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Studies on electron acceleration and multiplication in lightning by a
ground-based array of small dosimeters
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Thunderclouds and lightning discharges are know to sometimes cause
high-energy atmospheric phenomena. Terrestrial gamma-ray flashes (TGFs) are an instantaneous
gamma-ray emission of several hundred microseconds synchronized with a lightning discharge, a
phenomenon in which electrons are accelerated and multiplied to relativistic energies by lightning
discharges. However, the mechanism of electron acceleration and multiplication in a dense atmosphere

has not yet been clarified. In this work, we developed a small detector for ground-based
observation of TGFs focusing on winter thunderstorms in the Hokuriku region, and succeeded in
observing a TGF. In addition, by comparing TGFs and broadband low-frequency radio observations, we
clarified what types of Ii?htning discharges can trigger TGFs, and obtained a suggestion for the
mechanism of electron acceleration and multiplication.
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