2020 2022

Extension of the explorable range of muography to ocean with underwater tunnel
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Muography has been applied to monitoring of magma and to searching for the
internal structure of the pyramid. However its observational targets have been restricted to the
objects located on land. Muons are mainly produced in the upper troposphere, but their attenuation
varies according to changes in the local atmospheric pressure. Land-based muographic observations
are affected by these atmospheric pressure changes, making it extremely difficult to capture density

variations with a precision < 1 percent. With this study, the world"s highest muographic precision
was achieved: 3 permil in 2 hours (1.5 permil in one lunar day) in terms of temporal variations in
density. We succeeded in real-time monitoring of temporal variations in sea level.
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