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Development of a Multi-Layered Muon Detection System for the Next

Generation of Muon Radiography
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Abstract  Two-layer muon detectors are limited in that they can only measure small scale
volcanoes or sections of volcanoes such as small lava domes or summit regions. Objects with
larger volume, such as a deeper region of a volcano, would require a detector with a larger
observation area. However, if the level of the background noise exceeds the muon signal, this
enlargement would not work. Fake muon tracks can occur in the detector when 2 particles
accidentally hit two counter planes at the same time. In order to address this issue of background
noise, we developed a multi-layer muon hodoscope. In addition to the conventional multiplicity
analysis method, a linear analysis method is used, coordinating three or more extra detector planes.
This system recurrently obtains the reference data by periodically rotate the muon detector so that
we can normalize the detection efficiency with the least temporal variations. We confirmed that
the background noise was negligible in comparison to the muon flux after passing through an
object with a thickness of 800 m. We anticipate that the multi-layered muon detector will further
improve the radiographic image of a larger volcano or a deeper region of a volcano.
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