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Modeling of anomalous transport, typically based on gyrokinetic theory, is an essen-

tial tool for better understanding and possibly improving the confinement of magnetic

fusion plasmas. A well-benchmarked and established implementation of the gyrokinetic

Vlasov-Maxwell system of equations can, for instance, be found in the software pack-

age Gene. This Eulerian code employs a field-aligned coordinate system in general

toroidal magnetic geometries, may consider an arbitrary number of fully gyrokinetically

treated species, a realistic, linearized Landau-Boltzmann collision operator, electromag-

netic fluctuations and offers two important approaches. On the one hand, a flux-tube

approximation being in particular local in the radial direction can be employed which

allows for a very fast and efficient computation. In this case, one implicitly assumes a

gyro-Bohm transport scaling, i.e. a Bohm scaling reduced by the gyroradius-to-machine-

size ratio ρ∗. On the other hand, Gene has recently been extended to also include full

radial temperature, density, and geometry variations which enables investigations of

nonlocal effects. An obvious application of these two approaches which shall be pre-

sented in this contribution is a detailed study on the importance of finite-size effects –

i.e. the validity of the local approach and transport scaling laws [1, 2] – in present-day

devices such as ASDEX Upgrade or TCV by means of linear and nonlinear electromag-

netic simulations. Furthermore, different sources and sinks – e.g., a Krook-type heat

source to keep temperature profiles almost constant as well as a more realistic, localized

heat source – being available in Gene will be discussed. Applying floating boundary

conditions moreover allows for flux-driven simulations and thus enables to address non-

local effects such as heat flux avalanche propagation [3, 4, 5]. Finally, possibilities for

an equilibrium feedback mechanism, i.e. an automatic adaptation of the equilibrium

profiles, will be explored.
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