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Experimental information of the spatial distributions of plasma parameters and radiation in the pellet vicinity is required for the plasma-pellet interaction understanding. The paper is devoted to simultaneous measurements of local electron density and temperature 2-D distributions in a polystyrene pellet ablation cloud. Experimental observations of the pellet’s luminous cloud in plasmas of the Large Helical Device (LHD) using filter-lens imaging polychromator NIOS (Nine Image Optical System) [1] are reported.
Experimental data were obtained in 12th (2008) and 13th (2009) experimental campaigns on LHD by simultaneous imaging of the pellet cloud through interference filters in 9 spectral intervals with 10-30 μs of exposure time. The cloud images were processed using Abel inversion procedure to determine local radiation distributions Iλ(r,z), in cylindrical co-ordinates r and z with the latter being oriented along the pellet cloud axis and parallel to the magnetic field in plasma.

The pictures through 7 filters with narrow spectral characteristics (~0.3 nm of bandwidth) were used for Hβ –line spectral shape measurements in every point of the cloud. The 2D local distributions of electron density were derived from the obtained data of Stark broadened Hβ spectral width [2]. The electron temperature 2D distributions have been determined from the ratio of Hβ -line and continuum radiation [2] using images obtained through last two correspondent filters. Measured distributions of the pellet cloud temperature and density are compared with those measured elsewhere and with results of simulations.
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