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SPECTROSCOPY OF BALMER LINES IN ITER: TEST OF MODELlING METHODS AND NEW OPPORTUNITIES
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A new method to account for charged particle dynamics effects in calculations of spectral line shapes (Kinetic Equation Method – KEM) has been proposed and tested for Balmer spectral line shapes by comparisons with the numerical simulations for conditions of ITER divertor plasma.
[image: image2.emf]Fig.1 shows the profiles of the Hα line obtained from the simulation (circles) and from the FFM (full line) for same plasma conditions as on Fig.2 for two different value of magnetic field (B = 2 T and B = 4 T). A very good agreement is found between the simulation and the model.
 Fig. 1. Hα line shapes with external magnetic fields (B = 2 T and B = 4 T) for Ne = 1015cm−3 and Te = 99764 K accounting for ion dynamics. The angle of observation is parallel to the magnetic field. Solid lines correspond to FFM and circles correspond to simulation.
Fig. 2. Density dependence of the relative dip, obtained from Hα line shape calculation. Magnetic field B = 2 T, observation is parallel to B. 
(+) static profile for Te = 1 eV, 
(x) dynamic profile for Te = 1 eV, 
(◦) static profile for Te = 5 eV, 
(•)dynamic profile for Te = 5 eV.
Useful indicator is the relative dip (Imax − Imin)/Imax in spectral line intensity (for observation parallel to magnetic field) which becomes a sensitive function of the electron density. The figure 2 shows the density dependence of the relative dip (Imax − Imin)/Imax calculated from the Hα profiles for two temperatures: Te = 1 eV and Te = 5 eV. As expected, the relative dips obtained from profiles calculated within the static approximation are insensitive to the temperature variation, while a significant discrepancy appears accounting for ion dynamics. It has to be pointed out that this method is not restricted to hydrogen lines. Possibilities of the method application to ITER plasma diagnostics are discussed.
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