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Neoclassical  optimization  in  Wendelstein  7-X  (W7-X)  has  successfully  reduced  the

neoclassical transport  in the core [1], but understanding of edge and Scrape-Off-Layer

(SOL) phenomena is still in its infancy. To understand the nature of transport in the SOL of

stellarators,  the  BSTING  project  [2]  has  developed  the  BOUT++  framework  for  stellarator

geometries [3]. Here, we present results from the first turbulence simulations in the W7-X SOL.

The  initial  fluctuation  amplitude  distribution  exhibits  a  structure  reminiscent  of  previous

gyrokinetic  results  [4],  see  Figure  1.  The  influence  of  the  magnetic  island  geometry  on  the

fluctuations in the W7-X SOL is investigated. Shear flow patterns are observed in the SOL and a

correlation  is  seen  with  the  connection  length  profile,  which  has  implications  for  filament

generation and turbulent transport in the SOL. A comparison with experimental measurements in

several magnetic configurations is presented. 

Figure 1: Simulated fluctuation amplitude on a flux surface in the SOL of the W7-X standard configuration. The white
contours indicate intersections with the boundary.
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