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Limit on Solar antineutrino flux obtained with the prototype of

the Borexino detector
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The possible manifestation of large neutrino
magnetic moment would be the presence of an-
tineutrinos in the Solar neutrino spectrum. The
mechanism of neutrino-antineutrino conversion
due to spin-flavour precession induced by neu-
trino transition magnetic moment was actively
discussed as a possible solution of the Solar neu-
trino deficit problem. Recently the interest in
a large neutrino magnetic moment was revived,
mainly because of new experimental data avail-
able from the KamLAND detector and in view
of new lower-threshold Solar neutrino detectors,
such as the Borexino detector, built at the LNGS
laboratory with the aim of measuring "Be Solar
neutrino flux [1]. The Borexino detector will start
the data taking within two years, meanwhile its
4-ton prototype is continuing to take data. A
detailed description of the CTF detector can be
found in [2].

The inverse beta-decay of the antineutrino 7, +
p — n+eT is a dominant type of antineutrino in-
teractions in a large volume Cherenkov or liquid
scintillator detector. The cross section for this
process is two orders of magnitude higher than
that of the antineutrino-electron elastic scatter-
ing. The capture of the thermalized neutron on
the proton n + p — d + v with a mean life-time
of ~ 200 pus and energy release £, = 2.2 MeV
is providing a tag for this reaction in LS detec-
tors, allowing measurements at practically zero
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background. The most stringent constraint on
the Solar antineutrino flux ¢3_ from KamLAND
data is ¢y, < 2.8 x 1074550 (8B) at 90% CL in
the energy region 8.3 < Ep, < 14.8 MeV.

The 2 ¢t - y exposion of the CTF has been used
to limit the antineutrino flux in the low energy
region starting at the inverse beta-decay thresh-
old, F > 1.81 MeV. The efficiency of the double
events detection € = 0.54 have been found using
a Monte Carlo simulation. After the rejection
of the muon induced background no candidate
events have been observed at practically zero ex-
pected background. This fact limits the antineu-
trino production at the Sun by no more than 5%
of the Standard Solar Model ®B flux. The limit,
being weaker than that of other experiments, is
the first one valid in the low energy region.

The future Borexino detector will have the sen-
sitivity to antineutrinos comparable to that of the
KamLAND detector in the high energy part of
the spectrum above the reactor antineutrino en-
ergies. At the lower energies, due to its distant
location from the nuclear reactors (~ 800 km),
the Borexino detector will have much lower back-
ground then the one at the KamLAND site.
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