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Atmospheric Muons
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Muography

Muon Imaging Applications In:
Muon flux with no target vs. Muon flux with a target e  Archaeology

e Volcanology
e  Civil Engineering
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Other Applications
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Left, Blanpied (2015), Material discrimination using scattering and stopping of cosmic ray muons and electrons: Differentiating heavier from lighter metals as well as low-atomic weight materials
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Mid., Checchia (2016), Review of possible applications of Cosmic Muon Tomography. doi:10.1088/1748-0221/11/12/C12072
Right, Priedhorsky (2003), Detection of high-Z objects using multiple scattering of cosmic ray muons http.//dx.doi.org/10.1063/1.1606536



Collaborations
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Development and application of muon tomography for volcanology
studies and monitoring
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Tomography with Atmospheric Muons from Volcanoes (TOMUVOL) e \,f\ e Sl o

8

20

Muon Radiography of Vesuvius (MURAVES)
Joint measurement of the transmittance of the inner structure of the
Puy de Déme in France (2018)
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Sakurajima Muographic Observatory (SMO)

Aims to monitor the active volcano Sakurajima in Kyushu,Japan
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Muography of Etna Volcano (MEV)

Developing detectors intended for studying volcanoes in collaboration
with geoscientists, engineers, and physicist
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Muon Telescope (Uniandes)
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Electronic System
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Detector Efficiency

Control Parameter
(LLT, HV)

C1.C2-C4 C1-C2:C3-C4
. - C1.C2.C3-C4
fficiency (C3) = C1.C2:C4




Optimal Operational Parameters
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Detector Performance

|
|
|
|

Normalized Counts

0.0014 -

0.0012 ~

0.0010 ~

0.0008

0.0006 ~

0.0004 +

0.0002 ~

0.0000

B Cl: Count=1,119,926

QDC

0.0014

0.0012 ~

B C3: Count=1,119,926

R QDC

C2: Count=1,119,926

| mmm C4: Count=1,119,926

QDC

\

Low Energy
Events

4000

10



Detector Performance

Normalized Counts
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Detector Performance

Offset =20 ns TDC Window Detection = 102.4 ns
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Muon Flux vs. Zenith Angle

Muon Flux (m2s-'sr7)
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What 's Next?

CORSIKA Simulation
Density Mapping of
Monserrate
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