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Recently, it has been shown that thunderclouds as well as lightning are powerful particle

accelerators, emitting bremsstrahlung gamma rays that extend to 10 MeV or higher. In addition,

some measurements of thundercloud-related gamma rays have provided a possible association

with lightning initiation. However, how thunderclouds gamma rays are related to lightning

initiation is still unclear. This is mainly because of the lack of a sufficient sample of

thundercloud-related gamma rays. To increases a sample of thundercloud gamma rays, we need to

increase the number of detectors.

For this aim, a simple detector, consisting of an inorganic

scintillator (Nal) and a plastic one, was newly installed at the premises of Kashiwazaki-kariwa

nuclear power plant. On 2010 Dec 30, with this new detector we observed the most significant

count increases due to gamma rays among past events that were observed by our experiment. The

gamma-ray flux lasted for less than 3 min, continuously hardening closer to the lightning

initiation. The hardening at energies of 3-10 MeV energies was most prominent.

The gamma-ray

flux abruptly ceased less than 800 ms before the lightning flash that occurred over 5 km away
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