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Work Plan
The main idea of my work plan is to study the correlation between the signals of 
Sd-SSd and Md to develop an unbiased estimator of the muon component 

Outline
● Muon Attenuation Studies

● Current Work: Detector simulation with Offline

● UMD Online Monitoring

2



Muon attenuation: energy cut method
Studies on muon attenuation considering  a sharp cut on their energy to reach the 

UMD depth
Energy threshold for 
muons at 2.25 m 
depth: 1GeV/cos(𝝷) 
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The Prague libraries
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18.0_18.5

GAP 2018-043θ = [0_15, 15_30, 30_45]



Muon attenuation: Stopping power method

https://pdg.lbl.gov/2019/AtomicNuclearProperties/ 5



Muon attenuation: Stopping power method

●  A displacement of the mean energy can be observed as well as more low energy muons for 
the underground histogram (lhs).

● At higher distances from the core lower muon densities are observed (rhs).
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Attenuation curves: dependency of the ratio

● The attenuation curves get steeper for lower 
zenith angles

● Ratio expected ϵ {0.57; 0.76} for p and ϵ {0.64; 
0.83} for Fe at 450 m
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Hadronic Model: EPOS-LHC

● A dependence of the curves 
on the energy of the primary 
can not be observed



Current work: Detector simulation and 
reconstruction

Signals at 450 m for 10 protons with 
E=5.95x1017 eV, 𝚹=27° and 
Model = EPOS-LHC

Goal: development of codes and scripts to 
produce and manage simulations and 
extract relevant information for analyses
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Current work: Detector simulation and 
reconstruction

Very preliminary results. More statistics are needed.
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UMD Online Monitoring
● This tool was developed and 

is already available in the 
ITeDA server for shifters.

● A weekly report is produced 
based on the four 
monitoring observables.

● Already 9 shifters in the last 
3 months.
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Latch bin Intensity

ADC Traces Background level



Summary and Outlook of current work
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Backup
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Md Shifts

Shifters: Marina, Joaquín, Gabriel, Varada, Flavia, Federico, Brian

Shifters write a weekly report about the 
performance of the detectors based on the 
four monitoring variables
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This tool is already available in the 
ITeDA server for shifters

Example of background monitoring from a report by 
Gabriel and Varada



Attenuation curves: dependency on the energy 
on-ground
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Attenuation curves dependency of the energy 
underground
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