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ABSTRACT

We report the first observational search for tau neutrinos (v;) from gamma-ray bursts (GRBs) using one of the Ashra
light collectors. The Earth-skimming v, technique of imaging Cherenkov t showers was applied as a detection
method. We set stringent upper limits on the v; fluence in PeV-EeV region for 3780 s (between 2.83 and 1.78 hr
before) and another 3780 s (between 21.2 and 22.2 hr after) surrounding GRBOB1203A triggered by the Swift
satellite. This first search for PeV-EeV v, complements other experiments in energy range and methodology, and

suggests the prologue of “multi-particle astronomy” with a precise determination of time and location.
Key words: gamma-ray burst: individual (GRB 081203A) — methods: observational — neutrinos
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I. INTRODUCTION

Gamma-ray bursts (GRBs) eject the most energetic outflows
in the observed universe, with jets of material expanding rela-
tivistically into the surrounding interstellar matter with a Lorentz
factor I" of 100 or more. Energy dissipation processes involving
nonthermal interactions between particles are thought to play
an important role in GRBs, but remain observationally unre-
solved. The detection of PeV-EeV neutrinos (v's) from a GRB
provides direct evidence for the acceleration of hadrons into
the EeV range, and of photo-pion interactions in the GRB. The

effective even in optically thick regions. A monitor search with
sufficient time and spatial resolution and survey capability for
VHEuws associated with GRBs is plausible.

The Earth-skimming tau neutrino (v ) technique, which de-
tects extensive air showers (Fargion 2002), has the advantage
of a large tarpet mass, since it uses air showers produced by
decay particles of tau leptons (r's) in the atmosphere as the
observed signals. ©'s emerge out of the side of the mountain
or the ground facing the detector; they are the product of in-
teractions between VHE v; and the Earth matter they traverse.
Above 1 EeV, air fluorescence observations based on the Earth-
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Observational search for PeV-EeV Tau neutrino from GRB081203A
Y. Aita et al. (Ashra-| Collaboration), 2011, ApJ, 736, L12
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%%*i{%% (Photoelectric lens Imaging Tube)
PLI-2011 vs PLI-2016

PLI-2011; NIM A647, 34 (2011). PLI-2016; SR BE%5t & F %
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