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Abstract 

Magnetically confined plasma shows anomalous transport by micro-scale turbulence modes such as ion 

temperature gradient mode and trapped electron gradient mode (TEM). There are different results regarding 

whether zonal flow is involved as a saturation mechanism [1,2], and weak zonal flow (ZF) saturation appears 

depending on the electron profile [3]. In this study, we quantitatively compared the contribution of saturation to 

ZF in TEM by carefully changing resolution and electron profile. We used the gyrokinetic code CGYRO [4], 

which simulates the microinstabilities in a local flux tube. The free energy transfer and zonal flow production rate 

were examined. The results of the simulations revealed that fine resolution is essential to capture the correct zonal 

flow coupling. When the simulation was conducted at a finer resolution than previous studies, the energy transfer 

from the electron channel to ZF increased, resulting in a shift from weak ZF TEM to strong ZF saturation. 

Although it has been proposed that the contribution of trapped electrons to ZF excitation is insignificant [5], the 

simulation results indicate significant zonal flow production from the electron channel and clearly show that 

trapped electrons on the velocity grid are coupled to ZF. These results were obtained because recent advances in 

computing power have enabled higher resolutions to be achieved. These quantitative results could contribute to 

the validation of reduced models which rely on zonal flow saturation for TEM. 
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