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K5 In stellarators, zonal-flow activities depend sensitively on the three-dimensional
geometry of magnetic fields.

/N5 It is commonly believed that zonal flows are stronger and more effective at
suppressing turbulence in configurations with smaller linear zonal-flow damping rates.

X W : However, in this paper, the zonal-flow activities are studied in three
representative Wendelstein 7-X configurations, and the results are contrary to the
common belief.

N%1: From linear simulations of zonal flows, the low-iota configuration gives the
largest linear-damping rate.

N Z52: In contrast, from nonlinear turbulence simulations, it turns out that the low-iota
configuration corresponds to the strongest zonal flows.

N %¥3: To explain this apparent contradiction, two geometric quantities are introduced:
the geodesic curvature k; and the drift well K. It is shown that (B4R B A FE).

FAEF /. These results lead to a better understanding of zonal flow—turbulence
interactions and could help developing reduced models for predicting turbulent transport.
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