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This work presents the use of a collisional-radiative model to infer plasma parameters from 2D

emissivities of several deuterium Balmer lines. The emissivities were obtained by MANTIS, an

absolutely calibrated, 10-camera imaging polychromator with < 5mm spatial resolution, up to

800Hz frame rate, viewing the lower divertor tangentially.

Our analysis of those image frames generates 2D maps of plasma parameters such as electron

density, temperature, neutral atomic density and the reaction rates for ionisation, recombination

and charge exchange as a function of time. The analysis is compared and validated against a

SOLPS-ITER simulation accounting for drifts. The results are compared against the simulation

in 2D, radial and poloidal profiles to probe the numerous effects of particle transport in the

Scrape-Off Layer, in particular in the approach to detached divertor leg conditions.

The inferred inner divertor leg radial profiles of the electron density and temperature were

consistent with the SOLPS-ITER predictions. A significant transport of particles to the private

flux region is found experimentally, that is not captured in the simulation. The simulation di-

verges from the experiment at the outer divertor target, where the plasma emission appears

to be consistent with the emission driven by plasma-molecule interactions. Our analysis also

shows prospects for aiding the power exhaust control efforts by potentially providing an optical

tracking of the particle balance in the divertor.


