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Optimising the confinement properties of tokamak plasmas is crucial for designing econom-
ically feasible fusion reactors in the future. Plenty of progress has been made in improving
plasma confinement experimentally over the years, but we still lack the theoretical understand-
ing explain the underlying physical mechanisms.

Generally the plasma confinement is expected to be shaped by plasma turbulence and flows.
However, the interaction of these phenomena and the vast separation in temporal and spatial
scales make the puzzle difficult to crack. Advanced computational methods, inculding gyroki-
netics, have been developed in an attempt to address the issue via massively parallelised com-
puter simulations.

We apply the simulation code ELMFIRE to study turbulent flow dynamics in ohmic tokamak
discharges. Based on a combination of gyrokinetic theory and particle-in-cell method, ELM-
FIRE couples the electrostatic turbulence and neoclassical physics in a global tokamak geome-
try. The flows produced by the code has been benchmarked against experimental measurements
in the past [1].

Now particular attention is paid to the geodesic acoustic mode (GAM), a temporally oscillat-
ing flow, and its interaction with transport [2, 3]. Purely computational studies have established
the scaling of GAM properties, while direct comparisons to experimental FT-2 tokamak mea-
surements show qualitative agreement. The oscillations of flow are strongly correlated with

similar fluctuations in particle and heat fluxes. [4]
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