PARTICLE ACCELERATION IN THUNDERSTORMS

T. Takami (1), Y. Muraki (1), Y. Matsubara (1), K. Masuda (1), T. Sako (1),
S. Sakakibara (1), T. Murata (1), H. Tsuchiya (1), D. Yamamoto (1), K. Watan-
abe (1), S. Shibata (2), Y. Munakata (2), K. Munakata (3), S. Yasue (3), T.
Sakai (4), K. Mitsui (5) and E. O. Fliickiger (6)

(1) Solar-Terrestrial Environment Laboratory, Nagoya University, Nagoya, 464-
8601, Japan, (2) College of Engineering, Chubu University, Kasugai, 487-8501
Japan, (3) Department of Physics, Shinshu University, Matsumoto, 390-8621
Japan, (4) College of Industrial technologies, Nihon University, Narashino, 275-
0005 Japan, (5) Department of Management Information, Yamanashi Gakuin
University, Kofu, 400-8575 Japan, (6) Physikalisches Institut, Universitéit Bern,
CH-3012 Bern, Switzerland.

muraki@stelab.nagoya-u.ac.jp/Fax: +81 52 789 4313

Evidence for particle accleration in thunderstorm electric fields was first re-
ported by the Baksan group in 1985 and more recently by the EAS-TOP group
at the Utah ICR Conference in 1999. In this paper we present further evidence
for particle acceleration in connection with thunderstorms, using large area (64
m?) proportional counters and scintillators located at Mount Norikura Cosmic
Ray Observatory at an altitude of 2770 m.

Atmospheric conditions at Mount Norikura in the Japanese Alps during the
late summer of 2000, became very unstable in the afternoons between 4 and
8 August. Thunderstorms developed, followed by rainfall lasting several hours.
We obtained evidence that, in association with this severe weather, particles
(probably electrons) were accelerated to energies greater than 40 MeV (and
perhaps greater than 100 MeV) in the atmosphere somewhere above the detec-
tor.



