The Capabilities of the High Resolution Fly's Eye Detector
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Abstract

The HiRes Stage | Detector consists of two sites and a total of 64 mirrors elements. The
detector will be in full operation by 1999, We review its aperture and its capabilities in measuring
the cosmic ray spectrum, cosmic ray isotropy distributien, and resolving the primary compesition,
\}The potential for detecting EeV neutrinos is also discussed,

1. Detector configuration

The elements of the Detector are arranged to achieve the maximuem aperture at the highest
enetTpy region. Twenty two elements at the HiRes-I site cover the full azimuth angle and 3 to
17 degrees elevation angle. An element or unit consists of a mirror with 256 photomultipliers
and associated electronics for event formation and event data storage. Forty two elements at
the HiHes-11 gite cover 336 degress azimuth and 3 to 30 degrees elevation. This confipuration
optimizes the stereo aperture for high energy events at large distances. The aperture and
resolution in the following sections are computed for stereo events.

2. Detector resolution on energy and compaosition

The energy resolution is studied by the detector Monte Carlo. We generate events with
random geometry at different energies. The shower profile is assumed to be a Caisser-Hillag
(Gaisser & Hillas 1977) profile with proper fuctuations in the depth of shower maxdmum
[ Xmaz). The photons reach the detector are then caleulated based on the shower geometry
and shower profile, taking into account the atmospheric scattering and attenmation. Photon
statistics is also included. Data from those tubes which triggered are written to disk and passed
through our standerd reconstruction procedure which reconstructs the geometry and shower
profile parameters. The various resolutions are obtained by comparing the reconstructed event
parameters with the input parameters.

The calenlated energy resolution for events at 10% ¢V ic shown in Figure.l. The energy
resolution for events between 10™ to 10%"eV are 15% in FWHM | no atmospheric variation is

© Space Research Unit * Provided by;the NASA Astrophysics Data System



