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Investigation on photonuclear reactions associated with electron acceleration in
lightning and thunderclouds
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Lightning and thunderclouds generate X rays by bremsstrahlung, similar to
X-ray generators in the medical field. Recently, it has been found that in addition to the
generation of X rays and gamma rays, high-energy bremsstrahlung photons from lightning collide with
atomic nuclei, causing a photonuclear reaction in which neutrons are produced. In this study, we
investigated the details of the gamma-ray flashes that cause photonuclear reactions. As a result, it
was estimated that quintillion high-energy electrons contribute to the gamma-ray flash, and the

produced neutrons spread over 1 km from the production point, with a decay time of about 50
milliseconds.
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