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KM3NeT sites: ORCA and ARCA

Oscillation Research with Cosmics In the Abyss Astroparticle Research with Cosmics In the Abyss
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• 115 strings 
• 18 DOMs / string
• 31 PMTs / DOM
• Total: 64k*3¨ PMTs

~210/1000 m

~200/800 m

21/90 m

9/36 m

ARCA/ORCA

ORCA ARCA
String spacing 21 m 90 m
OM spacing 9 m 36 m
Depth 2470 m 3400 m
Instrumented 
mass

8 Mton 500*2 Mton

3



4



Physics: Oscillations of atmospheric neutrinos
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Oscillation fit Tau neutrino appearance

For true θ23 = 480 the correct octant can be determined at 1σ after 1 year, 2σ after 5 years
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(former Nikhef postdoc Bruno Strandberg)



Neutrino mass ordering

tracks

showers

Event rates for
3 year ORCA
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Asymmetry:  (NIO-NNO)/NNO

nµ

ne

Sensitivity ORCA after 3 years
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Sterile neutrinos: affect oscillation fit

Example: effects in ORCA for low Δm241

(To be explored more systematically)
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Dark matter

ARCA, galactic center
(One year ARCA-24 ≅ ANTARES)

ORCA, sun
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Rich Astrophysics Program (mostly ARCA)
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Excellent view of galactic centre

Vela X

IceCube diffuse flux

Also: cosmic rays



Work to do: Calibration (40K, led/laser, acoustics, muon fit)

Timing check with LED flashers

Muon fit

ORCA

ARCA

μ
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Tracks and showers
Track-like (nµCC) Shower-like (nNC, ne

CC)

ARCA simulation, TeV neutrino energies

But at ORCA energies,
tracks are short…
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Work to do: Track reconstruction

nµ-CC nµ-CC

Angular resolution Energy resolution
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Work to do: data/simulation comparisons, neutrino selection

likelihood

After selection
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Work to do: Shower reconstruction

ne-CC ne-CC

Angular resolution Energy resolution
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Work to do: Event classification

(conventional) Convolutional Neural Network
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More work to do:

Improve triggering and reconstruction at low neutrino energy
Improve oscillation fit, incorporate inelasticity
Systematics
…

Room for collaboration: machine learning?
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