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Introduction Some related papers

Red sprites are brief optical emissions initiated in the mesosphere by
Intense tropospheric lightning discharges. A group of red sprites, In
which the elements appear in rapid succession with some lateral offset
from one another is referred to as a dancing sprite event [1,2,3,4]. The
occurrence of such events implies that significant and sequential
charge removal extending to large regions of the thunderstorm can
take place in the underlying cloud system. In this work, we examine
the relation of the locations and observation times of appearing sprite
elements to the temporal and spatial distribution of the lightning
activity in a specific sprite-active thunderstorm.

Summary and main findings

Three cases of dancing red sprites were considered In
this study. The selected sprite events occurred within 90
minutes during which main convective cells of storm
moved c.a. 50 km towards North-East. The multi-cell
thunderstorm was producing several sprites and
dancing sprite events in this period. The selected events
featured sprite elements and groups which could be
fairly easily identified at both observation sites.

« Sprite-parent lightning (SPL) strokes occurred
behind the convective cores of the thunderstorm,
most probably in a trailing stratiform region.
However, radar data is needed to confirm the latter
speculation.

* In the examined cases, sprite elements occurred °
within a range of 50 km of the parent lightning stroke
location. Sprite entities were scattered within this
range so that the apparent geometric center of the
sprite/group was displaced from the parent lightning
stroke with a different offset, 1050 km.

Both prompt and delayed sprites followed the
triggering lightning stroke in some cases. The longest
observed sprite delay time was 80-100 ms.

SPL strokes occurring next in the sequence were displaced
from the previous SPL stroke in most cases. The direction
of displacement was different in the examined cases but
usually it was similar within one dancing event-chain.

[1] Lyons, 1994, GRL, doi: 10.1029/94GL00560
(luminous tructures in the stratosphere)

[2] Lyons, 1996, JGR, doi: 10.1029/96JD01866
(sprites above U.S. High Plains)

[3] Hardman et. al. 2000, JGR, doi:10.1029/1999JD900325
(sprite observations in Australia)

[4] Luetal., 2013, JGR, doi:10.1002/jgrd.50459
(sprites and LMA flash structure)

« Subsequent SPL strokes tend to occur within the area
covered by sprites triggered by the previous SPL stroke.
This suggests that sprites may pre-condition the
underlying charge distribution for large +CG lightning,
provided enough separated charge is available.

« Sprite triggering lightning strokes were mostly +CGs
with peak currents close to or well above 20 KA. In .
case#3, the first sprites were triggered by a +IC

stroke of 143.8 kKA.
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