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SKELETAL DENDRITIC STRUCTURE OF AGGLOMERATES OF VISUALLY SEPARATE MICROPARTICLES IN DUST DEPOSITS IN TOKAMAK T-10

Kolbasov B.N., Kukushkin A.B., Rantsev-Kartinov V.A., Romanov P.V.
INF RRC "Kurchatov Institute", Moscow, 123182, Russia

In developing previous studies [1(а)], which have shown the similarity of tubular structures found in 

(i) various types of dust deposit in tokamak T-10 (with diameter D of these structures lying in the range D ~10 nm - 10 mcm) and 
(ii) the visible-light images of plasma in tokamaks TM-2, T-4, T-6 and T-10 (D ~ 1-10 cm) [2(а)], and in gaseous Z-pinch and plasma focus (D ~ 0.1-1 mm) [2(b)], 
we have carried out an analysis of such individual microparticles in dust deposits in tokamak T-10, which are partly/fully transparent to a transmission electron micrography and possess a resolvable skeletal structure. It is the fine structure of skeletons that enables us to suggest an answer to the following questions: (i) are there the features common for various types of skeletons (including tubular skeletons of various size observed in [1(a)]); (ii) may the visually separate dust particles (VSPs) in the micron-sized agglomerates of such particles be linked together by skeletal bonds, and (iii) may such an agglomerate possess a unified skeleton? 

This study sheds a light on the probable mechanism of skeleton’s formation and on the origin of non-trivial structures, in particular, the cauliflower structures observed in the dust deposits in tokamaks TEXTOR [3] and T-10 (see the survey [4]). 

The results of the analysis [1(b)] disclose the phenomenon of dendritic skeletons which are present in submicron dust particles in tokamak T-10. These skeletons are composed of few-several nanometers thick fibers and are partly/fully embedded in an amorphous component. The agglomerates of visually separate particles are shown to possess a common dendritic skeleton with the distribution of amorphous component being peaked around basic blocks of the dendrite, thus producing the visual effect of the presence of separate (or weakly bound) blocks in the agglomerate. 

On the whole, the data [1(a,b)] (including the phenomenon of dendricity of various skeletons, in particular, tubular ones with an internal axis and radial bonds) suggest that tubular structures may be born by a hypothetical [2(d)] streamer-like (dendritic) mechanism of assembling such blocks which are capable to assemble successively (at various length scales) the observed self-similar [2(c-e)] skeletons of macroscopic size, starting from nanotubular blocks during electric breakdown process. 
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