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Introduction:

South Pole

Mkn_ S0

SS48%
inv

Galactic
Center

Galactic sources expected at
1-10 TeV energies.

Location

Field of view with horizontal tracks

W South pole
B Mediterranean
M Lake Baikal

At highest energies : neutrinos don’t make it through
the Earth: horizontal tracks are golden channel
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ANTARES Structure |
With “same Sensor |

Introduction: Technology

i “&l

Multi-PMT design

* Cost effective : 3x area of 10” PMT
* Photon counting

* Directional sensitivity
Auto-calibrating (see next talk)
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Introduction: Medium

Timing check with LED flashers [data]
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(Timing) Information is retained as the Cherenkov light travels through water.
Key assumptions for performance have been checked with first data!
see talk D. Samtleben
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Which data will we take?
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~6kHz of ‘Hits’ per PMT

/Real-time data filter\

Detector monitoring

K shore station /
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Track and cascade trigger

All hits for a ~10 us window

» Stored for offline reconstruction
[tracks, showers, etc, particle ID]

* Fast online reconstruction for alerts.
See talk by F. Huang

Each 100 ms: Count rate of each PMT

Supernova Alerts

Acoustics (whales) and sensor data

Data will be open after embargo
period. Efforts ongoing for EU
open science cloud (ESCAPE)
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KM

ow do we estimate performance!

Neutrino event Full differential neutrino cross-sections (now @ NLO),

Generation & full earth model. Stochastic muon energy losses.
backgrounds Genhen, gseagen (genie/hedis)

Photon tracking / tables based on water-models
(absorption, scattering) informed by in-situ measurements.

km3, jsirene, km3sim, omgsim

Geant 3/4-based particle
tracking + dedicated photon
tracking.

Realistic background light mixed in. PMT simulation

to match data.
jtriggereffiency

Simulation of PMT, front-
end electronics

Trigger, reconstruction, From here onward: simulations are treated same
Particle ID, etc as data.
Identical to data-stream
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Supernova detection
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Individual MeV neutrinos seen on single DOMs as multiple Hits
Combined sensitivity : 50 for ARCA+ORCA for 27M, at a distance 25kpc
See talk by M. Lincetto
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ORCA : energy resolution
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Energy resolution: 25% @10GeV
(dominated by light yield fluctuations)
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ORCA background rejection

Veto: the position of reconstructed start-point of the track
is outside the detector for atmospheric muons.
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ORCA : Neutrino mass ordering @
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ORCA : Neutrino mass ordering d
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ORCA : physics
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rich ‘low-energy’ physics
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ARCA : tracks

Angular resolution (median)
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ARCA : tracks

* Excellent resolution due to
good water properties

e Physics limited < 10 TeV

* 0.1 degree at 100 TeV

* 0.05 degree at 100 PeV

Angular resolution (median)
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ARCA : track energy resolution

Energy loss to secondary particles
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Energy measured from total amount of light.

Muon energy is lower limit on neutrino energy
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ARCA : Cascades
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All energy deposited in small region -> good energy resolution.
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ARCA : Cascades
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Light emission profile, electromagnetic
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Structure in light intensity can be measured by Multi-PMT DOM
* Hit counting.
* High dynamic range as some PMTs face the wrong way.
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ARCA : Cascades
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Structure in light intensity can be measured by Multi-PMT DOM
* Hit counting.
* High dynamic range as some PMTs face the wrong way.

KM3NeT Town Hall Meeting — detector performance — Aart Heijboer


http://www.km3net.org/logo/oldLogo/KM3NeT_logo_web_no_shade.gif

ARCA : Cascades

Angular resolution (degrees)
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KM3NeT/ARCA Preliminary

About 1.6 deg for contained

PeV cascade

Brings cascades into realm of

neutrino astronomy
Allows accurate nu-tau searches.

| Distance to interaction along the shower axis vs

8 zxm.:.;ue

BT

10
E, [GeV]
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Cosmic flux
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Mean-while in ANTARES

ANTARES 2007-2018 data
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Rich high-energy physics program d
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End — thank youl
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ARCA : galactic
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Further reading

KM3NeT 2.0

Letter of Intent
for
ARCA and ORCA

— Astroparticle & Oscillation Research with Cosmics in the Abyss —

10th July 2016

arXiv:1601.07459v2 [astro-ph.IM] 26 Jul 2016

Contact: spokesperson@iandnet de

‘7
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Protvino to ORCA

Letter of interest arXiv:1902.06083
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Protvino to ORCA
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Neutrino decay (ORCA)

KM3NeT Preliminary

— 3 years (NH)

-
(=]
I T T

- 10 years (NH)
===+ 3 years (IH)
- ===+ 10 years (IH)
8_
gl
< 6_
41 95%C.L.

2.—
L. 68%CL.

ok : L L . L ___Ix10®
0 2 ] 6 8 10

o, [eV7]

Confidence Level(%) ‘ U. L. (3y) NH/IH 10-%V3) [ UL L. (10y) NH/IH [10-%ev?] |

68 262 / 2.59 143/ 1.42 |
90 133 /427 237 / 2.34 |
95 5.17 / 5.10 2.82 / 2.79 |

Upper limits for the decay constant, az, lor 3 and 10 yvears of data taking for both
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To implement neutrino decay, a decay
constant is introduced in the Hamiltonian.

Limit on this decay constant.
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