
Gyrokinetic simulation of ITG turbulence
[Lin, Hahm, et al., Phys.Plasmas (2000)]
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Collisional damping of zonal flows

Enhancement of turbulent transport

Collisional Effects on Zonal Flows and Turbulent Transport



Collision Operators (Linearized)
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Collision Model

Electron-ion collision
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Like-particle collision
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Collision Term in Gyrokinetic Equation
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Collisional gyrokinetic equation for zonal-flow components
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Gyrokinetic equation for zonal-flow components with wave number vector

where  G(p) and  H(p)  are defined by
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Zonal-Flow Potential
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ITG-Mode Driven Zonal Flows
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Results from Gyrokinetic Vlasov Simulation

Gyrokinetic Vlasov Simulation using the test-particle collision model

Time evolution of ITG-mode-driven zonal flows in a tokamak
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