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with the Pierre Auger
Observatory
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The bulk of radiated and visible
energy comes from the EM cascade
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Air Shower:
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Surface Detector (SD)
1600 water Cherenkov tanks
Area of 3000 km?

Diffusive tyvek

Fluorescence
Light

Fluorescence Detector (FD)
4 building with 6 telescopes each
Telescope f.o.v. 30 x 30 deg

Secondary SD & ED
Particles (+AMIGA)
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Energy flow, averages and fluctuations
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Muon content



Muon content in inclined showers
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Muon content in inclined showers
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Muon content in vertical showers
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Energy scaling: em. particles and muons

Muon scaling: hadronically produced muons
and muon interaction/decay products

Use showers of different zenith angles
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Consistently more muons in data than predicted
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Direct muon content

in vertical showers
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1st interaction of air shower is not

exotic in terms of fluctuations
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Muon fluctuations
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Longitudinal developement
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Rhad ( emax )
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p-Alr cross section
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Muon Production Depth
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55-65 deg, E=10 " eV
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Conclusions

* Auger finds a deficit of muons in sims. (All Hl models) Results confirmed by

* Experimental confirmation that

compatible with sims

e A from expectations in the
* Most likely scenario is of small deviations

e Off in models.
* Related to pion-Air difraction cross section.
through Hadronic-EM flow in the cascade

. by models by 20-50 gr/cm?2



More to come

New publications coming soon
based on (C. Trimarelli, ICRC2023)
* Muon measurements based on (M. Stadlemeier ICRC2023)
SD and Radio (AERA) (M. Gottowik ICRC2023)
(O. Tkatchenko ICRC23)

New detectors, new data:

e Radio

e Surface Scintillators

* Underground Scintillators

* Larger dynamic range for Water Cherenkovs
 New and faster electronics
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Detector signal (arb. units)
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