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The High Resolution Fly's Eye seeks to measure the flux and composition of the highest energy cosmic rays. It also
searches for anisotropy in arrival directions as well as exotic events such as neutrinos.

Technique and History

Above 10'7 eV, the
flux of cosmic ray
particles is too low
to measure directly.
The  traditional g
method to extend
measurements into

Fluxes of Cosmic Rays ~ An EAS is a cascade of charged
particles that develops over 10's of km.
As it develops, the shower spreads
eventually becoming a "pancake" a few
hundred meters wide and a few meters
thick which is moving nearly at the
this region has been speed of Iight: As thg EAS .traverses the
t0 observe Extensive el B Ao atmosphere, it excites air molecules
Air Showers (EAS). T which produce fluorescencellght.
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| e rreryComme R The first successful coincidence detection of an EAS via air
R A fluorescence and a ground array was achieved in 1976 by a
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¢  tentropicEmission group at the University of Utah operating optical detectors
N in coincidence with the Volcano Ranch ground array. This
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experiment, utilizing the air fluorescence technique, which
collected data from 1981 through 1984.
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The Detectors

The HiRes Observatories are located within
the U.S. Army's Dugway Proving Ground,
about two hours drive south-west of Salt
Lake City, Utah. The experiment s
comprised of two stations (HiRes-l and
HiRes-Il) separated by 12.6 km.
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— o G e R R\ The detector elements are configured two to a building. Each detector element

st RN i consists of a large spherical mirror, a 256 pixel (photomultiplier tubes) camera, and

Rk SR associated electronics. The spherical mirror has a radius of curvature of 474 cm and

o FEJJF_ﬂ-' ".I rr i I____‘-_.-'__ _ b I
P e W j is composed of four segments arranged in a clover-like pattern. The on-axis
| .. DA effective area of the mirror is ~3.8 m?. The spherical mirror collects fluorescence

' —’Hf‘ wir light from an EAS and focuses it onto the pixels of the camera.
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Operations
The first HiRes site, HiRes-I, began operations in June of 1997 and has accumulated about 2800 detector-hours of data with 2270 detector-hours being good weather data.
The second HiRes site, HiRes-II began limited operations in August of 1999 and was 1n full operation by the end of that year. HiRes-II has accumulated about 1000
detector-hours of data. HiRes-I has observed 2880 events over 1 EeV and there are now over 1000 candidate events observed in stereo.
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An EAS initiated by a cosmic ray forms a track across the pixels of the camera face. The width of  [reer
the EAS is typically a few hundred meters and it's distance is typically 10-30 km or greater. Thus, 140
the tracks appear basically line-like. The position of the detector and this line determine the :
shower-detector plane. Using timing information recorded at a single detector site, the full three 5 Pistrbution for 320 ours
dimensional EAS geometry can be reconstructed. However, the uncertainties can be large and :
difficult to determine. As shown, using simultaneous observations of the same EAS from two
physically separated detectors (stereo observation), the geometry of the EAS can be determined
precisely simply by calculating the intersection of the two shower detector planes. The addition :
of precise timing information from both sites further constrains the EAS reconstruction resulting 201 L
in improved energy resolution, etc. Simultaneous observations of the EAS also provides model Obn bl b T

| 17 175 18 185 18 15.5 20 ECII._S IIEE1
Lo e - 0 independent checks of the reconstructed EAS parameter resolutions.
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