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The validation of fluid-neutral edge plasma codes with experiments on existing all-

metal tokamaks is critical for extrapolating predictive capabilities to ITER and DEMO divertor 

studies. Decoupling power exhaust physics from the influence of carbon content in the JET 

ITER-like wall configuration allows for an unobscured assessment of hydrogen atomic and 

molecular volumetric processes on the onset and evolution of detachment. In this work we 

employ an integrated spectroscopic analysis to investigate the dominant detachment processes 

in well-diagnosed unseeded L-mode density limit discharges, and contrast the experimental 

results with EDGE2D-EIRENE simulations to assess line-integration effects on the self-

consistency of the inferred plasma parameters. 

The main experimental findings include: previously unreported high Ly-α opacity at 

and outboard of the outer strike point (Ly-α escape factor estimated from the Ly-β/Ba-α ratio 

assuming statistical fine structure level populations), consistent with the location of the peak 

atomic density; and a modest influence of volume recombination as a particle sink, indicating 

the reduction in the ionisation source due to momentum and radiation losses as the main driver 

in reducing the total ion flux to the outer target. To further scrutinise the analysis technique and 

influence of line-integration effects (e.g., differences in the emission distribution along a line-

of-sight for low-n and high-n hydrogen Balmer lines; and/or the ability to recover the peak ne 

from line-integrated Stark broadened spectral lines), we implemented synthetic spectroscopy 

capabilities in post-processing EDGE2D-EIRENE simulations. We found line-integration 

effects to have only a modest to moderate effect on the spectroscopic recovery of plasma 

parameters (e.g., ne, Te, nH, Srec) corresponding to the region of peak emission. The work serves 

as a benchmark for application of the integrated spectroscopic analysis to JET detachment 

experiments in less ideal conditions from the measurement perspective (e.g., impurity seeded 

and H-mode scenarios). 
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