
 
    Tungsten is planned to use as material for the divertor 
plates in ITER because of the high sputtering threshold 
energy for light ion bombardment, the highest melting point 
among all the elements, and less tritium retention compared 
with carbon-based materials. Since in ITER extremely high 
particle- and heat-fluxes are predicted based on the 
intermittent edge plasma transport, e.g., edge-localized-
mode, it causes a serious damage to such components. 
Tungsten is therefore considered to be one of the most 
abundant impurities in the ITER plasma. Emission lines of 
highly charged tungsten ions thus play an important role in 
the spectroscopic diagnostics of the ITER plasma, and 
consequently the spectroscopic data of tungsten ions have 
been studied at several facilities [1-3]. An electron beam ion 
trap is a useful device for the systematic spectroscopic 
studies of highly charged tungsten ions. We have 
constructed a compact electron beam ion trap, called CoBIT 
[4-6], and observed extreme ultraviolet (EUV) spectra of 
highly charged tungsten ions (W XX ~ W XXXIV) in the 
wavelength range of 15~45 Å. The observed lines have been 
identified as the 6g-4f, 5f-4d, 5p-4d and 5g-4f transitions of 
W20-35+. 
    Spectra from tungsten injected with an impurity pellet 
have been observed in LHD. Emission lines from the 
various highly charged tungsten ions are included in the 
observed spectra and it is necessary to identify the charge 
state of tungsten ion. We have already succeeded in the 
identification of the emission line from highly charged 
tungsten ions of W20+ to W35+ through the experiment using 
CoBIT. From the comparison of those experimental data, 
observed lines from LHD have been identified. Figure 1 
shows the electron energy dependence of EUV spectra after 
impurity tungsten pellet injection. The electron temperature 
of the plasma increases sequentially from the bottom 
spectrum. The emission lines from highly charged tungsten 
ions, of which the charge states are of W21+ to W40+, were 
identified. As the temperature increases, the emission lines 

shifts to higher charge state of tungsten. In the low 
temperature plasma, the 6g-4f and 5g-4f transitions are 
dominant, while in the high temperature plasma the 5f-4d 
and 5p-4d transitions become dominant. In plasmas with 
higher temperature, it is then possible to observe the 
transition lines of the 5d-4p. 
    We now plan to measure the electron energy 
dependence of the tungsten EUV spectra systematically. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
Figure 1 Electron energy dependence of EUV spectra 
after impurity tungsten pellet injection in LHD. The 
electron temperature increases sequentially from the 
bottom spectrum. 
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