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Figure 1: Comparison of turbulent heat

fluxes in the two stellarators in the presence

of ZFs.

We present a comparative study of ion heat trans-

port in two optimized stellarator configurations,

Wendelstein 7-X (W7-X) and the quasi-symmetric

design QSTK [1, 2]. Using the global Gyrokinetic

Toroidal Code (GTC)[3], we investigate how zonal

flows (ZFs) suppress electrostatic ion-temperature-

gradient (ITG) turbulence. Nonlinear GTC sim-

ulations show that ZFs substantially reduce the

normalized ion heat flux in both devices, with

QSTK exhibiting consistently lower fluxes and a

higher linear ITG threshold [2]. Mode structures are

similar between the configurations, indicating that

QSTK’s reduced transport is primarily due to im-

proved linear stability combined with stronger nonlinear ZF regulation. These results highlight

the importance of combining linear stability metrics together with nonlinear ZF dynamics to

suppress turbulent heat fluxes in optimized stellarators.
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