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Air luminescence and electromagnetic wave emission originated from atmospheric radol
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Anomalous luminous phenomena during earthquakes have been reported. Yasui (1968, 1971) documented many reports
luminous phenomena during the 1965 Matsushiro earthquake swarm, Nagano Prefecture. Natural radiation intensity includin
Rn-222 was also reported to be anomalously high in the epicentral regions around the Mt. Saijyo, Mt. Kimyou and Mt. Minakami
(Hagiwara, 1966). Those area are composed of quartz diorite complex and surface earthquake faults were observed thel
These regions with high radiation intensity roughly correspond to ones with many reports of luminous phenomena by Yasui
(1968). From the electromagnetic observation at the Matsushiro Seismological Observatory, Kondo (1968) reported the 10-2
% decrease in atmospheric electric fields compared with normal level during the earthquakes. Based on the observations, |
assumed that the anomalous increases in atmospheric radon concentration due to seismic activity decreased the electric fielc
the Matsushiro. Hence there may be some relationships between anomalous increase in atmospheric radon concentration ¢
luminous phenomena. Here, we propose a new model about seismic luminous phenomena by focusing on the air luminescen
due to atmospheric radon (Rn-222) and its daughter nuclides.

The air luminescence is a light emission phenomenon caused by de-excitation of the ionized molecules of atmospheric nitroge
due to electron impact ionization from alpha particles emitted by the alpha radiator (such as 222-Rn). Strictly speaking, the
luminescence discussed here should be termed nitrogen luminescence, but we employ air luminescence. This light emission
mostly from the second positive system (SPS) of neutral nitrogen molecules. There is also light emission with a weak transitior
probability from a first negative system (FNS) of nitrogen molecule ion. Wavelengths of lights by these transitions are within
220-390 nm (SPS band) and 390-520 nm (FNS band), respectively, including the visible light wavelength. In the field of
radioisotope analysis, air luminescence generated in the gaseous space above a liquid scintillator in a counting vial, employir
a liquid scintillation spectrometer, was already proposed to measure Rn-222 (Takiue and Ishikawa, 1979; Homma et al., 198"
Murase et al., 1989). Rn-222 and its daughters, Po-218 and Po-214, as alpha radiators abundant in granitic rocks can generate
luminescence theoretical and experimental.

In the presentation, we proposed a model for the mechanism of luminous phenomenon: 1. The concentration of atmospher
radon and its daughter nuclides increase anomalously before or during earthquakes, 2. Nitrogen molecules and nitrogen molect
ions are excited by alpha particles emitted from the nuclides (Rn-222, Po-218 and Po-214), and air luminescence is generated |
their de-excitation. Moreover, Boyarchuk et al. (2005) proposed a model of electromagnetic wave emission; the neutral cluster
were generated in atmosphere by alpha particles emitted from Rn-222, and their excited state changes electromagnetic wa
emission. We also discuss a possibility of electromagnetic wave emission from excitation of polyatomic molecules by alpha
particles from Rn-222 and its daughter nuclides, similar to air luminescence by excitation of nitrogen molecule.
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