PERGAMON

Journal of Atmospheric and Solar-Terrestrial Physics 65 (2003) 497—498

Journal of
ATMOSPHERIC AND
SOLAR-TERRESTRIAL
PHYSICS

www.elsevier.com/locate/jastp

Editorial

Special Issue on Sprites, Elves and their global activities
Frankfurt am Main, Germany, 10 September 2002

Particularly intense lightning discharges can produce tran-
sient optical emissions above thunderclouds. The most pop-
ular of these transient luminous events are denoted sprites,
elves, and blue jets. As optical observations above thun-
derclouds continued, many more distinct emissions were
reported in the scientific literature, for example sprite ha-
los. Optical recordings on board the Space Shuttle detected
sprite occurrences in many areas around the world. These
reports led to observations of sprites and elves over the con-
tinents in North America, South America, Australia, Asia,
and Europe but also over the Pacific Ocean. Most recently,
an upward lightning discharge was discovered in the tropics
near Puerto Rico and it is now evident that sprite and elve
occurrences are a global phenomenon. The possible elec-
trical shortcut between the troposphere and the ionosphere
via particular intense sprites has sparked large interest to
investigate the role of sprites as a missing element in the
global atmospheric electric circuit and to consider in more
detail lower thermospheric ionisation from intense lightning
electromagnetic pulses, imaged as elves. The temporal and
spatial occurrence distribution of sprites and elves on the
planetary scale and their globally varying physical character-
istics is of particular interest. It is expected that in the com-
ing years, a wealth of space borne sprite observations from
the International Space Station, the Space Shuttle, and the
ROCSAT and TARANIS satellites will become available,
and it is the major purpose of this Special Issue on ‘Sprites,
Elves, and their global activities’ in the Journal of Atmo-
spheric and Solar-Terrestrial Physics to demonstrate arising
opportunities from further observations of sprites, elves, and
intense lightning discharges in their globally varying envi-
ronment, as, for example, their impact on global atmospheric
chemistry.

During the first Asia-Pacific Radio Science Conference
2001 (AP-RASC °01) in Tokyo, Japan, three sessions were
devoted to ‘Sprites, Elves, and their global activities’, specif-
ically aimed for contributions from young researchers. This
concept was strongly supported by senior scientists and the
guest Editors are particularly indebted to the advise and en-
couragement of Zen Kawasaki and Kristian Schlegel. The
resulting paper collection in this Special Issue is divided
in four thematic sections: The first section is concerned
with the initiation of sprites by vertical and horizontal light-
ning discharges and explores possible influences from the

natural atmospheric composition variability on sprite initi-
ation, which is a pioneering and hence controversial topic.
The second section reports optical sprite observations in
Asia and over the Pacific Ocean along with arising oppor-
tunities from optical measurements with high temporal and
spatial resolution. Subsequently, ionospheric heating
and electromagnetic wave propagation phenomena associ-
ated with sprites, elves, and intense lightning discharges are
considered in the third section. The final fourth section is
thought to be a vision of the future with space borne sprite
observations on the Space Shuttle, and the ROCSAT
satellite.

Sprite and elve observations on board orbiting spacecraft,
such as the International Space Station, provide the unique
opportunity to assess sprite and elve occurrences in remote
areas of the world, for example in the tropics and over
the oceans. These observations will provide an improved
understanding on the physics of sprites and elves under
globally variable atmospheric conditions in various environ-
ments and will reveal the role of sprites in the global atmo-
spheric electric circuit and the role of elves for ionospheric
modification.
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