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A new algorithm has been developed that can simulate electromagnetic toka-
mak microturbulence with experimental values of plasma (3 and drift-kinetic
electrons using gyrokinetic df particle-in-cell (PIC) simulation methods.? PIC
methods of this type have the computational advantage of resolving particle-
wave resonance effects using only a three-dimensional spatial grid. This al-
lows for high velocity space resolution in local flux-tube simulation domains to
ensure numerical convergence with respect to all five phase space dimensions
and time. The simulation is massively-parallel and includes electron-ion colli-
sions. Here, electromagnetic, kinetic electron simulation results are analyzed
and compared with both adiabatic electron and electrostatic kinetic electron
results. Spectral analysis shows that the residual zonal flow is less stationary in
electromagnetic turbulence thereby leading to small transient bursts in energy
flux. In addition, a plausible explanation is given for why gyrokinetic turbulence
simulations produce energy fluxes that are much too high for typical H-mode
parameters. Tokamaks operate in such a way to avoid the ballooning limit while
maximizing 8. This puts such plasmas in a “pocket” of good confinement where
ion-temperature-gradient driven turbulence is reduced due to finite-3 stabiliza-
tion.
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