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Plots of muon density for E=10 EeV. 

• Inclination found by timing of vertical
signals (𝜃 < 60°) and by studying
distribution of the muon density for 
horizontal signals (𝜃 > 60°).

• More precision obtained with the 
hybrid data: by using also the 
fluorescent detectors, but they only
work at night & with clear skies. 
Precision ∼ 0.6 °, can reach ∼ 0.4 ° for 
very energetic events

• Energy of primary found by integrating
energy deposit seen by the fluorescence
detectors and by fitting lateral profile
seen by the WCD. Uncertainty of ∼
14%.





Detectors that emitted a signal related to the event (34 in this case). Black ones had noise signal. Blue 
arrow indicates direction of shower.  Color grading indicates timing. Radius of each cirle is proportional
to logarithm of energy deposition.

Auger Catalog

https://opendata.auger.org/catalog/


The signal and time delay with respect to the distance of the axis of the shower. Distances measured in 
the shower plane. VEM «Vertical Equivalent Muons», means the mean energy deposit of a minimum 
ioninizing muon in a water cherenkov detector (∼ 250 𝑀𝑒𝑉). 



The readings of the PMTs at 3 different detectors (indicated 2 slides before). Except within a few meters 
of the shower axis, muons precede the electromagnetic component. The electromagnetic component 
lags the muon signals by an amount that increases with distance from the shower core.
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