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Filaments are field aligned density and temperature perturbations, which provide a significant

flux of particles and heat from the last closed flux surface to the far scrape-off layer (SOL) [1].

In order to design next generation tokamaks, it is beneficial to make robust predictions of wall

fluxes, which requires understanding of these non-diffusive transport mechanisms. Especially

in the presence of detachment, this transport is not well understood [2].

We have carried out non-linear, three-dimensional simulations, including neutral-plasma in-

teractions, using the STORM module for BOUT++ [3]. The heat and particle influx is varied,

generating self-consistent 1D profiles that reproduce detached divertor conditions. Filaments

were seeded on a steady-state background, and the resulting filament motion was studied. In

attached conditions a strong target temperature dependence was observed [4]. This was found

to be in part due to a density dependence of diffusion, as an increasing density reduces the

target temperature for a given upstream temperature. Another contribution was due to sheath

conditions, which influences sheath currents.

In detached conditions we found the filament to be electrically insulated from the sheath,

caused by a high resistivity in the cold area adjacent to divertor target. Rather then sheath cur-

rents, viscous currents at the detachment front are providing a sink for the vorticity. In general

a decreasing trend of the radial filament velocity with increasing density is observed, due to the

decreasing temperature at constant energy influx. On the onset of divertor detachment the de-

crease of filament velocity is temporarily broken as the filament becomes electrically insolated

from the divertor target. For small filaments the vorticity is predominantely closed by viscous

currents in the filaments. At the detachment front, due to both high density and low temperature,

viscosity is increased and provides a vorticity sink for large filaments. Thus for all filament sizes

viscosity is the main vorticity closing mechanism, however the location of the sink, as well as

the parallel dynamics, changes depending on the size.
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