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VELOCITY ASYMPTOTIC OF THE STREAMER AND LEADER MOTION EQUATION

A.V. Shelobolin

FIAN, Moscow, RF, shell@sci.lebedev
In [1] the author has succeeded in deriving an analytical expression for the motion equation of the streamer head and the leader. The electric gas breakdown (EGB) wave in atmospheric pressure gases has been considered as a particle for which the Newton second law is valid. Similar model has been considered earlier, for example, in [2]. However, the authors have failed in finding an analytical solution. The difficulties have been successfully overcome in [1] due to the fact that the author has assumed here the EGB wave velocity asymptotic v to be two-sided, i.e. it is assumed that 
[image: image1.wmf]12

vvv

<<

, and the initial equation has the form
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where 
[image: image3.wmf]0

q

, 
[image: image4.wmf]w

 are the model constants having the charge and velocity dimension; 
[image: image5.wmf]E

, the strength of the running wave field; 
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, the streamer mass; 
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, the viscous friction constant.

Expression (1) allows the folding of the right-hand part and the further analytical integration provided that the energy dissipation is described by any term of quadratic expression or by this expression completely, and this makes (1) a rather  universal instrument in describing the EGB wave dynamics. However, the introduced velocity asymtotic may seem to be not well-founded experimentally. In [1] it has ben shown that at a stage of streamer acceleration after the avalanche decay and up to the switching on of an addidional mechanism of the medium ionization ahead of the EGB wave the proposed  asymptotic “works”, i.e. it is confirmed by the experiment [3]. It is shown below that under the deceleration regime, i.e. after the external voltage cutoff the asymptotic “works” as well. 

As seen from the experiments [4], the time structure of streamer radiation after the external voltage cutoff is typical of the  bremsstrahlung, (but not to the relaxational one), since  it has the form of a peak that is symmetrical to the moment of maximum. This means that the streamer motion equation can be considered in the form (1) under streamer deceleration regime as well. One should just change the sign in front of the first term in the right-hand part. Graphically the ratio v(t) will have the form of a “step”, which nears  asymptotically the boundary values at the ends of an interval.
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