronger core flow damping, due to the enhanced NTV torque. Weaker flow damping is 

achieved as q0 is assumed to be farther away from 1. Finally, a systematic coil phasing scan finds 

the strongest (weakest) flow damping occurring at the coil phasing of approximately 20 (200) 

degrees, quantitatively agreeing with experiments. This study points to the important role played 

by the internal kink response in plasma core flow damping in high-beta hybrid scenario plasmas 

such as that foreseen for ITER. 

 

 

 

 

 

 

 

 


