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Results shown at the ICRC 2013
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Update of Energy Scale

V.Verzi, ICRC 2013
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Systematic uncertainty reduced from 22 % to 14 %
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Cosmic Ray Flux A Sl . Rovignan
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A.Schulz, D. Ravignani

Cosmic Ray Flux

Bin-wise combination, weighted according to statistical and systematic uncertainties
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Cosmic Ray Flux A Sl . Rovignan

Updated energy scale reduced offset to flux measured by Telescope Array
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ICRC 2013 result agrees with ICRC 2011 and TA within systematic uncertainties
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Composition

V. De Sousa, E.J. Ahn
ICRC 2013
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Heavy composition at highest energies:
Opens possibility that suppression is due to end of accelerators
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Search for Large Scale Anisotropy
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l. Sidelnik, R. de Almeida
ICRC 2013
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Search for Large Scale Anisotropy
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Had

ronic Interactions

Reliable knowledge of energy allows detailed
studies of hadronic interactions
Auger measured:

'

Tinel(pp) = 92 £ T(x.‘-sff’ff)—'__?l(-‘i_{j-‘ﬂt) =
at center-of-mass energy equivalent to

"

D7

- 0.3(stat) £ 6(syst) TeV

- 7(Glauber) mb

A.van Vliet - Current Results from the Pierre Auger Observatory 15



Conclusions

Auger Observatory is producing
measurements of the UHECR properties over

4, orders of magnitude in energy
Spectrum: clear indication of sharp ankle and

flux suppression
Composition: indication for increasing mass

with energy above E=3 EeV
Anisotropy: hints for dipole in the data
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Composition
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Large Scale Anisotropy

l. Sidelnik, R. de Almeida

Large scale anisotropy studies ICRC 2013

» Help to understand the nature and the origin of cosmic rays
together with energy spectrum and mass composition

» Transition from a galactic to an extragalactic origin should
induce a significant change in the large scale angular
distribution of cosmic rays

Analysis of data from the Pierre Auger Observatory

» Study of the large scale distribution of arrival directions of
cosmic rays based on the first harmonic analysis in right
ascension

» Data: January 1 2004 - December 31 2012 data
» Energy range: from 10%° eV to more than 101% eV

» Accesible thanks to the joint data of the regular Auger SD
and its enhancement: the Infill array



Large Scale Anisotropy

First harmonic modulations are small: |. Sidelnik, R. de Almeida
ICRC 2013

» Account for spurious modulations (experimental and atmospheric)

» lUse methods which are not sensitive to these effects

Modified Rayleigh (E>1EeV):

» Energy assignment accounting for weather and geomagnetic effects
> Fourier coefficients a = & Ej:'r  wicos(ai), b=+ Ejﬂ'r , wisin(a;),

w; accounting for the array growth, dead time and tilt of the array

» Amplitude r = v a°> + b? and phase ¢ = arctan(b/a)

East West method (E<1 EeV):

» Je(a”)-lw(a®) allows us to remove systematic effects

» Reduced sensitivity



Large Scale Anisotropy

l. Sidelnik, R. de Almeida
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Anisotropy, VCV Correlation
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A. Letessier-Selvon, ICRC 2013



Radio News

Ongoing R&D,
exploiting hybrid events

AERA (MHz)
« 124 antenna stations, 6 km?
« 350 hybrid events with SD Coihunco
« Two emission processes confirmed i
« 86 % geomagnetic effect
« 14 9% Askaryan effect
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61 modified SD stations
« 2 years of data

» Three GHz events detected gantrm . x\y et "
« Emission process under investigation B - e
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Muon Detectors: AMIGA
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Status of unitary cell in 750 m grid
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ICRC 2013

Muon detectors will validate and extend SD-only muon estimation capabilities



