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ARCA detector: status
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Livetime 
(days)

Data taking 
period

ARCA006 114 12 May 2021 
10 sept 2021

ARCA008 235 26 Sep 2021 
01 Jun 2022

ARCA020 53 13 Jul 2022 
07 Sep 2022

ARCA021 308 22 Sep 2022  
11 Sep 2023 

ARCA028 156 05 Oct 2023  
Today

Total 866 12 May 2021  
 Today

In total ~ 850 days of live time 
with detector in different 
configurations

ARCA28
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Analysis work flow

Processing for Data reconstruction and MC now also at CNAF



Data quality
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From the data quality analysis 
Livetime 
(days)

Golden 
run

Silver 
runs

Bronze 
runs

ARCA008 235 93.4% 1.1% 5.5%

ARCA020 53 88.5% 1.4% 10.2%

ARCA021 308 77.7% 17.6% 3.5%

ARCA028 152

Good data quality and stable data taking 
especially after the implementation of the 
new firmware (end of 2023)

Golden and silver runs are 
good for data analysis
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Calibration

Dynamic positioning taken into account 
in the event reconstruction



Ongoing analyses
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Astronomy WG 
17 analyses ongoing

Priorities for 2024



Ongoing analyses
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Dark matter & exotic WG 
10 analyses ongoing



Ongoing analyses
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Cosmic rays WG 
7 analyses ongoing

Topic Status
Prompt muon analysis Completed

Stopping Muons Ongoing

Muon Decays Ongoing

Mupage and CORSIKA studies Completed

Mupage tuning on ORCA6 Completed

Cosmic ray anisotropy and variation of the muon flux 
analyses Ongoing

Seasonal variations and Kaon/Pion ratio Completed
In-DOM muon detector Completed

Muon bundle reconstruction and Cosmic Ray 
compostion

Completed

Atmospheric neutrino flux Ongoing

CORSIKA production on Grid Ongoing

GNN muon bundle regression (ARCA) Ongoing

Cosmic Ray anisotropy with ARCA Ongoing



Ongoing analyses
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Oscillation WG 
10 analyses ongoing

Analysis Status
Sterile Neutrinos with ARCA restarting
NSI with ORCA115 stalled
Tau Appearance with ORCA115 restarting
Sterile Neutrinos with ORCA6 433 kt-yr in progress
Non-unitary neutrino mixing with ORCA6 433 kt-yr in progress
Lorentz invariance violation with ORCA in progress
LIV with ORCA6 433 kt-yr in progress
QD with ORCA6 433 kt-yr in progress
Nu decay with ORCA6 433 kt-yr in progress
NSI with ORCA6 433 kt-yr in progress
Tau App with ORCA6 433 kt-yr in progress
Std Oscillation with ORCA6 433 kt-yr in progress
Neutrino Tagging in progress
Neutrino Decay Sensitivity ORCA 115 published
Combined analysis ORCA 115 with JUNO published
Sterile Neutrinos ORCA 115 published
Neutrino Mass Hierarchy ORCA 115 published
Tau Appearance ORCA 115 published
P2O and Super-ORCA published

https://wiki.km3net.de/index.php?title=ORCA/SterileARCA&action=edit&redlink=1
https://wiki.km3net.de/index.php?title=ORCA/NSI_ORCA115&action=edit&redlink=1
https://wiki.km3net.de/index.php?title=ORCATau115&action=edit&redlink=1
https://wiki.km3net.de/index.php?title=ORCA/SterileORCA&action=edit&redlink=1
https://wiki.km3net.de/index.php?title=ORCA/NUNM&action=edit&redlink=1
https://wiki.km3net.de/index.php/Neutrino_Oscillations/LIV
https://wiki.km3net.de/index.php?title=Neutrino_Oscillations/LIV_ORCA6&action=edit&redlink=1
https://wiki.km3net.de/index.php/ORCA/QD_ORCA6_10
https://wiki.km3net.de/index.php/ORCA/Decay_ORCA6_10
https://wiki.km3net.de/index.php/ORCA/NSI_ORCA6_10
https://wiki.km3net.de/index.php/ORCATau46
https://wiki.km3net.de/index.php/ORCA/Oscil_ORCA6_2022
https://wiki.km3net.de/index.php?title=ORCA/Tagging&action=edit&redlink=1
https://wiki.km3net.de/index.php/ORCA/NeutDecay
https://wiki.km3net.de/index.php/ORCA/JUNO
https://wiki.km3net.de/index.php/ORCA/Sterile
https://wiki.km3net.de/index.php/ORCA/NMH
https://wiki.km3net.de/index.php/ORCA/Tau
https://wiki.km3net.de/index.php/ORCA/P2O


Search for point-like sources
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101 candidate sources

Main contributors: R. Muller (PhD student at Nikhef now in Bologna)

ARCA6 & ARCA8 & ARCA19 fully analyzed
ARCA21 partially analyzed (until December  2022)

ANTARES 15y

ARCA6-21 (424d)

ARCA6 92d

ARCA6-8 302d

IceCube10y
ARCA320 10y

@neutrino 2024 conference 
Add more data 👉  ARCA21 full period (until sept 2023) 

PS search 
Full sky search   

Joint analysis with ANTARES



Diffuse from the galactic plane
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ANTARES 2007-2020 data 
2σ excess in tracks and showers → hint for 
Galactic signal

Phys. Lett. B 841 (2023), p. 137951

For Ev>1 TeV  
21 track events observed -> 11.7±0.6 back. expected 

13 shower events observed -> 11.2±0.9 back. expected 

ICRC2023 PoS 1103

ARCA6 & ARCA8 & ARCA19 fully analyzed
ARCA21 partially analyzed (until December  2022)

ICRC2023 
PoS 1190 

  KM3NeT 
|l| < 31° and |b| < 5° for KM3NeT/ARCA6-8 and 
|l| < 31° and |b| < 4° for KM3NeT/ARCA19-21

On-Off zone analysis

ARCA6+8+19+21 upper limits

ANTARES  
best -fit flux

ARCA6+8 upper limits

IceCube  
KRAγ5 best-fit flux

IceCube  
π0 model best-fit flux

Next step for the Neutrino 2024 conference 
Add more data 👉  ARCA21 full period  

Joint analysis with ANTARES (?)
Main contributors: F. Filippini (Bo) and 
L. Fusco (Salerno)

https://arxiv.org/abs/2309.05016
https://pos.sissa.it/444/1103/pdf
https://pos.sissa.it/444/1190/pdf
https://arxiv.org/abs/2309.05016


ANTARES-ARCA Joint analysis
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ARCA6 & ARCA8  ≈300 days  
ANTARES 11 years

ICRC2023 
PoS 1147 

  

All the machinery for the joint analysis is ready 

At moment only 10% improvement 
Important in the next years 

Main contributors: B. Caiffi (Ge), V. Kulikovskiy (Ge) & Genova group

https://arxiv.org/abs/2309.05016
https://pos.sissa.it/444/1147/pdf
https://arxiv.org/abs/2309.05016


ARCA 230 DU
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From the latest prediction published (2019) https://doi.org/10.1016/j.astropartphys.2019.04.002: 
• Improved the track and shower reconstructions 
• Improved neutrino selection 
• Added shower events 

Just submitted on EPJC and on ArXiV 
https://arxiv.org/pdf/2402.08363.pdf

  

Main contributors: Thijs  (Nikhef) & R. Muller (Nikhef now in Bologna)

The sensitivity and discovery potential for point-like sources 
have improved by 5-15%

https://arxiv.org/abs/2309.05016
https://doi.org/10.1016/j.astropartphys.2019.04.002
https://arxiv.org/pdf/2402.08363.pdf
https://arxiv.org/abs/2309.05016


Dark Matter
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ICRC2023 
PoS 1406 

  

Next step for the Neutrino 2024 conference 
Add ARCA19-21 data 

ARCA6 & ARCA8 ORCA6

ICRC2023 
PoS 1377

From the Galactic Center From the Sun

https://arxiv.org/abs/2309.05016
https://pos.sissa.it/444/1406/pdf
https://arxiv.org/abs/2309.05016
https://pos.sissa.it/444/1377/pdf


Multimessenger
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ICRC2023 PoS 1125 and 
PoS 1521

  

Big contribution from Roma1

https://arxiv.org/abs/2309.05016
https://pos.sissa.it/444/1125/pdf
https://pos.sissa.it/444/1521/pdf
https://arxiv.org/abs/2309.05016


Multimessenger
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ICRC2023 PoS 1125 and 
PoS 1521

  

No significant excess has 
been found so far 

External alerts trigger the Real Time Analysis system 
👉  events satisfying the following criteria are selected:  
• temporal and spatial coincidences 
• visibility in KM3NeT for up-going tracks  
• Reported false alarm rate

https://arxiv.org/abs/2309.05016
https://pos.sissa.it/444/1125/pdf
https://pos.sissa.it/444/1521/pdf
https://arxiv.org/abs/2309.05016


Neutrino oscillation with ORCA
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https://arxiv.org/abs/2309.05016
https://arxiv.org/abs/2309.05016


Neutrino oscillation with ORCA
18

    

Inclusion of data of ORCA10-11 on going

https://arxiv.org/abs/2309.05016
https://arxiv.org/abs/2309.05016


Papers in the past year
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Probing invisible neutrino decay with 
KM3NeT-ORCA

https://doi.org/10.1007/JHEP04(2023)090

Prospects for combined analyses of 
hadronic emission from γ-ray sources in the 
Milky Way with CTA and KM3NeT

https://doi.org/10.1140/epjc/
s10052-023-12279-z

Embedded Software of the KM3NeT Central 
Logic Board

https://doi.org/10.1016/j.cpc.2023.109036

First search for neutrino counterparts from 
gravitational waves from the run O3 with 
KM3NeT

Accepted for publication on JCAP 
https://arxiv.org/abs/2311.03804

Astronomy potential of KM3NeT/ARCA Submitted to EPJC - arXiv:2402.08363

KM3NeT/ARCA Differential Sensitivity for 
Diffuse and Point-Like Emissions: Probing 
Starburst Galaxies Emissions

Submitted to Astropart. 
Phys. arXiv:2402.09088

Search for Neutrino Emission from GRB 
221009A using the KM3NeT ARCA and ORCA 
detectors

To be submitted soon to Astrophysical 
Journal Letters

Atmospheric muons measured with the 
KM3NeT detectors in comparison with 
modern numeric predictions

To be submitted soon to XXX

Napoli group

Genova group

https://arxiv.org/abs/2309.05016
https://arxiv.org/abs/2309.05016
https://doi.org/10.1007/JHEP04(2023)090
https://doi.org/10.1140/epjc/s10052-023-12279-z
https://doi.org/10.1016/j.cpc.2023.109036
https://arxiv.org/abs/2311.03804
https://arxiv.org/abs/2402.08363
https://arxiv.org/abs/2402.09088


@Neutrino 2024 conference
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ANTARESANTARES+KM3NeT

KM3NeT

https://arxiv.org/abs/2309.05016
https://arxiv.org/abs/2309.05016
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KM3NeT present status: ARCA 28 DUs (12% of the full detector) and ORCA 18DUs 
(14% of the full detector)

Summary

• Latest official results presented at ICRC2023  👉  about 40 contributions (https://
arxiv.org/abs/2309.05016)  

• Submitted more than 30 abstracts at the Neutrino 2024 conference 

👇 
KM3NeT upper limits are rapidly approaching the ANTARES limits 
Online multi-messenger analysis framework already operative 

👇  
Exciting results expected in a few years especially in the exploration of the 

southern sky 

Promising results also in the neutrino oscillation 👉  KM3NeT/ORCA in the race for 
the mass hierarchy 

We are building two underwater laboratories 👉  unique multidisciplinary opportunities 
and many activities already ongoing

https://arxiv.org/abs/2309.05016
https://arxiv.org/abs/2309.05016
https://arxiv.org/abs/2309.05016
https://arxiv.org/abs/2309.05016
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https://arxiv.org/abs/2309.05016
https://arxiv.org/abs/2309.05016


Ongoing analyses
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Topic Detector Conf. Publication

Search for nuclearites with KM3NeT ORCA-115 and 
ARCA-230 In draft

Galactic Centre WIMPs ARCA-6 --

Galactic Centre WIMPs ARCA-8 In draft together with DM in 
the Sun

Galactic Centre WIMPs ARCA-19/21 In draft together with DM in 
the Sun (?)

WIMPs from the Sun ORCA-6 In draft together with GC

WIMPs from the Sun with ARCA ARCA-6/8/19/21

Search for magnetic monopoles with 
KM3NeT

ORCA-115

Combined analysis Combined DM search 
with neutrinos and 

Galactic Centre WIMPs ARCA-230

Galactic Centre WIMPs ORCA-115

Double-cascade events from new physics 
in ORCA

ORCA-115

DM lines with ARCA ARCA-230

Deep learning for single-line reconstruction ANTARES

WIMP annihilations in the Galactic Centre ANTARES In draft

Dark matter & exotic WG 
10 analyses ongoing

https://wiki.km3net.de/index.php/Dark_Matter_%26_Exotics/Nuclearites_-_sensitivity
https://wiki.km3net.de/index.php/DM_from_the_Galactic_Centre_with_ARCA6
https://wiki.km3net.de/index.php/DM_from_the_Galactic_Centre_with_ARCA8
https://wiki.km3net.de/index.php/DM_from_the_Galactic_Centre_with_ARCA19/21
https://wiki.km3net.de/index.php/WIMPs_from_the_Sun_with_ORCA6
https://wiki.km3net.de/index.php/DM_from_the_Sun_ARCA6/8/19/21
https://wiki.km3net.de/index.php/Wikilink
https://wiki.km3net.de/index.php/Combined_DM_search_with_neutrinos_and_gamma_rays
https://wiki.km3net.de/index.php/Galactic_centre_WIMPS_with_ARCA115
https://wiki.km3net.de/index.php/Wikilink
https://wiki.km3net.de/index.php/Double-cascade_events_from_new_physics_in_ORCA
https://wiki.km3net.de/index.php/Wikilink
https://wiki.km3net.de/index.php/Wikilink
https://wiki.km3net.de/index.php/Wikilink


Neutrino oscillation with ORCA
24

    

Inclusion of data of ORCA10-11 on going

https://arxiv.org/abs/2309.05016
https://arxiv.org/abs/2309.05016


25

    

https://arxiv.org/abs/2309.05016
https://arxiv.org/abs/2309.05016
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https://arxiv.org/abs/2309.05016
https://arxiv.org/abs/2309.05016

