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Relationship between horizontal distributions and occurrence altitudes of sprite
streamers
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Recent high-speed camera observations of sprites from the ground brought the new finding about the detailed spatial ar
temporal development of sprite streamers. However, the three-dimensional structures of sprite streamers are still unclear sin
the simultaneous measurements of sprites from the multiple observation sites were not fully carried out so far. Both the de
tailed three-dimensional spatial structures and the temporal evolution of sprite streamers are the key parameters to clarify tf
occurrence conditions. In order to identify the detailed spatial and temporal evolution of sprite streamers, we have conducted a
optical observation campaign using high-speed cameras from two jet aircrafts in summer US. In this campaign, we succeede
in capturing sprite images for 28 events using the high-speed cameras with a sampling rate over 8,000 fps at each aircraft <
multaneously. From these image data, we have performed a triangulation analysis to estimate horizontal distribution and vertic:
extent of the sprite streamers and have succeeded in analyzing 8 columniform sprites events. In the 4 of 8 events, it is identifie
that the longer the distance between the sprite columns and the parent CG discharges becomes, the higher the bottom altit
of columns becomes. Furthermore, in the 2 events of them, the longer the distance between sprite columns and the parent C
discharges becomes, the slower the speed of downward streamer tips becomes. These results are the first clear observatic
evidence showing the radial gradient of the quasi-electrostatic field produced by the parent CG discharge. One the other hand,
other 4 events, there is no clear relationship between the distance from the parent CG discharges location derived from NLDI
data and the bottom altitude of the sprite columns. This result may imply that the location of return strokes would be different
from the center of the charge distribution neutralized by CG discharges.
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