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Kinetic Analysis of Zonal Flows
Theory and Simulation of Zonal Flows Based on Gyrokinetics
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The collisionless time evolution of zonal flows is described based on gyrokinetic theory. The validity of theo-

retical predictions regarding geodesic acoustic modes and residual zonal flows is verified by gyrokinetic Vlasov
simulation.
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Fig. 1 Response function X (t) for the zonal-flow potential. Cir-

cular symbols represent simulation results while a thick
(thin) solid curve is theoretically obtainded with (with-
out) finite-orbit-width effects. A dashedline corresponds
to Krnin (9). Here,€=0.1, g=1.5, Ti= To, and k; a;=0.131
(ai =V Tilmi/2i).
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Fig. 2 Structures of the real part of the perturbed ion gyrocen-
ter distribution function 6#;?1 on the (v, v.)-space ob-
tained from the gyrokinetic Vlasov simulation (a) and
from the analytical solutionin (10) with rapid oscillations
dropped (b). Here, € = 0.18, g=1.4, Ti = T¢, krai = 0.1715,
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