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m HiRes is located on the U.S. Army

H I ReS Dugway Proving Ground, ~2 hours

from The University of Utah

m The two detector sites are located
12.6 km apart at Little Granite
Mountain and Camel’s Back Ridge
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UHECR Subjects:

m Spectrum

m Chemical Composition
m Anisotropy

m proton-air Cross-section
m Neutrinos / Exotics




Typical HiRes Event

m ~2x10"%eV event seen in 1999

m (3% vertical scale)
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Photoelectrons per degree of track
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Spectrum

m Fit to power law.

m Single index
gives poor y?

m Evidence for

changing index y
near ~10198 gV




HiRes
Monocular &
Prelim Stereo
Spectra

Stereo Aperture-
(Stereo Normalized
to Monocular)
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Mono versus Stereo Energy

Measurements
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ATM and the Aperture
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Aperture Check

HiRes-2 Data

Artificially cut the
data so that you
are certain of the
aperture.

Spectra
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Cut data with an
T impact parameter
> 15 km

>10 km

Excellent
agreement!
Confidence in
aperture
calculation
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HE Aperture Test
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Installed a laser to test the reach

of our HE aperture
34 km from HiRes2 Detector.

Equivalent light production to a
shower of ~6x101° to 1020eV
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Xmax Distribution

Width Predictions
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All-Energy Xmax Distribution

Data v Proton Models Data v Iron Nuclei Models
EWZO g i
= =
= - 2 160| -
100 —
140| —
g | 120|
100| —
60
80| —
40 60| —
40| -
20 —
20| +
0 [ B o [ [ Lo \‘LT T oy VI 0 7\ [ \74;7;?’\7\ [ ‘Tii\:ﬁ"i:q_L | T S R R
400 500 600 700 800 900 1000 1100 1200 400 500 600 700 800 900 1000 1100 1200
. . Xmax (gm/cm2) Xmax (gm/cm?2)
- Solid Line: Data toran Data

Heavy Dots: QGSJet
Light Dots: SIBYLL

= %
T NS es



" S
Stereo HiRes Elongation Rate
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Take Home:

m Spectrum clearly shows structure (ankle, GZK
suppression) — galactic/extra galactic cosmic rays

m Xmax AND Width important to measuring composition
m Point Sources/BL Lacs tantalizing
H
H

p arcross- ction connects to accelerator data

More to come

HiRes data taking concludes 30 March 2006
Analysis continues for another year or two
Telescope Array under construction
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