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l. Survey area: Esztramos Hill Il. Applied muographic methods
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3D Inversion: A mathematical method of solving the 3-D muographic inversion problem was
developed and validated on high precision underground muographic measurements conducted by
the HUN-REN Wigner RCP'4. The problem is largely underdetermined and ill-posed, due to the low
number of measurements compared to the high number of voxels and narrow angle mapping, but
by introducing geologically relevant Bayesian constraints, such as the characteristic density of the
surrounding rock as a prior assumption, the inversion can be stabilised.

IV. Results - 3D Inversion

Conclusions: The results of the opacity-based inversion show the effects of known, but
inaccessible parts of the mine, highlighted by white dotted lines. The cavities appearing in the
results are the results of inversion, as the a priori model did not include known cavities, so their
appearance provides an opportunity for verification.

lll. Results - Muographic images

Conclusions: On all of the muograms areas with large amount of missing rock appear. These are
caused by the inaccessible parts of the iron mine. The reconstructed parts of the mine were
projected onto the muograms, their edges are highlighted by white dotted lines. Their shapes
correlate well with the muographic results.

A newly identified low-density zone can be seen on the images, highlighted by brown lines. This
anomaly does not correspond with any of the known cavities and might indicate the existence of an
unknown void, possibly a nearby cave.

In the northwestern direction areas with apparent excess rock can be seen, highlighted by blue
dashed lines. This is caused by using the limestones density for the conversion between density
length and rock length. The higher density of the nearby dolomite causes the measured rock length

to increase. This is a suitable indicator for the dolomite-limestone boundary’s location. «10°  Elevation: 210 m IR «10°  Elevation: 218 m B
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