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Shower development
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Shower detection
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A 4 eyes hybrid event !
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Where we stand

dN/dX,,, [cm/g]

The Swiss clock!

Fraction of Water Cherenkov Tanks in operation
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Energy spectrum
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Energy spectrum
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Energy spectrum (interpretation )
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Do we see the GZK or the exhaustion of sources (or both ...)???
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Proton cross-
section
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If % p>20%, % He <25%

Slightly lower than it was expected at
the time by most of the models, but in

good agreement with recent LHC data.
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X4 distributions
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Beam composition ??? Hadronic interactions???




Nuclel fraction from X_ . distributions
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If just proton ...

A dramatic increase In
the proton-proton cross
section around :
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Several models ...

Chiral Symmetry Restoration

Possible mechanism for meson
suppression in CSR phase

_—_ Outside, mesons are very light

N g-gbar wavefunctions don’t
v match at boundary =>
 mesons only produced after
\ CSR phase evaporates.

Inside, g-gbar is loasely bound and heavy.

1 |
\  HiT:CSRphase /
Low Temperature Phase: %

chiral symmetry spontaneously broken

Baryon wavefunctions
inside and outside match,
so baryons can escape

G.Farrar et al.

Grey to black disk
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The “number of u” g
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Current simulations do not provide a good description
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L. Cazon, R.A. Vazquez, A.A. Watson, E. Zas,

Muon Production Depth (MPD) s,
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Photon and neutrino limits
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Correlation with AGNSs

33 out of 106
events correlate

Vernon-Cetty-Vernon AGN catalog
 E> 57 EeV, z<0.018, distance < 3.1 deg.
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Where we want to go _

Resolve the question of the
origin of the flux suppression
(GZK or the exhaustion of
sources?)
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Where we want to go

Resolve the question of the
origin of the flux suppression
(GZK or the exhaustion of
sources?)

Search for a flux of protons at
the highest energies opening a
particle astronomy window
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Where we want to go

Resolve the question of the
origin of the flux suppression
(GZK or the exhaustion of
sources?)

Search for a flux of protons at
the highest energies opening a
particle astronomy window

Study Hadronic Physics at the
100 TeV scale
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Increase the sensitivity to muons

Disantangle hadronic models from
composition scenarios
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Auger 2015-2023

Different Upgrade Options under Study

plus new electronics
to facilitate readout
and improve WCDs

Scintillator on.top
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We are exploring the 100 TeV energy scale, well beyond

LHC, and may be we are touching something fundamental!
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