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FIG. 3 (color online). The cosmic-ray energy spectrum mea-
sured by the HiRes detectors operating in monocular mode. The
spectrum of the HiRes-I and HiRes-II detectors are shown. The
highest two energy bins for each detector are empty, with the
68% confidence level bounds shown. The spectrum of the
AGASA experiment is also shown [7,8].

First Observation of the Greisen-Zatsepin-Kuzmin Suppression
arXiv:astro-ph/0703099v2 15 Feb 2008
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arXiv:0806.4302v1 [astro-ph] 26 Jun 2008
Observation of the suppression of the flux of cosmic rays above 4 X 1019 eV
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Figure 5: Distribution of arrival direction of stereo
HiRes events versus nearby galaxies in the Veron
catalogue. Black: AGN’s, Blue: HiRes data, Red:
Correlated data.

Final Results-from-the-High-Resolution-Fly’s-Eye-(HiRes) Experiment
P. Sokolsky for the HiRes Collaboration

University of Utah, Salt Lake City, Utah, 84112, USA
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Experiment  status km* sr yr # events
@50 EeV > 10 EeV > 50 EeV

Haverah Park  1962-1987 ~ 245 106 10
Yakutsk 1974-present ~ 000 171 6
AGASA 1993-2005 1620 886 46

HiRes-I mono  1997-2006 ~ 4500 561 31
HiRes-IT mono  1999-2006 ~ 1500 179 12
HiRes stereo 1999-2006 ~ 2400 270 11
Auger 2004-present ~ T000 1644 38
TA 2007-present 860 xyrs
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Measurement of the energy.spectrum of cosmic rays above 1018 eV using the

Pierre Auger Observatory
The Pierre Auger Collaborationa
aObservatorio Pierre Auger, Av. San Martin Norte 304, 5613 Malarg "~ ue, Argentina




DISTRIBUTION OF SHOWER MAXIMA, XMAX

® HiRes/MIA
¢ HiRes 2005
e HiRes 2009
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(Xpax) = 0(InE — (In4)) + B




* nuclear primaries of mass

the number of primary nucleons A
* The coefficients a and 3 depend

on the

nature of hadronic interactions, most
notably on the multiplicity,
elasticity and cross-section in ultra-
high energy
collisions of hadrons with air
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Make quality cuts

well defined showers
Standard spectrum cuts
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Compare )(m}'r fluctuations with PAO
HiRes and PAQ, 2009

S
N —
=
iJ
e
o
o
>
Y
o
i
et
o
=

® HiRes 2009 .
Slope = =575+ 1,22,y = 6.4/6

» PAO 2009 ) .
Slope = —22.53 £ 0.83, ¥ = 4.2/11
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FIG. 2 (color online). The apertures (defined as the product of
collection area and solid angle) of the HiRes-I and HiRes-II
detectors operating in monocular mode.

First Observation of the Greisen-Zatsepin-Kuzmin Suppression
arXiv:astro-ph/0703099v2 15 Feb 2008
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COMPOSITION

Elongation rate used to measure
composition

o 10{% (EO/EC')
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X log(E())

log 2

* HiRes/MIA

® Present ArIJI}'Els

Compare to pure Monte Carlo
Proton and Iron

Analyzed using full detector
simulation and reconstruction

Consistent with light composition

composition
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Arrival direction distribution
(>10"%V; 6 <50°)

@:101°-4x10"%V @:4x1019-1020eV W:>1020eV

« No large scale anisotropy

AGASA Results,Kenji Shinozaki,
Max-Planck-Institut flur Physik, 80805 Mluhchen, Germanyfor AGASA Collaboration
October 18, 2004



Space angle distribution of events
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- Significant peak @ 0 degree

— implying presence of compact EHECR sources




