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The UHECR spectrum

knee ankle

UHECR domain

GZK or source 
Emax?
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The Observatory
1660 water Cherenkov 

detectors

1.5 km regular triangular 
grid covering 3000 km2

0.75 km infill-grid

27 fluorescence telescopes
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Recent Results
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Galactic center
Strong TeV gamma-ray emissions measured by HESS 

Evidences through stelar orbits of the presence of a 
supermassive blackhole (Sgr A*)

Large UHECRs excess claims from SUGAR and AGASA.

Auger has excelent exposure in the direction of the GC

(F. Aharonian et. al Astron. and Astrophys. 425 L13) 

At EeV energies, neutrons from the 
GC could reach Earth!
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Searches for GC UHECRs excesses
No significant excess found in the GC at EeV energies

Careful study of systematic effects in the Observatory coverage: weather, detector size & trigger
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CTA can help us!

With enhanced sensitivity and angular resolution at 
high energies (~1014 eV), CTA can look deeper into 
the GC looking for gamma-ray emissions.
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Spectrum

Ankle and flux suppression at highest energies clearly seem

22% of systematic uncertainty in the energy scale
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Spectrum
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Large scale anisotropies
No significant effect observed in the dipole amplitude

Different methods applied in order to take 
into account trigger inefficiencies at low 
energies (E<1 EeV)

Weather and exposure corrections applied

Amplitude and phase:

phase flips from galactic to anti-galactic center

Generalized Rayleigh analysis
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If the GZK mechanism is in place...
Universe’s low energy portrait

E. Armengaud

Universe’s high energy portrait
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Correlations with extragalactic 
sources

3.1o window 
around AGNs up 

to 75 Mpc

Auger events above 
55 EeV

Correlation signal became stable...

...and arrival directions above 55 EeV 
are not consistent with an isotropic 

sky.

Correlation parameters defined a 
priori
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Correlations with extragalactic 
sources

3.1o window 
around AGNs up 

to 75 Mpc

Auger events above 
55 EeV

Correlation signal became stable...

...and arrival directions above 55 EeV 
are not consistent with an isotropic 

sky.

Correlation parameters defined a 
priori

CTA is expected to measure spectra and jet forms of 

close-by AGNs
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Chemical Composition
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Chemical Composition

Wait ju
st a

 few minutes fo
r M

. Unger’s 

talk!!!
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Neutrinos

25ns time resolution of FADC traces allow for a distinction between 
electromagnetic and muonic shower fronts 

(µs)

(µs)

N o n e u t r i n o 
candidates found!
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Neutrinos
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Photons
photon showers develop deeper in the atmosphere

have smaller number of secondary muons

smaller footprint on ground

powerful combination of FD and SD observables
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Photons

No photon candidates identified above 1018 eV
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Summary

The Auger Observatory has been taking constinuosly taking data.

Spectrum above 1018 eV measured both with SD and in hybrid mode. Ankle and high 
energy suppression identified.

No significant excess observed from the Galactic Center at EeV energies.

Large scale anisotropy studies show interesting behavior of the equatorial dipole phase. 

Stringent limits on both photons and neutrinos above 1018 eV were imposed, excluding 
many top-down models. Approaching the flux regions for cosmogenic photons and 
neutrinos.

With VHE photon measurements, CTA can bring valuable information on sources and 
production mechanism of UHECRs. 

See also:

M. Unger talk on UHECRs chemical composition

T. Suomijärvi talk on Auger performance and enhancements
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