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STUDIES of C pellet ABLATION CLOUD STRUCTURE on Wendelstein 7-AS
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The structure of the ablation clouds surrounding carbon pellets injected into the ECR-heated Wendelstein7-AS plasmas has been studied, continuing the investigation started in Ref. [1]. The snap-shot and integrated photos, obtained correspondingly with exposure (0.5-5) s and 20 ms in the spectral ranges containing lines CII (720 ( 5 nm, 723 ( 1 nm) and CIII (770 ( 5) nm, were analyzed. The global plasma parameters varied in the following ranges: ne0 = (0.9-9.2)(1013 cm-3, Te0 = (0.6-5.5) keV, PECRH = (200 - 1200) kW.

It is found that the cloud luminosity profile in the magnetic field direction is exponential with either one or two characteristic decay scales. The minor of these scales corresponds to the zone closer to the pellet. There is a good agreement between the characteristic lengths deduced from the snap-shot and integrated photos. The characteristic scales were obtained along the whole pellet trajectory. They grow at plasma periphery and weakly change in the central region. In the plasma core, three characteristic cloud decay scales can be distinguished: about several millimeters, about one centimeter and about several centimeters. These sizes weakly depend on the bulk plasma temperature and decrease with the bulk plasma density growth. They agree fairly well with the estimations of carbon ionization lengths into the charge states C2+, C3+ and C4+, assuming that ionization is due to the hot electrons of the bulk plasma and that the cloud expands with ion-sonic velocity at a temperature of (1 eV. Estimations also show that the cold electrons of the ionized cloud plasma are able to cause considerable ionization only at cloud temperatures greater than 4 eV. The obtained results prove that the cloud structure formation is mainly determined by the bulk plasma electrons.
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