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Nonlinear gyrokinetic simulations in a closed fieldline geometry is presented to explore the physics of
collisionless plasma turbulence cascade. While spontaneously formed zonal flows and small-scale turbu-
lence demonstrate predator-prey dynamics, a particular cascade spectrum emerges even in the presence
of energy injection. The electrostatic potential and the density spectra appear in good agreement with
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simple theoretical prediction ‘gbk‘ ~ |ﬁk|2 x k=3/ (1 + k2)2[?], with the spectra becoming anisotropic
at small scales. The results indicate that the disparate scale interactions, and in particular the refrac-
tion and shearing of larger scale eddies by the self-consistent zonal flows, play the dominant role over
the local interactions in creating the characteristic turbulence spectrum, and that the nonlinear phy-
sics in gyrokinetic system in a simple geometry compares reasonably well with reduced model such as

Charney-Hasegawa-Mima equation.

@© Non Linéaire Publications, Avenue de I’Université, BP 12, 76801 Saint-Etienne du Rouvray cedex



