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BALL LIGHTNING AS AN INDUCTIVE STORAGE WILDLY FORMED BY A NANOTUBE-ASSEMBLED SKELETON
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An analysis of the probable role of nanodust in severe weather phenomena [1] encourages us, in extension of [2], to come back to the ball lightning (BL), another anomalous atmospheric phenomenon which is also characterized by anomalous, from the viewpoint of plasma chemistry kinetics, longevity. Here, unlike tornado, the presence of spatially-temporally localized low-temperature plasma manifests itself in a more distinct way, via self-luminosity in the visible light. A fusion of the following two hypotheses, namely: 

(i) for the probable role of nanotubular dust in the observed anomalous longevity of filamentary structures in electric discharges [2(A)] (see also ref. [1(B)] in [1(A)]), and 

(ii) for the origin of BL which is considered to be a rare atmospheric analog of much more investigated phenomenon - the filaments of electric current in high-current laboratory discharges, 

enabled us to suggest a unified treatment of both phenomena that requested, though, a substantial modification of the existing approaches to each of them. Regarding the BL, this resulted [2] in a development of the concept [3,4] of the presence, in BL, of a rigid skeleton of aerogel type, with the alterations of the approach [3,4] in the following points. 

(a) A skeleton (as a rule, ball-shaped) is assembled from solid nanoblocks yet before appearance of plasma (contrary to formation of nanoblocks at the stage of plasma decay/cooling by the plasma coagulation/clustering and further assembling of such blocks into fractal aggregates [3,4]).

(b) An assumption of the key role of those properties of basic nanoblock, which facilitate electric breakdown (e.g., via anomalous cold and thermal emissivity of electrons) and allow the trapping, and dissipationless confinement, of magnetic field and high-frequency (HF) EM field, enabled us to suggest a new candidate for the nanoblock - the carbon nanotube (CNT) or its analog with participation of other chemical elements. 

(c) A substantial store of magnetic (and electromagnetic) energy in BL is possible (~ 1 MJ and more), with an intense luminosity of plasma which is locally isolated from cold skeleton by HF EM field (unlike the hot-spot energy release via chemical combustion of cold skeleton [4], for most frequent BL of typical energy store ~< 10 kJ). 

Such a hybrid of «aerogel» (see development of the approach [3,4] in the annual Proceedings of meetings [2(С)]) and «plasma» models of BL allows the elimination of their weak points via delivering the key role to anomalous magnetic properties of CNTs, which were discovered in the very recent time (see refs. [17,18] in [1(B)]). 
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