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La sigla KM3NeT

La sigla KM3NeT comprende: 
• Attività KM3NeT 

• ARCA  
• Rivelazione di neutrini di alta energia (>1 TeV) da sorgenti 

cosmiche - rivelatore in costruzione a Capo Passero 
• ORCA 

• Rivelazione di neutrini atmosferici per lo studio delle 
proprietà fondamentali del neutrino (E<100 GeV) - 
rivelatore al largo delle coste di Tolone in costruzione 

• Attività ANTARES 
• Piccolo rivelatore per la neutrino astronomia che ha preso 

dati per più di 13 anni ed è stato smantellato nel 2022 👉si 
stanno completando le analisi dei dati
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ORCA 

ARCA

ANTARESResp. Nazionale G. Cuttone



T H E  D E T E C T O R S
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ARCA 
(Italy)

ORCA 
(France)

200m

ARCA is composed of 2 building blocks of 115 DUs 
each with 90 m DU interspacing and 36m inter DOM 
spacing (0.5 km3=500Mton/block) 

ORCA is composed of 1 building block of 115 
DUs with 20 m DU interspacing and 9m inter 
DOM spacing (7 Mton) 

JBs
JBs

Main electro-optical cables

Main electro-optical cables

Main electro-optical cables



T H E  P H Y S I C S
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ν"Oscillations"
Supernovae!!

Dark"matter"
Monopoles,"Nuclearites"

Cosmic"ν"
Origin"and"production"
mechanism"of"HE"CR"

+!oceanography,!biology,!seismology,…!!

KM3NeT- ORCA    KM3NeT- ARCA 

Super Novae explosion 
MeV

Neutrino oscillation 
GeV

Dark Matter 
TeV

HE neutrinos 
Multi-messenger program 

PeV

Neutrino Energy from MeV to PeV 

A R C A  +  O R C A
O R C A

A R C A



T H E  K M 3 N E T  C O L L A B O R AT I O N
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60 institutes in 20 countries

ORCA

ARCA

full members 
observers

New entries as full member 
• Univ. Bratislava - Slovakia 
• Univ. Prague - Rep. Czech 
• Univ. of Hull - UK 
• United Arad Emirate 



KM3NeT Organigramma
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T H E  D E T E C T O R  C O N S T R U C T I O N
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@ LNS 
BM integration site (resp. G. Larosa) 
DU integration site (resp. P. Sapienza) 
@ Sezione Catania 
DOM integration site (resp. E. Leonora)

New integration sites in Italy in the next years (PNRR)  
• Genova - DU integration process 2 and 3   
• Salerno  - DOM  integration  
• Sezione Catania - new laboratory DOM integration to 

double production 
• Caserta - enlargement of the laboratory 
• Bari - BM integration
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Settembre  2022 Successful deployment of 2 DUs + 1 JBs (recovery fo DU18)  

21 DUs now in water  👉  19 in operation

September 2022 -> deployed 2 DU + 
JB1 recovered DU18

A R C A  S TAT U S

👇

20/04/23:  Lost DU14 (Deployed in 
April 2021) 
19/05/23:   Lost DU15 (Deployed in 
September 2021)

☠
☠



A R C A :  S E C O N D  B R A N C H  S TAT U S
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All in site: 
• New cable 
• New CTF deployed in November 2022

Sea floor infrastructure ready for the connection and feeding of the first  block
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Next sea campaign Settembre  2023

Deploying of 10 DUs 
Recovery of DU14 

Recovery of DU15 (?)

A R C A  N E X T  S E A  C A M PA I G N

👇

Canceled the sea campaign of spring 
2023  

Not easy to find a vessel in the Med Sea in 
this historical period. A Turkish vessel was 
found. Unfortunately, due to earthquake, the 
Turkish vessel availability window moved to 
September. 

For the end of 2023  
ARCA with 29 DUs

👇

☠
☠
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18 DU deployed 16 taking data

2 DU not working

O R C A  S TAT U S

☠

☠
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A R C A :  D ATA  C O L L E C T E D  A N D  A N A LY Z E D  



Data Quality work flow
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Run list

DST

Reconstruction codes

JDataQuality.sh 

JQAQC.sh 

• INPUTS: aanet files (one for each 
run) 

• OUTPUT: aanet files (one file)

All the run included except 
TEST and CALIB runs

Gold
 ru

ns
Silv

er 
run

s
Bron

ze
 ru

ns

       Run selection

 High level analysis

Run each night on all the runs 
acquired.  
OUTPUT: Results appended in a file 
at /sps/km3net/repo/data/raw/quality/
KM3NeT_000000*_QAQC.txt

Script that, following user criteria, assign 
to each run a Veto (V) and a score (Q) 
INPUT: KM3NeT_000000*_QAQC.txt 
OUTPUT: KM3NeT_000000*_QAQC.root

INPUT: KM3NeT_000000*_QAQC.root  
OUTPUT: run list (*.csv) saved in 
data_processing/rbrplan

PHYS run list
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A R C A :  D ATA  C O L L E C T E D  A N D  A N A LY Z E D

Starting date Ending date From 
calendar 

(days)

Live time 
analyzed 

(days)

%

ARCA6 12 may 2021 10 sept 2021 121 101.5 84

ARCA8 26 sept 2021 1 june 2022 248 210.5 85

ARCA19 13 july 2022 7 sept 2022 56 53 96

ARCA21 22 sept 2022 10 june 2023 261 216.7 83

ARCA6 & ARCA8 fully analyzed 👉  results to be presented at ICRC2023 
ARCA19 & ARCA21 partially analyzed (ARCA21 till December  2022) 👉  results to be 
presented at ICRC2023 
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R E S U LT S

Number of 
contribution
nAstronomy 16

Cosmic Rays 5

Dark Matter 3

Neutrino oscillation 8

DAQ 1

Electronics 1

Calibration 4

Outreach 1

More than 40 contributions  
1 general talk  ANTARES/KM3NeT 
8 talks in parallel sessions 
32 posters

ICRC 2023 Nagoya Japan 26July-3August

Jul 18, 2023 Proceedings Deadline (Preliminary)
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R E S U LT S :  C A L I B R AT I O N

ORCA6 - 500 daysEPJ C 83 (2023) 344

4.2 σ - res. 0.49±0.15° 6.2 σ  - res. 0.65±0.13°
MC 0.53°

Preliminary

Sun+Moon with ARCA 19+21 
Result compatible with perfect 
orientation only at 3σ level. Not 
constraining better than ~0.5° 

Analysis on going to extend the 
statistics
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D E T E C T O R  C A L I B R AT I O N

Position

Tilt amplitude

Based on acoustic beacon and piezo

~28 m max displacement of the topmost DOM 

Preliminary

4.3°
Dates: 26 Dec 00:00 UTC - 13 Feb 00:00 UTC (7 weeks) 

Dynamic positioning applied to the data

ARCA 7 DUs
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R E S U LT S :  A S T R O N O M Y

Search for point like sources

NOT official results

Sensitivity
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R E S U LT S :  A S T R O N O M Y

Diffuse from the galactic plane

Data unblinding just done
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R E S U LT S :  D A R K  M AT T E R

Dark matter searches from the Galactic Plane
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R E S U LT S :  A S T R O N O M Y  -  O N  L I N E

• Online follow up on real-time alerts and send results into the world (ATELs, 
etc) active. 

• Ready for new Ligo/Virgo O4 run
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R E S U LT S :  C O S M I C  R AY
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R E S U LT S :  O S C I L L AT I O N
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K M 3 N E T  P U B L I C AT I O N S

• PUBLISHED 
• Nanobeacon: A time calibration device for KM3NeT neutrino telescope - NIMA 

10.1016/j.nima.2022.167132 
• The KM3NeT multi-PMT optical module - JINST   https://iopscience.iop.org/article/

10.1088/1748-0221/17/07/P07038 
• KM3NeT broadcast Optical Data Transport System - JINST https://

iopscience.iop.org/article/10.1088/1748-0221/18/02/T02001 
• First observation of the cosmic ray shadow of the Moon and the Sun with 

KM3NeT/ORCA -EPJC https://doi.org/10.1140/epjc/s10052-023-11401-5 
• Probing invisible neutrino decay with KM3NeT/ORCA - JHEP https://doi.org/10.1007/

JHEP04(2023)090 

• TO BE PUBLISHED SOON (under review of the collaboration) 

• KM3NeT CLB Embedded Software 
• Prospects for combined analyses of hadronic emission from γ-ray sources in the 

Milky Way with CTA and KM3NeT 
• Searches for neutrino counterparts from gravitational waves from the run O3 with 

KM3NeT 
•

https://doi.org/10.1016/j.nima.2022.167132
https://iopscience.iop.org/article/10.1088/1748-0221/17/07/P07038
https://iopscience.iop.org/article/10.1088/1748-0221/17/07/P07038
https://iopscience.iop.org/article/10.1088/1748-0221/18/02/T02001
https://iopscience.iop.org/article/10.1088/1748-0221/18/02/T02001
https://doi.org/10.1140/epjc/s10052-023-11401-5
https://doi.org/10.1007/JHEP04(2023)090
https://doi.org/10.1007/JHEP04(2023)090


KM3NeT @ LNS
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Nuove attività in corso ai LNS
• KM3NeT4RR 👉  WP a responsabilità LNS:


• WP1 - Management  

• WP2 - On shore infrastructures (P. Piattelli) - tenders on going

• WP5 - Sea Floor Network (S. Biagi) - tenders on going

• WP7 - Implementation of multi messenger liasons (R. C.) - post docs at INAF and Universities 

almost all hired + 3 PhDs - first meeting in Bologna 24/5/2023


• At LNS 👉  1 project manager + 2 tecnologi (+2 su ITINERIS) + 8 tecnici


• First deadlines:

• tenders to be assigned before the end of 2023

• People hired


• INFRADEV2: EU project  started 1st of January 2023

• WP2 - Legal Entity (P. Sapienza)

• WP3 - Accelerating implementation - a post doc for RAM software analysis  (R = reliability, A = 

Availability, M = Maintainability) (Bologna)

• WP5 - Sustainability and socio-economic impact - a post doc for socio-economic impact study 

(LNS)


• PRIN 👉  ALICA - Atmospheric Leptons In Cherenkov Arrays 

• PI Matteo Sanguineti Genova 

• At LNS 👉  66k€ - 1 year post-doc

• Project not yet started
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Attività in corso ai LNS

• Definizione Campagne marine

• Upgrade stazione di terra Capo Passero

• Espansione rete di fondo (JB + interlink cables) 

• Integrazione DU

• Integrazione BM

• Procurement

• Detector and infrastructure operation

• PNRR tenders and governance 👉 new project 

manager (S. Ciancio)
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LNS e KM3NeT
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Tutti i LNS contribuiscono alla riuscita di KM3NeT ed in particolare 

• Amministrazione 

• Servizio fondi esterni 

• Reparto di elettronica e rivelatori 

• Reparto infrastrutture marine 

• Divisione tecnica 

• Divisione acceleratori 



RICHIESTE 2024
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Richieste straordinarie 2023
Quasi esaurito il budget di missioni 2022 

Si richiedono circa 82.7 - 8 = 74,7k€
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Richieste 
2023

Preliminari

155
55

47
466+150=616

Richieste 2024



32Preliminari
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FTE 2024 - Preliminari

In 2023

100% in KM3NeT


