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TUBULAR AND CARTWHEEL-LIKE STRUCTURES IN TOKAMAK T-6 PLASMA
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The presence of tubular and cartwheel-like structures in tokamak T-6 plasma is shown in the visible light images taken by an electronic optical converter (EOC) through a side-on window in the chamber. The EOC worked in two different regimes of imaging: (a) 15 (s exposure framing and (b) a strick camera imaging with effective time resolution < 1 (s. In the second case, experimental conditions (plasma rotation velocity, ~ 105 cm/s, width of EOC’s electronic slit, ~ 100 (m, and parameters of the optical scheme) allowed to obtain the image of an essential part of the plasma torus. Major results of analyzing the structuring are as follows.

(1) The frame images taken at the very initial stage of discharge, ~300 (s before appearance of plasma current (this corresponds to 300-900 (s after discharge initiation), show the presence of skeletons of tubular and cartwheel-like structures with diameters in few-several centimeters range. It follows that these skeletons are built up well before the birth of main plasma (the signal amplification of the EOC, ~104-105, and relatively large time exposure, 15 (s, allowed the resolution of structuring even at this, «dark» stage of discharge). Similar imaging after appearance of plasma current didn’t allow the resolution of structures that is probably caused by the insufficient time resolution under conditions of fast plasma rotation. 

(2) The strick camera imaging at quasi-stationary stage of discharge shows the same structures as observed at «dark» stage in the framing regime. This verifies the ability of the strick camera regime to give the images of the rapidly rotating plasma with high temporal resolution, < 1 (s.

(3) The structuring observed coincides with that formerly found [1] in the plasma images in tokamaks T-6, TM-2, and T-4, taken by a strick camera with an optical slit rather than electronic one (the databases analyzed in [1] have been obtained by V. Leonov, S. Mirnov & I. Semenov, and K.Razumova, respectively). 

(4) The tubular filaments, observed here and in [1], often possess a radial component and, therefore, may be responsible for radial correlations recently resolved in visible light observations of «turbulent filaments» in the edge plasma in tokamaks NSTX [2] and Alcator C-Mod [3] with temporal resolution ~ 10 (s. 

The fine structure of tubular formation is resolved, similar to [1], with the help of the method [4] of multilevel dynamical contrasting (MDC) of the images. The large scale features of long tubular filaments may be seen, however, without any MDC processing. The structures in the images were carefully checked to be not the damages of the photographic films or other artifacts («background» structures at all stages of imaging, etc.). The reliability of the results [1] is based on the rich statistics, considerable similarity of the structures observed in various regimes and facilities.
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