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Zonal flows (ZFs) are associated  with electrostatic potential structures that are constant

over  a flux surface and have a finite radial scale. These flows can be generated in the non-

linear saturation of instabilities and contribute to the ExB shearing of turbulent eddies, thus

having an important  role  in the regulation of  turbulent transport  in magnetically  confined

fusion  plasmas.  The  questions of  whether  these  sheared  flows can  survive  and  moderate

transport or if they are damped were controversial, but in a pioneering work Rosenbluth and

Hinton showed that,  in the absence of collisions,  long-wavelength ZFs are not completely

damped in axisymmetric devices. The collisionless relaxation of ZF perturbations has recently

been studied in stellarators. Although long-wavelength ZFs are supressed in stellarators, their

temporal evolution exhibits a distinctive feature: a ZF perturbation approaches its final value

via a damped, low-frequency, oscillation. Interest in the properties of the linear relaxation of

ZFs is fostered by the idea that  such properties can influence the non-linear saturation of

turbulence and its associated transport. In particular, they could be used as cheap figures of

merit  in the search for turbulence-optimized stellarator configurations.  In this contribution

recent  numerical  calculations  of  linear  relaxation properties  of  ZFs in  stellarators will  be

reviewed.  In addition, the first  experimental observation of  an oscillatory relaxation of an

electrostatic potential perturbation in a stellarator [1] will be presented. The oscillation was

detected in a pellet injection experiment in TJ-II and agrees with theoretical predictions and

numerical simulations of ZF relaxation in this magnetic configuration.

[1]  J.  Alonso  et  al.,  "Observation  of  oscillatory  radial  electric  field  relaxation  in  a  helical  plasma".

arXiv:1609.00281v1 [physics.plasm-ph]

44th EPS Conference on Plasma Physics O2.104


