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TUBULAR STRUCTURES IN VARIOUS DUST DEPOSITS IN TOKAMAK T-10

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

For verification of the hypothesis [1] for the presence, in the observed long-living filaments, of a microsolid skeleton assembled during electric breakdown from wildly formed (carbon) nanotubes, and for survivability of such skeletons in hot plasmas [2(a,b)], an analysis of the database on electronic micrography of various types of dust deposit in tokamak T-10 was carried out. This included analysis of (i) dust particles deposited at a glass filter while they were pumped out from a crimp in the tokamak vacuum chamber; (ii) dust particles extracted from the oil used in the tokamak vacuum pumping system; (iii) thin films deposited at the internal surface of the tokamak vacuum chamber; (iv) dust particles deposited (due to gravity force) at a collector (namely, special carbon film) mounted on a stock located in the vacuum chamber well outside the plasma column. 

The results of processing the images of dust particles taken by a transmission electronic microscope, and the images of dust films taken by a scanning electronic microscope, show [3] the presence of (i) tubules of the size typical for individual carbon multilayer nanotubes (from few nanometers to few tens of nanometers); (ii) tubular structures of diameter 50-100 nm, which are built from smaller tubules; (iii) signs, on the surface of the films, of tubular structures of diameter in the micrometer range, which are sometimes are built from tubules of smaller diameter. 

The above results are compatible with hypothesis [1] in the sense that (1) the trend of assembling larger tubules from smaller ones is seen in the dust deposit in nanometer and micrometer range; (2) this trend is especially seen in comparing the obviously microsolid tubular structures with a distinguishable structures (namely, tubules and especially those with a cartwheel in its edge cross-section) with similar structures found earlier [2(a,c)] in centimeters range in the visible light images of plasma in tokamaks ТМ-2, Т-4, Т-6 and Т-10 (i.e. at very different length scales). 

The results indicate the relevance of correlation analysis of diagnosing the topology of structuring in plasma and in dust deposits in the facilities for obtaining and confining the hot plasmas. 
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