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Filaments in fusion plasmas are high-density structures aligned with magnetic field lines and

can be responsible for a significant portion of particle transport in the plasma edge. Their origin

is often linked to density perturbations caused by interchange modes, in which curvature and

∇B drifts result in charge separation. This polarized structure is moved by E × B drift [1]. Such

filaments have been observed on W7-X by multiple diagnostics, including fast-cameras [2], al-

kali beam emission spectroscopy [3] and reciprocating probes [4].

Due to the complex magnetic geometry, the 2-D description of filaments in W7-X, as it is com-

mon on tokamaks, is insufficient, a 3-D treatment is necessary. Most diagnostics offer a 1 or 2-D

view on filaments, focusing on radial or poloidal motion. To reveal 3-D behaviour, the W7-X

fast-camera system [5] offers a tangential vantage point, from where both poloidal movement

and toroidal structure are visible, including toroidal turn around.

In this study, an analysis of W7-X fast-camera images from various divertor configurations is

presented. The gathered light is filtered to different atomic emission lines, such as Hα and C

III (due to the carbon divertors, it is a common impurity in the edge plasma). Pixel-wise corre-

lations of images from various shots of standard, high and low ι configurations are compared

to highlight differences in filament geometry and dynamics. Shape and toroidal extent is exam-

ined and showcased in the context of the magnetic geometry by overlaying the projection of

magnetic field lines and flux surfaces. Poloidal rotation of filaments is often seen. Localization

and direction of movement is mapped, its velocity estimated. Results are compared to those of

other diagnostics.

References
[1] D’Ippolito D. A. et al Phys. Plasmas 18, 060501 (2011)

[2] Kocsis G. et al 44th EPS Conf. on Plasma Phys. ECA vol. 41F, O2.102 (2017)

[3] Zoletnik S. et al Plasma Phys. Control. Fusion 62, 014017 (2020)

[4] Killer C. et al Plasma Phys. Control. Fusion 62, 085003 (2020)

[5] Kocsis G. et al Fus. Eng. Des. 96-97, 808, (2015)

*See Pedersen et al 2021 (https://doi.org/10.1088/1741-4326/ac2cf5) for the W7-X Team.


