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Feasibility Analysis of Exploring Underground Utilities Using Muon
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Abstract

Various geophysical exploration methods are used to determine the exact location of underground utilities, and many
studies have been performed to improve the accuracy. This study analyzed the feasibility of exploring underground
utilities through a new exploration method using cosmic ray muon. A prototype of a portable muon detector was
manufactured by combining a scintillator and a silicon photomultiplier. Further, a calibration operation was performed
on the muon count rate. The ground thickness of the ground model was measured using the muon detector prototype,
where the value could be estimated with an error of about 3%, close to the actual. In addition, the theoretical basis
for tomography analysis technology was analyzed to utilize the muon detector for exploring underground utilities, and
a zenith angle correction method was presented. This study revealed that the technology of exploration using muon

can analyze density with high resolution and will be used for exploring underground utilities.
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Fig. 1. Comparison of muon particle counting methods
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