
Modeling interactions 20km high

F. Riehn  –  LIP Jornadas 2018

(and other works of the Auger group)
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Ultra-high energy cosmic rays

Natural beam
With ultra-high 
energy

How do we 
measure 
UHECR?
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Experiment

Hybrid detector
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Air showers

Two components
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EM profiles

Primary particle!

Universal shape !
L,R parameters capture difference

Low resolution ==> average profile PhD thesis F. Diogo
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Average shape parameters

S. Andringa and F. Diogo

Publication imminent
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II – muon measurements

(“we have no idea”, G. Cham)
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LIP contribution (L. Cazon)
* consistency tests
* check of detector systematics with RPCs 

→ see Ricardo Luz’ talk 
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L. Cazon, R. Conceição, F. Riehn

Models and data agree !
Observables compatible

???

Average Fluctuations
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Submitting to PRL

Explain shape of full distribution !!
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Muon production depth

Simulation!

Height → timing in tank signal
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Models under stress!

NEW!

NEW!

UPDATE!

Coordinated by L. Cazon

Angular distribution
already understood!
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MPD zenith angle evoluton indicates 
that muon E-spectrum is diferent 
from High  Energy Hadronic Models.

Modified muon production
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Compatbility of all hadronic observables.

Waitng for update, to be proposed as publicaton of puger.
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Microscopic origin of the muon mystery? LHC tuning
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R. Concecao, S. Silva
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• SIBYLL (F.Riehn). 1’

• MPD (L.Cazon).   2’

• Mu E-spectrum (J. Espadanal, L. Cazon, R. Conceição) 1’

• Sigma(Rmu)/Rmu (F.Riehn, L.Cazon, R. Conceição) 1’

• plpha (F.Riehn, L.Cazon, R. Conceição,). 2’

• R-L (F. Diogo, S. pndringa,). 2’

• p-pir (Steven, R. Conceição). 1’

• dlnp/dlogE (L. Cazon, F. Diogo, R. Conceição, S. pndringa, J. Espadanal, 
M. Pimenta). 1’
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