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KM3NeT collaboration: ARCA & ORCA S .
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R. Coniglone, Tue 11.30
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ARCA - TeV-PeV neutrino astronomy

ORCA - neutrino mass ordering with
few-GeV atmospheric neutrinos

ARCA: Astroparticle Research
with Cosmics in the Abyss
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Detector construction status Q

=
=
>
=
S
=
=
=
p==

e ARCA:.

electrical problem in
seabed infrastructure

| 2016 | 2017 | 2/ | 2019

2017 e
ORCA:
° ' failure of
main cable

Jannik Hofestadt, ICRC2019, Madison, 26.07.2019 4



17 pHYSICS

i N sz
Detector construction status Q
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Recorded data and event reconstruction 5! phvsics

e Example: down-going atmospheric muon passing close to DU
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Recorded data and event reconstruction ‘;:;,

e Example: down-going atmospheric muon passing close to DU
event=9693, run=2974, #hits=126, cos(zenith_reco)=0.997
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Recorded data and event reconstruction Q

e Example: up-going neutrino candidate
event=1668, run=2974, #hits=26, cos(zenith_reco)=-0.469
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Atmospheric neutrinos and muon background ‘f}‘;

ORCA1 ARCA2 "MUPAGE
e Atmo. muons™: ~2Hz ~0.2Hz Honda model
e Atmo. neutrinos™: ~10/day ~1/day
e Zenith-angle distribution for ORCA1 for all events before event selection
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Atmospheric neutrinos and muon background ‘f}‘;

ORCA1 ARCA2 "MUPAGE
e Atmo. muons™: ~2Hz ~0.2Hz Honda model
e Atmo. neutrinos™: ~10/day ~1/day
e Zenith-angle distribution for ORCA1 for all events before event selection
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ORCA1: Data-MC comparison Q
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number of events / bin

ORCA1: Data-MC comparison
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ORCA1: Data-MC comparison
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Reconstructed zenith angle Rah ! psics
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ORCA1: True neutrino energy Q

e Detection threshold: ~few GeV
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ARCA2: Reconstructed zenith angle

e Similar analysis for ARCA2, but more challenging due to sparser
instrumentation - detection threshold at higher energy
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ARCAZ2: True neutrino energy Q

e Detection threshold: ~100GeV for v,
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Conclusions and outlook Q

e First neutrinos detected with ~1% of full ARCA and ORCA detectors

e Good data-MC agreement - verifies detector understanding and
detector calibration

e Data analysis of multi-DU ORCA ongoing; first neutrino candidates
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e QOutlook: two further ORCA DUs will be deployed soon - 6DUs
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Time residual distribution Q

e Sharply peaked time distribution = favourable for direction reconstruction
PMT response to 1 TeV muons at p=50m
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Atmo. muon rejection & neutrino selection Q

e 1. reconstructed as up-going
e 2. good reconstruction quality

e 3. some further criteria (event topology, hit distributions,
up/down ambiguities, containment, ... )

e A source of background for 1DU:
~horizontal muons going below the detector
e Up-going
ECherenkov
Elight front

How to reject those?
—> project hits back onto reconstructed track
and look at first emission point
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ORCAH1: ‘Containment’ Q

e Reconstructed first photon emission point: <>data
radial and vertical position
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e - muons below detector; neutrinos more equally distributed
e - ‘containment’ is possible with a single DU
e Data agrees with MC expectation
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