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The heat and particle exhaust in tokamaks is guided to a dedicated region called the divertor.

Unmitigated, the expected fluxes hitting the divertor target during reactor relevant operation

exceed present-day engineering limits. Real-time feedback control of plasma detachment, a

regime characterized by a large reduction of plasma temperature and pressure at the divertor

target, is required to obtain and maintain a sufficient reduction of these fluxes.

A systematic approach to achieve this reduction was recently developed and experimentally

demonstrated on the carbon machine Tokamak à Configuration Variable (TCV) [1]. This ap-

proach is based on real-time feedback control of the C-III emission front, which is related to

a relatively low temperature (<10 eV) region along the divertor leg. The emission front was

actuated by fueling deuterium with controlled opening and closing of a gas valve. Real-time

tracking of the emission front was implemented using a detection algorithm [2] applied to spec-

trally filtered images originating from the multi-spectral imaging diagnostic MANTIS [4].

We take the next step by applying the same systematic approach to direct injection of impuri-

ties, as envisioned for metal-walled machines like ITER and DEMO [5]. As opposed to fueling,

injection of nitrogen facilitates the access to detachment with diminished influence on upstream

density [3]. After a single discharge to identify the dynamics, a controller was designed offline.

We present the first results of feedback-control of the N-II emission front using nitrogen seeding

in TCV, including the first quantitative results of the dynamic response of the edge plasma to

impurity enrichment in L-mode. Experiments in H-mode will be performed in the near future.
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