
On the influence of ExB sheared flows in the statistical properties of turbulence in

the plasma boundary of the TJ-II stellarator

O. Orozco, E. Faleiro*, C. Hidalgo, M.A. Pedrosa, C. Silva**, E. Sánchez,

J. M. Gómez*, E. Calderón,

EURATOM-CIEMAT, 28040-Madrid, Spain

*Universidad Complutense de Madrid, Spain

**IST, Lisbon, Portugal

In the paper we report the investigation of the influence of ExB sheared flows and

magnetic topology in the statistical properties of turbulence in the plasma boundary

region of the TJ-II stellarator.

Experiments were carry out in Electron Cyclotron Heated plasmas (PECRH= 200 – 400

kW, BT = 1 T, R = 1.5 m, <a> ≤ 0.22 m) in the TJ-II stellarator.. The statistical

properties of fluctuations were also investigated during electrode biasing experiments.

In agreement with previous findings [1], fluctuations show clearly a non Gaussian

features with pulses that are asymmetric in time. The degree of asymmetry is minimum

near the Last Closed Flux Surface (LCFS) and increases in the SOL region. The degree

of asymmetry is higher in plasmas regimes without edge-sheared flows.

The statistical properties of fluctuations have been also investigated during density scan

and ECRH power modulation experiments in which the initial plasma density was set

near the critical value to trigger the onset of sheared flows. Experimental findings show

that, in the proximity of the LCFS, the deviation from a gaussian distribution is

dynamically coupled with the appearance / disappearance of sheared flows.

The influence of electrode biasing electric fields on fluctuations depends on plasma

radius and plasma parameters (e.g. density) [2]. In particular, at high ECRH plasmas (n

≈ 0.8 x 1019 m-3) and in the plasma edge regions, fluctuations become more gaussian

once the electrode biasing is turned on.

Present findings show the importance of both magnetic configuration and sheared flows

to determine the statistical properties of fluctuations in the plasma boundary region.
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