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　In tokamak research, it is one of critical issues to sustain 

high temperature plasmas efficiently by suppressing turbulent 

transport, which dissipates the heat from the reactor core. Up 

to now, ion turbulence (characteristic wave length λ ～5mm) 

has been studied based on first principle simulations. 

However, calculation of the microscopic electron turbulence 

(λ ～0.1mm) which is important especially in burning 

plasmas in “ITER”, where the electron heating by a-particles 

becomes dominant, in experimentally relevant parameters is 

prohibitively costly. To overcome this difficulty, we 

developed a new simulation technique using field line 

aligned mesh (Fig.3-10), and succeeded in simulating the 

electron turbulence. By using this simulation, we studied the 

electron turbulence in a transport barrier region, which is 

often observed in recent experiments. The results show that 

in a barrier region, zonal flows are produced which suppress 

heat flux from a core (Fig.3-11 (a)), and that this effect can 

be expected to occur also in future large devices. Further 

analyses on turbulent structures clarified that they have two 

dimensional (2D) like character, which is similar to that 

found in atmospheres of planets, and that zonal flows are 

generated from self-organization processes similar to those of 

East-West zonal jets on planets (Fig.3-12).
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(e) t=1.57μs

(d) t=0.32μs

(c) t=0s
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