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Flux-driven full-f gyrokinetic simulations allow one addressing several important transport

issues such as self-organized criticality (SOC) like behaviors of bursty transport, stiff temper-

ature profiles, momentum transport processes, and impacts of the radial electric field on turbu-

lent transport. Using two different gyrokinetic codes GYSELA [1] and GT5D [2], we investi-

gated the properties of avalanche like transport and SOC like behavior with a fixed heat source.

These simulations are focused on the realistic experimental situations, and based on the 5D

first-principle gyrokinetic theory. These simulations are now feasible thanks to recent advances

in supercomputers and modeling breakthrough.

Figure 1: Frequency spectra of (a) the turbulent ion heat flux χi and (b) the space-temporal

evolutions of the turbulent ion heat flux χi from GYSELA (b) and GT5D (c) results.

We report here that 1/ f type spectra and their transitions to 1/ f 3 type spectra are obtained

in both codes in the flux-driven regime (See Fig. 1 (a)), by carefully setting the profile and

heat source term. These findings are non-trivial since they confirm that this SOC-like behavior

is robust and not dependent on numerics. In addition, it is also shown that the heat transport

is mainly governed by the avalanche-like transport in the edge regions for normalized minor

radius ρ > 0.8 as found in Fig. 1 (b) and (c). The quantitative comparison of these simulations

will also be presented.
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