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1. Extended Abstract  
 
Initiation of lightning leaders in low thundercloud fields remains one of the unsolved problems in lightning discharge physics 
[1, and references therein]. One of the minimum conditions required for formation of a leader channel is initiation of streamer 
corona, that likely involves electric field amplification on large precipitation particles (radius >6 mm) [e.g., 2].  Babich et al. 
[3] has recently reported quantitative results indicating that the electron avalanche to streamer transition is possible around 
relatively small particles (~0.5-1.5 mm) when they carry a net charge on the order of 100 to 400 pC, with specific minimum 
values depending on geometrical properties of particles and their overall size (see Table 1 in [3]). The existence of significant 
charges on precipitation particles, up to 400 pC, is supported by measurements from balloons  [e.g., 4]. We note that electric 
field magnitudes formed on the surface of the particles discussed in [3] are predominantly controlled by their net charge and 
exceed those required for initiation of ion corona that would tend to reduce the field by spreading the charge to a larger 
volume around the particle.  In this work we report quantitative results on possible scenarios when avalanche to streamer 
transition is possible in a system of two precipitation particles passing in close vicinity of each other, but not carrying a 
significant net charge. We demonstrate that for realistic particle dimensions the avalanche to streamer transition is possible in 
local electric field just slightly above the minimum field required for propagation of positive streamers in air (i.e., ~4.4 
kV/cm at ground level or ~1.76 kV/cm at 0.4 atm pressure considered in [3]).  The considered scenario resembles conditions 
of well-conducting particles discussed in [5] and [1].    
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