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The inner walls of current (AUG, JET, WEST) and future (ITER) tokamaks use tungsten 

W. In many devices with W wall components, plasma scenarios have been developed aimed at 

minimizing W erosion from the plasma facing components and W contamination of the 

confined plasma. A crucial criterion for the success of those scenarios is the core W density. 

For this reason, it is important to determine the W density experimentally [1]. However, little 

attention has been given to the tungsten spectrum background that may affect its density 

determination. The aim of this work is to analyze the tungsten spectral emission in the EUV 

region measured in the WEST tokamak by a grazing incidence spectrometer [2] and to extract 

from the spectrum background some information complementary to the spectral line intensities 

for the determination of tungsten density in the plasma core.  

In a recent work [3], a method was developed to compute the local tungsten density 

from its line brightness in the EUV region in WEST tokamak. The density of the W42+ to W45+ 

ions was computed from isolated strong lines emitted in the 120-135 Å region. In the present 

work, we model the spectrum background. It appears to be complex, because in addition to the 

Bremsstrahlung and the radiative recombination, higher diffraction orders of the quasi-

continuum emission may contribute to the background. We have calculated the grating 

efficiency, and in our spectral region of interest (120-160 Å), the results show that the 

contribution of the second and third orders is negligible compared to the other emission types. 

The bremsstrahlung and the radiative recombination emissions are computed with the help of 

the experimental Zeff and the W density deduced from the EUV line measurements. Assuming 

three types of impurities: light (C, N, O), mid (Fr, Cu) and W, we can thus assess the impurity 

mix from the consistent modeling of the background and of the spectral lines by fitting it to the 

measurements. This allowed us to develop a fitting method for the EUV spectra and evaluate 

the impact on the derived line intensities. The method is used to resolve the tungsten blended 

lines, to extract properly the line characteristics and to determine the tungsten density. It is also 

used here to show that W accumulation triggered by ICRH is responsible for a radiative collapse 

in a WEST plasma. 

 

[1] Asmussen, Knut, et al. "Spectroscopic investigations of tungsten in the EUV region and the determination 

of its concentration in tokamaks." Nuclear fusion 38.7 (1998): 967. 

[2] Schwob, J. L., et al. "High‐resolution duo‐multichannel soft x‐ray spectrometer for tokamak plasma 

diagnostics." Review of scientific instruments 58.9 (1987): 1601-1615.  

[3] R. Guirlet, et al. To be submitted.  

https://www.researchgate.net/institution/Aix-Marseille_Universite
https://www.researchgate.net/institution/Aix-Marseille_Universite

