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Abstract: KM3NeT will be the largest underwater neutrino telescope employing the Cherenkov detection technique in the deep Mediterranean Sea. The infrastructure will
consist of three detector building blocks: large 3D arrays of optical sensor modules arranged on vertical detection units anchored on the seabed. Two building blocks for
KM3NeT/ARCA are optimised for the detection of TeV-PeV neutrinos in order to discover cosmic neutrino point sources, and one building block for KM3NeT/ORCA is
optimised for the detection of few-GeV atmospheric neutrinos in order to determine the neutrino mass hierarchy. The construction of the ARCA and ORCA detectors has
started. Results from the first two ARCA detection units and the first ORCA detection unit are shown.

KM3NeT is a neutrino research infrastructure under
construction in the Mediterranean Sea. It aims to
measure both high-energy neutrinos (“KM3NeT/
ARCA”) to identify cosmic high-energy neutrino
sources, and low-energy atmospheric neutrinos
(“KM3NeT/ORCA”) to determine fundamental
neutrino parameters, most importantly the neutrino
mass ordering. The acronyms stand for

The DOMs are mounted on vertical lines called
Detection Units (DUs) or “strings” in groups of 18.
The vertical spacing between DOMs is 36 m for the
ARCA layout, while 9 m for the ORCA layout to
optimise for low-energy neutrino interactions. The
first two fully functional ARCA DUs were deployed
in December 2015 (ARCA-DUIl) and May 2016
(ARCA-DU2) at the Italian KM3NeT site at Capo
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the neutrino interaction. Fig. 1: A sketch of the KM3NeT detector
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DOM (DOM18) of ARCA-DU?2.

An advantage of operating a large volume in deep-sea at the PMTs without scattering and therefore ‘on

ORC A water is the favourable optical properties of seawater. time’. The time residual distribution 1s shown in Fig.
The dense instrumentation of the ORCA detector Due to the large scattering length, most photons arrive 5. Also the tail of ‘late’ hits from scattered photons is
allows for the detection of atmospheric neutrinos ¢ 10°¢ well described by the MC predictions.
with a threshold of Ev.~ 5 - .10 GeV. Usmg the 2 S pe——— KM3NGT/ORCA prefiminary -:::::—_ )
default track reconstuction, dedicated analysis cuts s 10'e | = KM3NeT preliminary — :tén 2827
are devised to guarantee a selection of a clean é S . =

. . ] . £ 3 atm. neutrino -
neutrino candidate sample. With the available 2 10°F = _

. . . . . - - Tresidual tmeas - texp
livetime of 82 days, 13 upgoing neutrino candidate ol e _
events are observed, agreeing well with MC - ++f §,0 il
prediction of 8.3 £ 2.9 (stat.) atmospheric neutrinos 1oL ;14** 2
plus 1 £ 1 (stat.) atmospheric muon events. The H#f e
reconstructed zenith angle distribution is shown in 1 1 | . ]‘ H
Fig. 4. The observed distribution is in good il LIRS i ﬁ
agreement with MC predictions. 107 it ﬁﬂﬁi i]‘]dijfﬁhr ’ri f 107
- Already 82 days of data of a single ORCA DU | | | H'IH | | | I| “ ]ll” li | ]‘]l B e T T

allows to select a neutrino candidate sample. 102 08 06 04 02 0 02 04 08 08 1 Tiwe Flosidund ]
. o o
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illustrates the capacity of the future ORCA  Fig 4 Dis.tributio.n of reconstucted zenith angle 0 for data (back), expected hit time for data (black) and atmospheric
detector atmospheric neutrino MC (red) and atmospheric muon MC (blue). muon MC (red)
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