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Impurity seeding will be essential to protect the divertor and control power exhaust in future fusion
reactors. Understanding impurity effects in current experiments is key to planning exhaust strategies in
future machines. While core radiation and dilution are expected to degrade performance, experiments
have shown instances of improved energy confinement following seeding. This talk aims to explain this
effect starting from a high-power, high-triangularity neon seeding scan at JET, which showed enhanced
confinement [1]. A comprehensive view requires careful review of past modelling of seeded scenarios,
particularly at JET. The observed confinement and neutron rate increases result from complex
interactions between edge, core, and pedestal—though these have largely been studied separately. In the
core, increases in temperature and density peaking were linked to ITG mode dilution, in both C-wall
[2,3] and W-wall discharges using TGLF [4] and QuaLiKiz [5,6]. Edge modelling with SOLPS and
EDGE2D qualitatively reproduced key trends from Neon and Nitrogen seeding: ionization front
position, target heat flux reduction [7,8], and separatrix conditions [9]. The pedestal remains the least
understood, due to the absence of a predictive model and the intricate role of transport and MHD.
Ongoing gyrokinetic and MHD studies aim to reach a qualitative understanding of pedestal changes
post-seeding. The talk will conclude with first attempts at integrating core, edge, and pedestal to enable
further modelling across a wider range of experiments [10,11].
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