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ANTARES is a Cherenkov underwater neutrino telescope operating in the Mediterranean. Its
construction was completed in 2008. Even though optimised for the search of cosmic neutrinos,
this telescope is also sensitive to nuclearites (massive nuggets of strange matter) trough the black
body radiation emitted along their path [1, 2].
We discuss here the possible detection of non-relativistic down-going nuclearites with the
ANTARES telescope and present the results of an updated analysis using data collected from
2009 till 2017.
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Executive summary

Strange quark matter (SQM) has been suggested to be the true ground state of hadronic matter
[3]. SQM objects may be created by various astrophysical processes in the universe, and they may
be contained in cosmic rays reaching the Earth in the form of nuclearites. At high enough energies
(∼ 1013 GeV/𝑐2), and by assuming a galactic velocities at the top of atmosphere, nuclearites may
reach the ANTARES detector, a neutrino telescope operating from 2007 until now at the abbeys in
the Mediterranean Sea [4].

Nuclearites are hypothetical heavy particles derived from the SQM Theory. They could be
present in the cosmic radiation reaching the Earth originating from relics of the early Universe as
nuggets or strange star collisions. These particles would be expected to have galactic velocities and
could be identified by tracks seen in cosmic ray detectors based on the Earth. SQM Nuclearites of
galactic velocities are protected by their surrounding electrons against direct interactions with the
atoms constituting the traversed medium, and they would likely be neutral but would lose a large
amount of energy by elastic and quasi-elastic collisions with atoms and molecules in their path and
so leave distinct tracks in cosmic ray detectors. In the case of a transparent medium, nuclearites
signal could be tracked by using their visible light emission as a black-body radiation from an
expanding cylindrical thermal shock wave [2, 5].

In this work, we study cosmic nuclearites falling on the Earth with galactic velocities 𝛽 = 103.
A mass of 4×1013 GeV/c2 was taken as a threshold mass for nuclearites detection at ANATRES level.
By using dedicated Monte Carlo simulation software, we simulated these particles in ANTARES
detector, atmospheric muons are the main source of background events. We present here, the results
obtained for searching for cosmic nuclearites by using nine years of data taking by the ANTARES
neutrinos telescope.
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