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Roadmap RE-induced wall damage

Abstract. This Roadmap article addresses the critical and multifaceted challenge of plasma-
facing component (PFC) damage caused by runaway electrons (REs) in tokamaks, a phenomenon
that poses a significant threat to the viability and longevity of future fusion reactors such as ITER
and DEMO. The dramatically increased RE production expected in future high-current tokamaks
makes it very difficult to avoid or mitigate REs in such devices when a plasma discharge terminates
abnormally. Preventing damage from the intense localised heat loads they can cause requires a
holistic approach that considers plasma, REs and PFC damage. Despite decades of progress in
understanding the physics of REs and the thermomechanical response of PFCs separately, their
complex interplay remains poorly understood. This document aims to initiate a coordinated,
interdisciplinary approach to bridge this gap by reviewing experimental evidence, advancing
diagnostic capabilities, and improving modelling tools across different scales, dimensionalities,
and fidelities. Key topics include RE beam formation and transport, damage mechanisms in
both brittle and metallic PFCs, and observed effects in major facilities such as JET, DIII-D,
WEST and EAST. The Roadmap emphasises the urgency of predictive, high-fidelity modelling
validated against well-diagnosed controlled experiments, particularly in the light of recent changes
in ITER’s wall material strategy and the growing importance of private sector fusion initiatives.
Each section of the Roadmap article is written to provide a concise overview of one area of
this multidisciplinary subject, with an assessment of the status, a look at current and future
challenges, and a brief summary. The ultimate goal of this initiative is to guide future mitigation
strategies and design resilient components that can withstand the intense localised loads imposed
by REs, thus ensuring the safe and sustainable operation of the next generation of fusion power
plants.





























































































































































































