Journal of
ATMOSPHERIC AND
SOLAR-TERRESTRIAL
PHYSICS

PERGAMON Journal of Atmospheric and Solar-Terrestrial Physics 60 (1998) 733-740

Observations of ‘Columniform’ sprites
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Abstract

This paper reports observations of a distinctive form of sprites associated with positive CG flashes carrying currents
of 23 or less to about 100 kA in mesoscale thunderstorms. The sprites are characterized by long vertical columns about
10 km long, less than 1 km in diameter, and show virtually no variation in brightness along their length. Three
dimensional triangulation of what we define as a ‘columniform’ sprite (c-sprite) event on the evening of 19 June 1995
showed that the individual elements had an average terminal altitude of 86.7 km and an average bottom of 76.2 km.
Some show faint diffuse ‘hair’ or tendrils extending above and below the column. The sprite columns are nearly vertical,
in video imagery. On some evenings, c-sprites are the dominant form of sprite activity above thunderstorms but, on
other nights with many sprites, they may not be observed at all. Comparison of c-sprite forms vs National Lightning
Detection Network (NLDN) positive cloud-to-ground current, shows a progression from simple thin vertical forms to
brighter and more complicated forms. Theoretical explanations which predict the form and vertical structure of the
classical sprites do not at present account for these different forms. © 1998 Elsevier Science Ltd. All rights reserved.

1. Introduction

The observations of Franz et al. (1990), Sentman and
Wescott (1993), Sentman et al. (1995), Lyons (1994),
Sentman and Wescott (1994), Boeck et al. (1995) and
Winckler et al. (1996), among others, described upper
atmosphere flashes called sprites. Sprites generally have
a vertical brightness structure and a diameter of 5 km or
greater. The brightest feature is usually at about 70 km
altitude. Figure 1 shows a TV frame of what might be
described as a classic sprite, showing typical vertical
structure. The TV image was taken at 08:14:37.120 UT,
24 July 1996 from the University of Wyoming Infra-Red
Observatory (WIRQO) on Jelm Mountain.

During June and July 1995, the University of Alaska
operated a high resolution, narrow field of view mono-
chromatic TV camera on Mt Evans, Colorado, during
the same time that similar observations were made by
FMA Research, Inc. at Yucca Ridge near Ft Collins,
Colorado. On the night of 19 June 1995, both cameras
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obtained excellent views of sprites above thunderstorms
located near the North East corner of New Mexico. The
background star fields in the TV images were sharp
enough at both locations to perform three-dimensional
triangulations of seven different groups of sprites. Most
were of the classic sprite type as shown in Fig. 1, described
by Sentman et al. (1995). However, three of the sprite
displays were quite different, and characterized by numer-
ous long vertical columns of optical emission. The col-
umns exhibit a large length to diameter ratio, (about
10:1), are apparently nearly vertical, and show little or
no brightness variation along their length. For this reason
the name ‘columniform’ sprites, hereafter called c-sprites,
was proposed by Wescott (1996), and discussed by Sent-
man et al. (1996) and Moudry et al. (1996). There is some
indication of very faint ‘hair’ discharges above the top
and tendrils below the bottom similar to those in classic
sprites, but these were too faint to be triangulated.
Figure 2 shows a TV frame from Mt Evans of a large
group of c-sprites at 06:35:48.583 UT, 19 on June 1995.
We also observed similar c-sprites on other evenings from
Mt Evans and Yucca Ridge, but not concurrently, so
they cannot be triangulated. During July 1996, more high
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