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Technology

Digital Optical Module (DOM)
* 31 Photomultiplier tubes (PMTs)

KM3NeT/ARCA: 2x115 lines of 18 DOMSs

* Currently 21 lines

KM3NeT/ORCA: 115 lines of 18 DOMs
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https://arxiv.org/abs/2203.10048

Reconstruction

Tracks Showers

* Fit Cherenkov cone hypothesis of * Assume point-like emission

propagating 4 to data  Vertex fit using hit time information

* Lever arm effect » Direction fit using spatial distribution

of light yield (Cherenkov cone)
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KM3NeT/ORCA

Expected event rates for 115 lines after preselection (upgoing, quality & containment):
* Atmospheric v: 2 mHz (66.000 [1/year])

» Atmospheric y: 0.1 Hz

* Noise events: 0.4 Hz

e Cosmic !

Designed for oscillation studies

* Also possibilities for multi-messenger astronomy



KM3NeT/ORCA

Effective volume

The European Physical Journal C 82.1 (2022): 1-16
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Instrumented volume: 6.7 - 10° m3

* ~7.0 Mt of sea water


https://link.springer.com/article/10.1140/epjc/s10052-021-09893-0

KM3NeT/ORCA

Angular resolution
The European Physical Journal C 82.1 (2022): 1-16
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* Direction resolution dominated by

. . . 30
lepton-v scattering kinematics

20
* Median angular resolution (£, =10 GeV)

* 1,/U,CC =9.3/7.0
» 1,/U,CC =8.3°/6.5°
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median angular error [deg]
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https://link.springer.com/article/10.1140/epjc/s10052-021-09893-0

Energy resolution
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KM3NeT/ORCA

he European Physical Journal C 82.1 (2022): 1-1
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https://link.springer.com/article/10.1140/epjc/s10052-021-09893-0

KM3NeT/ORCA

Selection performance |
The Eur n Physical rnal C 82.1 (2022):1-16
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Random Decision Forest to discriminate v from u

Other RDFs to reduce noise, discriminate track/cascade
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https://link.springer.com/article/10.1140/epjc/s10052-021-09893-0

KM3NeT/ORCA

Performance at high-energy
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KM3NeT/ARCA

Expected event rates without cuts (year—! 115 lines™ )
» Atmospheric u: O(107)

» Diffuse cosmic v: O(10?%)

Selections using boosted decision trees (BDT's)
» Upgoing and horizontal tracks

 Contained showers
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KM3NeT/ARCA

Effective area
Taken from Neutrino 2022
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Iogm(EV [GeV])
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https://indico.kps.or.kr/event/30/contributions/335/

KM3NeT/ARCA

Angular Resolution

Taken from Neutrino 2022

* Median angular resolution reaches
* 0.06° for tracks

e 2° for cascades

Angular deviation [degrees]

Iogm(EV [GeV])

14


https://indico.kps.or.kr/event/30/contributions/335/

KM3NeT/ARCA

Energy resolution |
Taken from Neutrino 2022
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https://indico.kps.or.kr/event/30/contributions/335/

KM3NeT/ARCA

Point source sensitivity (E-2)
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.LOI: Letter of intent

arXiv:1001.07459

ARCA 2x115, 3 years
Tracks

Cascades
Combined
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Main improvements due to better reconstruction performance


https://arxiv.org/abs/1601.07459
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KM3NeT/ARCA

Diffuse flux sensitivity

[ KM3NeT Preliminary

Single power law flux (arXiv:2107.13050, ICC)
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https://arxiv.org/abs/2107.13050

Aashowerfit: standard
l<M5NeT/ ARCA cascade reconstruction

Improved cascade reconstruction

* Elongated cascade model

* Includes hit time information in
direction reconstruction

* Lever-arm effect

* Sub-degree resolution expected for
the full detector

Angular deviation [degrees]
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Taken from arXiv: 2205 0264
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https://arxiv.org/abs/2205.02641

/ l (MSNQT / ARC A Aashowerfit: standan:d

cascade reconstruction

Double cascade reconstruction

/ Double cascade model

separated by 7 flight distance

Separation between cascades
provides extra lever arm effect

Angular deviation [degrees]

Taken from aerw 2205 0264
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Algorithm |
----- Aashowerfit 5 5
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https://arxiv.org/abs/2205.02641

Summary

+ KM3NeT/ORCA

* Angular resolution <10° for E > 10 GeV, below 1° for high-energy tracks: follow
ups!

» Energy resolutionv,/, CC =25%,v,/v,CC =35%

* KM3NeT/ARCA
* Angular resolution reaches 0.06° for tracks, below 2 for showers

* Single/double cascade reconstruction improvements: < 1°
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