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Research Highlights

3D imaging of a volcano
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Cosmic-ray radiography combined with classical gravimetry for

A novel imaging technique of cosmic-ray muon radiography
provides us with a cross section through an object parallel to
the plane of the detector, on which the average density along
all the muon paths is projected, somewhat like X-ray
radiography. A good example can be seen in the 2D density
profile of Showa-Shinzan volcano, Hokkaido, Japan. To our
regret, however, we cannot say whether the density anomaly
is located closer to the muon detector or further away from
the center. To identify the 3D coordinates of the anomaly (i.e.
3D imaging of density anomaly), we employed gravity data
for our 3D imaging because gravity is sensitive to density
variation as muon radiography. Integrated inversion of both
muon radiography data and 30 points gravity anomaly data,
enables us to make an “anatomy” of Showa-Shinzan volcano.
In particular, we can see a high density spine extending from
260 meters above sealevel to the top. If gravity data or muon
radiography data were analyzed separately, it would be
almost impossible to create the high resolution 3D image of a
volcano. Lastly but not the least, it is interesting that the
most classical physical tool (i.e. gravity) and the most
advanced particle physics complement each other in the
powerful 3D imaging.
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View of Showa-shinzan volcano (top left) and its cross section from 2D cosmic-ray imaging. The cosmic ray data
combined with gravity data (measurement scene in the central photo, and gravity points in the map) enable us to make
integrated inversion for 3D density distribution (right). A high density spine can be seen extending from 260 meter
above MSL to the top.



