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Waterspout - aN Atmospheric Aerosol Dusty Plasma
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The author suggests a new a “capillary - electrostatic” model of initial stage of such the severe weather phenomena (SWP) formation as the waterspout (WS) [1a], and it is obtained a theoretical expression for a minimum electric field (EF) in condition of presence of capillaries with wetting walls, which leads to a flowing of electricity in a discharge space –water surface/charged cloud. At that the WS considers as a result of behavior of a vertical floating cylinder (VFC) which is compactly packed by such capillaries in presence of a strong EF. VFC are singles blocks of ocean’s skeletal structures (OSS), which were revealed by the author at an analysis of databases of photographic images of ocean’s surface, taken from various altitudes and for various types of rough ocean surface[1b]. The topology of OSS appears to be identical to that of skeletal structures (SS) which have been formerly found [2a] in a wide range of length scales, media and for various phenomena, including the severe weather phenomena (SWP) [2b,2c]. )]. The OSS differ from the formerly found SS only by the fact that OSS, in their interior, are filled in with closely packed blocks of a smaller size (generations), up to thin capillaries of tens of micron in size. According to analysis of the hurricane trajectories during hundred years and hypothesis: “the structure-forming dust produces due to volcanic activity”. Then the Earth EF and atmospheric electricity forms of its the power cloud SS. Such structural clouds may either initiate the SWP or fall on the ocean surface and produce an the OSS [1]. 

In this paper they are considered physical processes of: a) the WS column formation; b) transition of the WS initial stage to the basic stage, which is characterized by a power sucking in and lifting of a huge mass of water on a charged cloud height; c) transition of the WS in a final stage, stage of the WS rapid (in comparison with a tornado) degradation; and also they are estimated of a typical times values of installation of main at that processes and it is proposed of possible mechanism of untwisting of the WS column and the air surroundings its.

The main body of WS may be interpreted as a special type of atmospheric aerosol dusty plasma. In such a framework, the WS is considered as the long-lived filament, being formed in electric discharge in the presence of electric and magnetic fields in the course of electric breakdown between the charged cloud and ocean surface. In this case the charged water aerosol (formed by means of the VFC capillaries in the presence of very powerful EF) may be an analog of a micro-dust which is lifting upward to the cloud due to effects of electrostatic forces.

Practically, the WS considers as a power electrostatic machine. On base of the considered processes they are estimated of a basic its energy characteristics, which corresponds to energy of the really observed WS ( on the energy near to nuclear explosion). Due to the suggested in this paper WS capillary–electrostatic model, it is easy to explain many observing effects related to WS. Here it is suggested a hypothesis for dynamics of WS and a possible scenario of its transition to classical tornado.
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