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A radiography method using electromagnetic component of air shower
(Observation of soil water content in Arimura observation vault on Mt. Sakurajima)
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Abstract  Air shower produced by a primary cosmic ray consists of electromagnetic (EM)
component and muon. Muon has strong penetration power, so radiography using muon has been
performed in several volcanoes and seismic faults. However, because of its penetration power,
muon is not suitable for small scale structure thinner than 2 kg/cm? equivalent to 20m thick water,
like buildings and small hills.

On the other hand, EM component is suitable for small scale structure, but it requires particle
identification. Here, particles identification means distinguishing muon and EM component.
Particle identification can be done by using strong magnet and dense detectors, but it is hard to use
that kind of detector for radiography because of their weight and cost. We established a cheap and
effective method to distinguish EM component and muon statistically. We also performed
measurements of EM component in Arimura observation vault of Mt Sakurajima, Japan.

Our observation shows anti-correlation between rainfall and flux of EM component. Flux of
EM component will decrease if integral density increases, which implies the density variation
caused by rainfall can be detected by using EM component.

This method can be applied for quantitive compensation of the measurements like absolute
gravity measurement and tilt measurement which are susceptible to the rainfall disturbance.
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