
Experimental investigation of edge sheared flow development and
configuration effects in the TJ-II stellarator

M.A. Pedrosa, C. Hidalgo, A. Alonso, E. Calderón, O. Orozco, J.L. de Pablos
and the TJ-II team

Laboratorio Nacional de Fusion, Euratom-Ciemat, 28040 Madrid, Spain

Experimental results have shown that the generation of spontaneous perpendicular sheared
flow (i.e. the naturally occurring shear layer) requires a minimum plasma density or gradient
in the TJ-II stellarator1. This finding has been observed by means of multiple plasma
diagnostics, including probes, fast cameras, reflectometry and HIBP2. The obtained shearing
rate of the naturally occurring shear layer results in general comparable to the one observed
during biasing-improved confinement regimes3. It has been found that there is a coupling
between the onset of sheared flow development and an increase in the level of plasma edge
fluctuations pointing to turbulence as the main ingredient of the radial electric field drive;
once the shear flow develops the level of turbulence tends to decrease4.

The link between the development of sheared flows and plasma density in TJ-II has been
observed in different magnetic configurations and plasma regimes. Preliminary results show
that the threshold density value depends on the iota value and on the magnetic ripple
(plasma volume)5. Recent experiments carried out in the LHD stellarator have shown that
edge sheared flows are also affected by the magnitude of edge magnetic ripple: the threshold
density to trigger edge sheared flows increases with magnetic ripple6. Those results have
been interpreted as an evidence of the importance of neoclassical effect in the physics of
ExB sheared flows.

For some TJ-II magnetic configurations with higher edge iota (ι/2π≥1.8) there is a sharp
increase in the edge density gradient simultaneous to a strong reduction of fluctuations and
transport and a slight increase of the shearing rate and perpendicular rotation (≥2 km/s) as
density increases above the threshold. The role of the edge ripple, the presence of edge
rational surfaces and properties of turbulent transport are considered as possible ingredients
to explain the spontaneous development of edge sheared flows in TJ-II.
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