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SKELETAL STRUCTURES IN THE FILM DEPOSITS IN TOKAMAK T-10 AS A PROTOTYPE OF A NEW NANOMATERIAL
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The film deposits in tokamak T-10 are shown to posses the skeletal structures, embedded in an amorphous component, which may be a prototype of a new nanomaterial with various technological applications (nanomaterial is such whose properties are determined by its constituent blocks of the nanometer range size). The topology of typical distinguishable blocks of these structures (namely, tubules and cartwheels), which are sometimes interwoven with each other inside the film, coincides with that of the skeletons of the size in the range 30 nm - 5 (m, formerly found in the submicron dust particles [1(A)] and agglomerates of visually separate particles [1(B)] in tokamak T-10. These skeletons were shown [1] to be assembled from nanotubular blocks. 

These results are obtained via analysing the database on the electron transmission and scanning microscopy of various types of dust deposit (particles and films) in tokamak T-10. The database has been produced within the frame of safety and environmental program of the ITER project (see the survey [2]). The research [1] was aimed at (a) seeking for the probable mechanisms of the origin of non-trivial structures in the dust deposits (e.g. cauliflower-like structures), and (b) verifying some points of the hypothesis [3(A)] for the possibility of self-assembling, during electric breakdown, of skeletal macrostructures from wildly formed carbon nanotubes (or similar nanostructures of other chemical elements). It was shown that the 1-30 (m thick films deposited on the internal surface of the tokamak vacuum chamber often contain skeletal structures which are seen in the surface layer and the fractures of the film [1(A)]. It appears [1,4] that partial disappearance of the amorphous component (formed, mostly, by hydrocarbons) due to thermal processing of these films leads to a «stripping» of skeletons in the films. 

The degree of identification of the phenomenon of skeletal structuring (see the survey [3(B)]) and its probable universality (see an analysis of geo- and astrophysical phenomena in [3(C)]) make it reasonable to propose a number of probable technological applications of a nanomaterial [3(D)] which might be assembled in a controllable way in the pulsed electric discharges. We suggest that the data on the film deposits in tokamak T-10 may be considered as an indication on the prototype of a new nanomaterial. 
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