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Due to the advances in code development and algorithmic performance optimisation, it is

possible nowadays to perform global, gyrokinetic simulations in 3-D stellarator geometry. Such

studies are of extreme importance, as only they can take into account effects like radially global

E ×B shear or global profile shapes, which play a key role in understanding plasma confine-

ment [1]. While studies like [2–5] paved the way for understanding global ITG turbulence in

stellarators, all results presented up to this point were provided by using an adiabatic electron

model. However, kinetic electron effects can play a major role in order to understand plasma

performance in Wendelstein 7-X (W7-X) [6].

For this reason, GENE-3D [7] was recently upgraded to an electromagnetic stellarator turbu-

lence code. In this contribution, we present a first application by comparing global, nonlinear

simulations of ITG turbulence in Wendelstein 7-X using adiabatic and kinetic electrons, as well

as simulations at finite plasma-β . After that, we present preliminary results of comparisons

between simulations with different model complexity that build towards a validation of gyroki-

netic theory against an ECRH discharge of W7-X.

References
[1] J. Lore et al., Physics of Plasmas 17, 5 (2010)

[2] A. Bañón Navarro et al., Plasma Physics and Controlled Fusion 62, 10 (2020)

[3] M. D. J. Cole et el., Physics of Plasmas 62, 4 (2020)

[4] E. Sánchez et al., Journal of Plasma Physics 86, 5 (2020)

[5] H. Y. Wang et al., Physics of Plasmas 27, 8 (2020)

[6] A. v. Stechow et al., arXiv:2010.02160, 2020

[7] M. Maurer et al., Journal of Computational Physics 420, (2020)

47th EPS Conference on Plasma Physics P1.1079


