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Burning plasmas are complex systems with multiple spatial and temporal
scales. A substaintial energetic-particle minority characteristic for the burning
plasmas plays a role of a cross-scale mediator coupling electromagnetic turbu-
lence, global Alfvénic modes, and zonal flows. All these phenomena co-exist
and mutually interact in burning plasmas. One needs a single framework which
includes all these parts of the problem in order to address it properly. In this
presentation, we will describe our plans to use the gyrokinetic particle-in-cell
codes ORB5 and EUTERPE for this purpose. This work is proposed to be
done in the frame of EUROfusion’s TSVV Task 10. One of the important de-
velopments targeted in this proposal is refactoring of ORB5 and EUTERPE
aiming at a single European framework for global gyrokinetic particle-in-cell
simulations. Another possible approach to the problem can follow the ongoing
GEMPIC-AMReX development to solve the gyrokinetic electromagnetic equa-
tions with the perturbed electromagnetic fields replacing the more conventional
potentials. The advantages of this approach are the absence of the cancellation
problem and eventually a superior scaling properties due to the locality of the
solver. The last point is of especial importance for future exascale systems.
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