Simple model of
cosmic ray showers
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Cosmic rays?
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cosmic rays and the LHC
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Pierre Auger Observatory .

1 particle/km?/century == 30/year
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Pierre Auger Observatory
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Observables

2 time structure
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Observables
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Predictions & data
mismatch

average
— Sysi ot
B30t ¥ 1 -
E proton =
<, 600— ==
800} . 1 = —
B 'y g I
k: s peteet = 2 550 _ —— o
g 750} sevstl 1 - =
se 2= JE—
- o " — g . 08 —12 2 42 27
se-" 500 — ~ - n
700k — . - - -
g T O ', *
3< l; ; : - = =] - u
650} V- " —— EPOS-LHC 1 50— iron ___ __ Epos-LHC
_ . - == QGSJetll-04 QGSJetll-04
ST e Sibyll2.1
ﬁ{}{}- - '_. - b}" B 400 1 10 % i L | 1 1 1 |20
- i 2x10 3=10 E ['E‘n"] 10
17.0 17.5 18.0 18.5 19.0 195 20,

log,,(E/eV)



Our toy model

+ particle energy spectra



Our toy model|

Muon & EM profiles of a 10'° eV shower
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Our toy model|

Muon & EM profiles of a 101° eV shower
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Our toy model
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Our toy mode
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Our toy model
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Our toy model|
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Our toy model

* Interaction
multiplicity

* CR collision elasticity

* Neutral/Charged ratio
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