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 It is known that zonal flow can suppress turbulent transport in magnetically confined 

torus plasma. In Next Generation Stellarator (NGS) study at National Institute for Fusion 

Science (NIFS), a new scheme in which the zonal flow dependence on the geodesic curvature is 

considered has been developed to minimize turbulent transport in three-dimensional plasmas. 

The turbulent transport properties with different magnetic configurations were investigated in 

the Large Helical Device (LHD) to verify the scheme experimentally. 

 In this study, the geodesic curvature of the magnetic field in the LHD was varied. We 

performed turbulent transport analysis and compared the density fluctuation with the scale of 

ion Larmor radius. Even though the density fluctuations at low geodesic curvature are more 

intense than those at higher geodesic curvature, the turbulent transport is small. The result 

suggests that the zonal flow suppresses the turbulent transport. The zonal flow effect was 

evaluated employing a synthetic technique with a simplified turbulent transport model [1], 

which took the zonal flow effect into account and was quantitatively validated by the 

experimental data of LHD plasmas. Geodesic curvature dependence of the zonal flow is 

consistent with the theoretical prediction (zonal flow is less intense at higher geodesic 

curvature) [2]. 
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