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Estimated intensity of the electromagnetic pulse necessary for generation of elves base
on balloon observation

# Satoshi Kondo[1]; Akihiro Yoshida[2]; Yukihiro Takahashi[2]; Shogo Chikada[2]; Toru Adachi[3]; Takeshi Sakanoi[4]
[1] Geophysics, Tohoku Univ.; [2] Dept. of Geophysics, Tohoku Univ.; [3] RISH, Kyoto Univ.; [4] PPARC, Grad. School of
Sci., Tohoku Univ.

http://pat.geophys.tohoku.ac.jp/indexj.html

Transient optical phenomena in the mesosphere and in the lower ionosphere called TLEs (Transient Luminous Events) hay
been investigated extensively since the first discovery in 1989. One kind of the TLEs, elves, is the doughnut shape optica
phenomenon at the lower ionosphere. Elves are generated by the electromagnetic pulses radiated from the intense lightni
current. However, the threshold of the electromagnetic pulses intensity for elves do not found out. On the earth, cameras can n
clearly identified elves because of the reduction of the elves’ emission by the atmosphere and the blocking by clouds.

We carried out the simultaneous measurements with optical and VLF equipments for TLE events and lightning discharges &
Sanriku Balloon Center , using a balloon on the night of August 25 / 26 in 2006. Four CCD cameras fixed on the gondola can
clearly image the TLEs without the effects by the atmospheric extinction and the blocking by clouds. Three dipole antennas
equipped with the gondola measure the vertical and horizontal electric fields radiated from lightning discharges. Adding the dat:
of vertical electric field observation at Sendai, we can detect the characteristics of the lightning discharges.

At this moment we find out six elves from the images of two cameras, and check maximum amplitudes of the vertical electric
field for 22 lightning events including the six elves events, using the data obtained at the balloon and at Sendai. As a result, th
maximum amplitudes of the vertical electric field in the five elves events are much larger than those in the other lightning events
and we can determine the threshold of the radiated electric field intensity for elves.

To confirm the validity of the threshold, it is necessary to analyze more lightning events using the image data from the othel
CCD cameras and VLF data from the balloon and Sendai. We will show the result of these data analysis on this presentation.

This work is supported by Sanriku Balloon Center, Japan Aerospace Exploration Agency. Especially, we would express oul
appreciation to Professor Yamagami, who is the chief of this flight experiment, Drs Yoshida, Ihzima and Ohta, who are in charge
of the optical instruments.
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