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Filaments are field aligned structures that are known to form in the scrape-off-layer (SOL) in

tokamaks. These structures are composed of hot electrons and ions. They can constitute a non-

negligible thermal and particle flux on the first wall. As such the migration of these structures

to the first wall is problematic. All unnecessary heat loading of structural components must be

avoided to prolong the lifetime of a fusion device. In order to arrive at an optimal design for a

next-generation machine it is advantageous to predict wall fluxes so that thermal loading and

tritium retention can be modeled. One approach to predicting such fluxes in plasmas is to rely

on simulation. Directly solving a kinetic equation would require the position and velocity of

many particles to be tracked. For large particle numbers this can become very computationally

intensive. A fluid description reduces this complexity by considering macroscopic quantities of

the plasma. Velocity moments of a kinetic equation (such as the Vlasov equation) are taken and

solved self-consistently. This simplification makes the problem tractable. However depending

on which kinetic equation, closure and approximations are used some physics can be lost. For

instance, finite Larmor radius effects are often lost.

The approach described herein is to use a gyrofluid model. Gyrofluid models incorporate

higher order finite Larmor radius effects more naturally that other fluid models. A formulation

of a gyrofluid model from the gyrokinetic Vlasov equation is introduced [1]. Initial progress

towards solving this gyrofluid model using BOUT++ [2] is presented. The focus of this simula-

tion is the effect of a finite Larmor radius in the presence of strong local gradients. Of particular

interest is the interaction between the plasma background and filament propagation near the

SOL.

References
[1] Matthias Wiesenberger, Gyrofluid computations of filament dynamics in tokamak scrape-off layers by, Disser-

tation, University of Innsbruck, Austria, 2014.

[2] B D Dudson, M V Umansky, X Q Xu, P B Snyder, and H R Wilson, “BOUT++: A framework for parallel

plasma fluid simulations”, Comput. Phys. Commun., vol. 180, pp. 1467–1480, 2009.

This work has been carried out within the framework of the EUROfusion Consortium and has received funding

from the Euratom research and training programme 2014-2018 under grant agreement No 633053 and from the

RCUK Energy Programme [grant number EP/I501045]. To obtain further information on the data and models

underlying this paper please contact PublicationsManager@ccfe.ac.uk*. The views and opinions expressed herein

do not necessarily reflect those of the European Commission.

44th EPS Conference on Plasma Physics P4.124


