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Muon Tomography

Muography at the University of Coimbra and at the Lousal Mine

9th July 2022, Jornadas Cientificas LIP
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Detector
Developments

-~

Trigger system debugging

Studies on temporal
acquisition limitations

-

more uniform
efficiency

~

More realistic model for
efficiency calculation,
considering spacers, dead
area, shifts

Higher and

Channels’ gain modification
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university

Tilted by 28.5°



Muography at the university

Simulation
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Muography at the university

Simulation

Theoretical transmission
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Muography at the university

Simulation
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Muography at the university
Results

Theoretical tl’ansmiSSion Experlmental transmlSSlon
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Muography at the Lousal Mine

Field work

- LIDAR scans

- Photogrammetry
- Rock sampling

- Differential GPS

- Seismic refraction

- Ground penetrating radar
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Muography at the Lousal Mine

Field work

MARKERS
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Muography at the Lousal Mine
Changes in strategy

GEANT4 More realistic detector model
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Muography at the Lousal Mine
Changes in strategy
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h density
Transmission &< e cos6 A

7 licos(meta)

ol b b L
-08 -06 -04 -02 0 02 04 06 08

08 06 04 02 0 02 04 06 08
tg(s,) px/pz

16



Muography at the Lousal Mine

First results

Theoretical transmission Experimental transmission
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Muography at the Lousal Mine

Outreach
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Future work on...

Combining several muographies of different positions/perspectives for:

* 3D reconstruction
» Higher resolution

Understanding the Lousal mine results

e Work on the density to transmission model
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Detector’s efficiency
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Detector’s efficiency

Plane 2 efficiency
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Dettector’s efficiency

Plane 2 efficiency (muons that travel between columns in plane 2) €)CP0): Novembro e Dezembro 2020
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Simulation
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Data treatment

Open Air Flux

Delta lines

Transmission = measured muon rate x efficiency correction / open air flux
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More results
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More results
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More results

Theoretical transmission
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Direction plane 1 -> plane 2 (larger aperture)

[o}]

'S

-4

-6 -4 -2 0 2 4 6
Delta columns

32



Higher resolution

Direction plane 1 -> plane 3 (smaller aperture)

Delta lines.

Direction plane 1 -> plane 2 (larger aperture)

Delta lines
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