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Cosmic Ray Arrival Directions

Charged particles do not have straight
tragectories in magnetic fields
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Cosmic Ray Arrival Directions

Three categories of of attempts to identify the sources of
cosmic rays

Search for excess from a specific astrophysical source or region

Search for correlations with catalogs of astrophysical objects

Search for anisotropy in the distribution independent of catalogs

galactic center
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The Pierre Auger Observatory

Hybrid Detector ≈ 0.6 degree
Surface Detector 1.5-2.0 degree at 1018 eV and <1 degree
for energies above 1019 eV
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The Pierre Auger Observatory
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Galactic Center Studies

Galactic center source of EeV cosmic rays
AGASA and SUGAR excesses
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Galactic Center Studies

double the exposure
still no large excesses
No likely strong sources of galactic neutrons
We are still looking for weaker signals! 10 / 17



Correlations with BL Lacs
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Clustering and Autocorrelation
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Clustering and Autocorrelation

minimum at 7 degrees and E > 57.5 EeV (19 events)
Probability to get a P< 10−4 minimum is ≈ 2%
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Correlation with AGN

Scan the data for correlations with AGN consistent with a
“GZK-horizon"
V-C catalog
Scan over: angle, energy, redshift
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Correlation with AGNs

Exploratory scan: 12 out of 15 correlate, 3.2 expected

Independent data set: 8 out of 13 correlate, 2.7 expected
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Correlation with AGNs

minimum: Ψ 3.1 degrees, zmax= 0.018 (≈ 75 Mpc) and E >
56 EeV

20 out of 27 correlate
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Conclusions

No strong galactic center source (EeV)

Anisotropy of the highest energy cosmic rays (>56 EeV)

Charged particle astronomy is just getting started!

1 event above 56 EeV per month
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