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Physics of photonuclear reactions triggered by lightning discharges studied by
simultaneous mapping observations of gamma rays and radio
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This research aims to elucidate high-energy atmospheric physics by observing
the radiation associated with thunderclouds and lightning discharges, which have gecome
increasingly found in recent years. In particular, we study the evolution of lightning discharges
and electron acceleration, photonuclear reactions associated with lightning, and the triggering
mechanism of lightning discharges. During the three-year research period, we established a new
observation system of more than 70 small radiation monitors around Kanazawa, famous for its winter
lightning, using the Citizen Science framework. As a result, we found an association between the
gamma-ray glow from a thundercloud (electron acceleration area) and the initiation of lightning
discharges by the gamma-ray and radio measurements. This is one of the attractive evidence of our
efforts to solve the mystery of the lightning trigger, and we proposed the subsequent Fundamental

Research A.
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photonuclear reaction gamma-ray glow atmospheric physics radiation measurement lightning
discharge neutron citizen science
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