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Recent tokamaks like WEST are equipped with metallic walls, mostly tungsten (W), to keep 

fuel retention in the plasma-facing components and erosion under acceptable levels. However, 

heavy impurities radiate a lot of energy out of the plasma core and are a major source of 

concern, thus robust control and diagnostic tools are needed for future operations. W core 

density can be reconstructed using Soft X-ray (SXR) tomography (in the range 1 - 15 keV)  

thanks to the W radiation function LW,η convoluted with the spectral response η of the 

detector, so called the W filtered cooling factor, including Bremsstrahlung, recombination and 

line emission. Solving the ionization equilibrium allows to retrieve the fractional abundances 

of each W ionization state and to compute LW,η. Unfortunately, the ionization equilibrium 

depends on transport, and considering that the global impurity cooling factor is not affected 

by transport is not necessarily always a safe assumption. 

In this work, we investigate the robustness of LW,η against transport and its application to W 

core density reconstruction with the new WEST SXR diagnostic, composed of two GEM (Gas 

Electron Multiplier) cameras [1, 2] working in photon counting mode, thus allowing 

tomographic inversions [3] in tunable energy bands. Several plasma emission scenarios are 

modelled using ADAS coefficients and different sets of arbitrary Diffusion and Velocity 

coefficients (D, V) to perturb the ionization equilibrium. The measured GEM spectrum is then 

retrieved thanks to a synthetic diagnostic [4]. Studies are focused on finding a GEM photon 

energy band which optimizes the stability of LW,η against transport in the validity domain 

defined by the chosen scenarios. Finally, since transport coefficients are a priori unknown 

during experiments, a genetic algorithm is developed to determine empirically the transport 

coefficients from measurements and check the LW,η stability assumption. 
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