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The knowledge of ablatant distribution within an impurity pellet cloud is necessary for ablation modeling and plasma diagnostics by means of pellet injection. It is especially important for promotion of Pellet Charge eXchange diagnostics of fast confined ions. First results of measurements of the impurity pellet cloud density during Tracer Encapsulated Solid Pellet (TESPEL) ablation in LHD were reported in Ref. [1]. This setup allowed to get up to 10-15 time windows during pellet ablation time of about 400-600 (s. The measured Stark broadening of the H( line spectral profile was used for derivation of the temporal evolution of the electron cloud density averaged over the whole cloud. Thus, in Ref. [1] a peak density of about 1.3×1022 m-3 corresponding to the maximal pellet ablation rate was estimated using tables of Ref. [2].

This estimation is a lower limit of electron cloud density values because the cloud parts with lower electron density cause sharpening of the measured spectral profile for the whole cloud. One can expect an exponential decay of the electron cloud density from the pellet position in the cloud along the directions transverse and parallel to the magnetic field. In this report, this fact was taken into account to derive maximal values of the electron cloud density using the measured spectral width. Results of modeling are presented and they demonstrate that the maximal electron density in the pellet cloud center is one order of magnitude higher than that estimated in Ref. [1].

An optical system for measurements of the 2D cloud TESPEL density distribution in LHD is briefly described. The system contains 9 lens equipped by 9 interference filters with the narrow bandpath widths and the different central wave lengths in a vicinity of H( line. The filter parameters were evaluated using the assumed pellet cloud density distribution for the 1.6×1023 m-3 estimated value of the maximal electron density in the TESPEL cloud.
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