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Hemispheric panorama muon energy spectrum measurements for absolute density
derivation
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Muography, which utilizes naturally occurring cosmic-ray muon probes, can be
adapted for application to solve global safety issues (such as volcano eruption monitoring, pyramid
survey, tsunami monitoring, and social infrastructure maintenance) as a uniquely non-destructive

evaluation method. One of the most outstanding advantages of this method is that in principle the

three-dimensional absolute density distribution inside gigantic objects can be revealed. However,

the applicable range of the muon energy spectrum has been limited and thus, it is difficult for us

to derive absolute density in several cases. In this work, by integrating a newly designed
multi-directional muon energy spectrometer in conjunction with a machine learning energy prediction
method, a methodology to generate world standard spectrum data which yields precise absolute density
derivation within a larger targetable range of objects was presented.
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