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Formation of a post-disruption multi-mega Ampère runaway electron (RE) beam is a concern

for future fusion reactors. Multispectral camera imaging systems[1] aid in experimental valida-

tion of explanatory and predictive models which form the basis for mitigation strategy design.

In TCV the 4 channel beam-splitter based MultiCam system was used to record runaway

synchrotron radiation at several narrow bands in the visible range. A tomographic reconstruction

technique for extracting the RE distribution from these images was demonstrated[2], relying on

the synthetic diagnostic SOFT[3]. It was found that the synchrotron emission is dominated by

runaways of normalized momenta p/mec around 60 with anomalously high pitch angles of

≈0.5rad. The hypothesis is that resonant interaction of the runaways with the toroidal field

ripple or high frequency plasma instabilities causes efficient pitch angle scattering[2,4].

Two new optical cavity based multispectral camera systems at TCV, closely resembling the

MANTIS system[1], will facilitate synchrotron based distribution reconstructions in experi-

mental studies of runaway-perturbation interactions. The primary aim of these systems is the

acquisition of 2D emissivity maps of multiple atomic emission lines. In the context of run-

away studies, these will be used to study the spatial impurity distribution during gas injection

based mitigation experiments. Special attention will be paid to the two way relation between

the runaway distribution and background gas ionisation state.
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