DETECTING H.E. NEUTRINOS
THROUGH
ATMOSPHERIC SHOWERS
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CERENKOV vs. FLUO
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GAW (Gamma Air Watch): a novel imaging Cherenkov telescope

G. CUSUMAXNO. G. AGNETTA. B BIONDO. O, CATALANG, S. GIABRRUSS).
G. GUGLIOTTA. L. LA FATA M C MACCARONE. A MANGANO, T. MINEO. F
RUSS0O, B SACC0

IFCAL Conaiglio Nuzeonale delle fooeche, Palering, iy

ABSTRACT. GAW (Gansma Ale Wateh) 5 a new imaging Chusenkoy telmeogs duslgred far ohser-
wation of very high-cowrgy gamma-ray sources. CAW will be equipped with o 3 moter diameter Frissel
lens as light collector and with an array of 300 multi-anode photomuliiptios at kb Jooak plaoe: The
piel size will be 1 aremin wide [or & total field of view of 105 degrees. Whith respect o the plasued
imaging Cherenkoy telescopes (CANGAROO 111, HESS, MAGIC, VERITAS) GAW follows a ditferant
approach for what concerns both the optical system and the detestion working muode: the Chepkoy
light collector is a single acrylic Bat Fresual lms (instead of mirrers) that allows to achieve wide feld
of view; the photomultipliers operate in single photoglectron unting mode (instear of charge integra-
ton). The single photoelectran counting mode allows 10 reach @ low, enetgy threshold of ~ 200 ey,
in spite of the relatively small dimension of the GAW aptic syatem.

1. Introduction

At cuergies arouud 0.03 TeV the emission from galactic and extragalactic sources is too
weak to be detected by instruments onboard satellites becanse of their poor effective
avea. Actually, since the fux of an astronomical source decreases as the energy increases.
ubservations at higher energy need a huge effective area that is not feasible with space
deteotors. Only ground-based experiments achieve enough effective area to observe the
very low intensity and the soft spectra emitted in this extreme energy band, Observa-
tions can be performed either by detecting the shower of secondary particles produced
by the interaction of gamma-ray entering into the high atmosphere, or by detecting
the Cherenkov light emitted by the relativistic charged component of the shower. The
spread of the secondary particles and the intrinsic Cherenkov light cone aperture (1.3
degrees in air) allow a strong inerease of the effective area being the detectors sensible to
gamma rays whose trajectory is hundreds of metres far from them. Imaging Cherenkoy
telescopes, thanks vo their lage collection area (~ 10° m®) and to their very high effi-
cleney in rejecting the cosmic vay background, have turned out to be the most sensitive
instruments for the observation of astrophysical sources above 230 GeV'.

In this paper we present u novel imaging Cherenkov telescope, GAW (Gamma Alr
Watch) designed to observe gamma-ray sources above 200 GeV. The main components
of the telescope (optics, focal surface detector and eperative mode) are described in
Sect.2; the performance is presented in Sect.3.
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PHYSICS BACKGROUND
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