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Numerical simulation study of plasma-beta scaling of turbulent transport
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Numerical simulation of turbulence in finite beta plasma is important for
predicting fusion reactor. We have developed a new gyrokinetic simulation code that enables us to
evaluate turbulent transport in finite beta plasmas. We revealed plasma beta dependence of turbulent
transport of heat and particles by means of the new simulation code. Turbulent fluctuation becomes
electromagnetic in finite beta plasma, and magnetic perturbation suppresses drift-wave turbulence that is
normally responsible for turbulent transport in zero beta. In finite beta, magnetohydrodynamic turbulence
influenced by kinetic effects is responsible for turbulent transport. The saturation mechanism of the
electromagnetic turbulence is significantly different from the turbulence at zero beta because of very
weak zonal flow which is a structure formation regulating the drift-wave turbulence. A new saturation
mechanism of electromagnetic turbulence is a structure formation along the magnetic field line.
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