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WP7 – Implementation of Multimessenger liasons 👉  The only WP addressing items of physics relevant for KM3NeT/ARCA 

Neutrino astronomy with ARCA 

Neutrinos, gamma rays and Gravitational 
Waves probably emitted in the most 
powerful cosmic accelerator (Nature paper)

Correlations between cosmic neutrinos and other 
particles or observation in different wave length are 
important 👉  multi messenger astronomy
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Institutes participant: 
Coordinated by INFN 
• INAF - Osservatorio Catania (C. Trigilio) 👉  connection with radio observation (implementation of hardware) 
• INAF - Osservatorio Palermo (F. Bocchino) 👉  sophisticated modelization for galactic sources and estimate of neutrino flux (implementation of hardware) 
• Università Federico II - Napoli (G. Miele) 👉  model for diffuse neutrino emission  
• Università di Genova (M. Sanguineti) 👉  correlation with gamma-ray observation (HAWC and LHAASO) 
• Università di Catania (A. Tricomi) 👉  correlation with Gravitational waves and support to external partners 
• Università La Sapienza  - Roma (I. Di Palma) 👉  Fast reconstruction algorithm and event selection to alert the astronomical community in real time and 
follow external alert and GRB follow-ups

Funded with 1.7M€: 

• Personnel 745.6k€ 2 👉   2 researchers, 1 technologist, 5 RTDA 
• Scientific instrumentation 499k€ 👉  upgrade of Noto radio antenna and Procurement of computer cluster for simulation and storage 
• Training activities (PhD) 109.6k€  👉   3 PhD 
• Indirect cost (7%) 94.8k€ 
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3 WP7 meeting already done 

- In presence @Bologna 24-25 May 2023 👉   focused on organizing future work 👉  about 33  
participants 

- Remote 9 October 2023  👉  discussed the work done and main criticalities 
- In presence @Caserta 27-28 November 2024 👉   discussed the work done and main criticalities 👉  

about 35 participants

In synergy with KM3NeT data analysis activity 



Missione 4 • Istruzione e Ricerca Missione 4 • Istruzione e Ricerca 

INAF-Osservatorio Astrofisico di Catania
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INAF-Osservatorio Astrofisico di Palermo

researcher  👉
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👉  PhD R. M. Bozza

Large activity both on modelization and data analysis

• Expectation of KM3NeT/ARCA for Starburst Galaxies, diffuse and point-like case for full ARCA 
detector. 

• Differential sensitivity and discovery potential obtained for the most promising scenario 
applied to this kind of sources 

• Status 👉  Everything done and published 

• Stacking analysis with ARCA21 for samples of ultra luminous infrared galaxies (SBG) and Seyfert 
galaxies. 

• SBG ARCA21 track-like events 
• Seyfert ARCA 21 (track-like event) + ANTARES (Track-like and shower-like events) 
• Status 👉  Done all the preliminary studies, unblinding to be finalized 

• Study of extended region of our Galaxy, where massive molecular clouds and possible hadronic 
Pevatrons are placed, with the intermediate phases of ARCA (ex. Central Molecular Zone, 
Cygnus region 
• Status 👉  Done the expectations with MC next Upper Limits with ARCA
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👉  PhD V. Oliviero

Large activity both on modelization and data analysis

• Template fitting analysis considering the data of ANTARES and ARCA in partial configuration using the template 
provided  by the LHAASO experiment for the diffuse Galactic emission. 

• Differential sensitivity and discovery potential obtained for the most promising scenario applied to this 
kind of sources 

• Status 👉  Preliminary studies on the MAP info to be used, likelihood analysis to be finalized. 

• Off-line time dependent follow up of the extreme-blazars.  Using a catalog of XRT observatory, applying a 
bayesian block analysis to the x-ray light curve and apply a likelihood  study to ARCA intermediate steps data.  
Created a catalog of extreme blazars with the bayesian analysis finalized.  
• Status 👉  Likelihood analysis to be done with unbinned framework. 

• Off-line time dependent follow up of Core Collapse Supernovae at high energy with intermediate steps of 
ARCA. Created a catalog of supernovae happened from ARCA 9 on.  
• Status 👉  Likelihood analysis to be done with unbinned framework. 

• Study of CR mass composition through the analysis of atmospheric muon imprint in the ORCA detector. 
Through CORSIKA simulation we searched for a possible correlation with the atmospheric muon signal observed 
with ORCA and the mass composition of primary CR interacting in the atmosphere. MC studies finalized, a 
dedicated BDT need to be studied.   👉  RTDA A. Condorelli
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👉  PhD V. Parisi

Follow-up of the neutrino emission from known gamma-ray celestial sources 

👉  PhD V. Parisi
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👉  RTDA F. Badaracco

OTHER ANALYSES USING THE SAME FRAMEWORK: 

• combined KM3NeT/ARCA-ANTARES point-source analysis                
B. Caiffi, V. Kulikovskiy, V. Parisi, M. Sanguineti, S. Zavatarelli 

• ARCA6-21 all sky point-source analysis             

👉 PhD V. Parisi in collaboration with R. Muller (INFN Bologna) 

• Mass production of data used for multi-messenger analysis 
  

• Enhancement of the acoustic data filter and its implementation 

• Calibration at the Genova DU Integration site (dark room calibration)   
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👉  RTDA I. Tosta e Melo
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👉  RTDA G. Ferrara

👉  RTDA I. Tosta e Melo
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👉  RTDA M. Mastrodicasa
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