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How to study the Universe?
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https://iopscience.iop.org/article/10.1088/0004-637X/736/2/131/pdf
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https://iopscience.iop.org/article/10.1088/0004-637X/736/2/131/pdf
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What is the first ever source observed 
with multiple messengers?
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https://www.nasa.gov/mission_pages/sdo/the-sun-now/index.html

The Sun
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NASA's Scientific Visualization Studio
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http://www-sk.icrr.u-tokyo.ac.jp/sk/sk/solar-e.htmlNASA's Scientific Visualization Studio
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SEP Preliminary data.
Please refer to the AMS
forthcoming publication 

http://www-sk.icrr.u-tokyo.ac.jp/sk/sk/solar-e.htmlNASA's Scientific Visualization Studio
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Core Collapse Supernova  
SN1987A1987
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@RealTime1987A https://journals.aps.org/prd/abstract/10.1103/PhysRevD.38.448 20

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.38.448


J. Cheng, JUNO’s physics prospects
I. Goos, Neutrinos from CCSN at KM3NeThttps://arxiv.org/abs/2011.00035 https://snews2.org chttps://arxiv.org/abs/1908.07249 21
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GW170817 
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2017

23



Neutrino
telescope

Electromagnetic 
partner

Interferometers
u

24



Binary neutron star merger
GW170817 

GRB170817A

arXiv:1710.05834 25

https://arxiv.org/abs/1710.05834


GW

Flaring blazar
TXS 0506+0562017
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22 September 2017
IceCube-170922A

Neutrino Energy: 290 TeV (>180 TeV, 90% CL)
RA: 77.43° (-0.65°/+0.95° 90% CL)
Dec:  5.72° (-0.30°/+0.50° 90% CL)

https://arxiv.org/pdf/1807.08816

https://arxiv.org/abs/1807.08794
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https://arxiv.org/pdf/1807.08816.pdf
https://arxiv.org/abs/1807.08794


22 September 2017
IceCube-170922A

Neutrino Energy: 290 TeV (>180 TeV, 90% CL)
RA: 77.43° (-0.65°/+0.95° 90% CL)
Dec:  5.72° (-0.30°/+0.50° 90% CL)

• Fermi observations of a known blazar TXS 0506+056, in a state of 
enhanced gamma-ray emission

• MAGIC detection of > 400 GeV gamma rays from the blazar
Significance for the 

overlap: 3σ
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arXiv:2111.09390

Radio-bright blazar
PKS 0239+108

Tidal Disruption Event
AT2019fdr 

Following previous observation from AT2019dsg 

Neutrino2022, G. Illuminati and A. Plavin

Preliminary

Nat Astron 5, 510-518 (2021) 29

https://arxiv.org/abs/2111.09390
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Not to scale

Alert systems
Coordination in between 

instruments

(Prioritization of 
candidates)

Joint 
analysis

InterpretationIndependent 
development of 

calibration, 
reconstruction, 

event selection,…

https://astro-colibri.com https://scimma.org/index.htmlhttps://www.amon.psu.edu https://projectescape.eu 30
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Non-exhaustive list

H. Chen, Search For electron-antineutrinos associated 
with GW events at Daya Bay 

P. Kalaczynski, Prospects and recent results from KM3NeT/ARCA
M. Mastrodicasa MM with Pierre Auger Auger Observatory

A. Palmese, MM studies with DESI
M. Spurio, Highlights from the ANTARES neutrino telescope 31



What will multi-messenger look like 
when ICHEP will be held again in Italy?
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Non-exhaustive list
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• Multi-messenger is a tool to explore the Universe

• Real-time astronomy already led to the identification of multi-messenger 
sources

• This field requires coordination, synchronisation, and coverage in every 
wavelength / messenger

• The future is bright in all messengers! 
We are just at the beginning of the story!

Take-home message

Thanks! 34


