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MUON TOMOGRAPHY

OVERVIEW
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MUON TOMOGRAPHY

MUON TRANSMISSION MUON SCATTERINGWATER TANK EMPTY

▪ 4 days of exposure for each

image

▪ density differences observed

MUOGRAPHY OF A 
WATER TOWER (FRANCE)

▪ trafficking surveillance

of high dense materials

(eg. radioactive)

▪ in this case, the

inspection takes less

than 5 min

PORTAL SCANNER 
(BAHAMAS)

WATER TANK FULLWATER TANK FULL
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TIMELINE



5

MUON TOMOGRAPHY - BRIEF TIMELINE
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RPC 
DETECTORS

LOUSAL

PROTOTYPEWALDEMAR GALLERY

LOUSAL MINE

DETECTOR

~18 m

MINE

OBJECTIVE: to do a geological reconnaissance of the

ground above the mine to test the performance and

the sensitivity of the telescopes.
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MUON TOMOGRAPHY
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GEANT4 SIMULATIONS

▪ Part of the work is about developing simulations in GEANT4, so we can have

references when we analyse the muography data.

BUILDING A SIMPLE GEOMETRY ANALYSING THE RESULTS

WITH SPHERE OF TiO2 – 2 DAYS

WITHOUT SPHERE – 2 DAYS

DETECTORMINE

20 m

10 m

2 m
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MUON TOMOGRAPHY

GEOPHYSICAL
SURVEY
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MAPS GPS EQUIPMENT

SITE PREPARATION

DRONE

PHOTOGRAMMETRY



DIGITAL MAP SURFACE (v.2)



A detailed description of the 

topology is necessary to compare 

the observed information with 

the expected results.

VEHICLE AND
WELL STRUCTURE

DIGITAL ELEVATION MAP
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GPR ANTENNA

GPR PROFILE (EXAMPLE FROM OTHER WORK)

WELL OF THE MINE 

GPR – GROUND PENETRATING RADAR

SEISMIC REFRACTION

SEISMIC SENSORS

▪ It measures the electrical resistivity of the materials.

▪ It measures the speed propagation

of the seismic waves.
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(EXAMPLE)
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RECONSTRUCTED
3D DENSITY PROFILE

MUOGRAPHY

μ-
μ+

GRAVIMETRYJOINT
INVERSION

m

obtains the density through the

strength of the gravitational field

obtains the density through the

attenuation of the muon flux (EXAMPLE)
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