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Astropnysical neutrino telescopes
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How 1o search for neutrino sources??
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How 1o search for neutrino sources??
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How 1o search for neutrino sources??
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-ollow-up of astrophysical neutrino events

Realtime alert system

Optical Telescopes
(iIPTF, MASTER, Tarot, Pan-

IACT STARSS, ASAS-SN)
(Magic, Veritas, HESS) > :

Radio Telescopes , 14 |
(MWA) — ' y-ray Satellite
(Fermi-LAT)

lceCube

Alert of single high-energy muon track events with high probability of being astrophysical
(£ =2 100 TeV) distributed to ground and space-based observatories for rapid follow-ups
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H.E.S.0.

@C. Medina, HES S | o Khomas Highland (Namibia), 1835 m altitude

Array of 5 Imaging Atmospheric Cherenkov Telescopes
to detect VHE gamma rays from ~30 GeV to 100 TeV

Federica Bradascio H.E.S.S. realtime follow-ups of IceCube high-energy neutrino alerts — Journée SFP 2025



H.E.S.S. Target of Opportunity (ToO) program

Fully automatised neutrino ToO alert system since 2012

e ~20 hours/year of deep observations of few (~5/yr) candidates

* Extension of observations for potential signal or interesting MWL Info

e Rapid response time

* Automatic re-pointing for immediate observations of Pastro > 50% events if
conditions permit (e.q., dark night, favorable weather)

* Observations typically occur within a few days if immediate conditions are not
Met
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H.E.S.S. Target of Opportunity (ToO) program

Fully automatised neutrino ToO alert system since 2012

2021 2023 2024 2025

End of
ANTARES

Federica Bradascio H.E.S.S. realtime follow-ups of lceCube high-energy neutrino alerts — Journéee SFP 2025 10



(-
00
o

16°

Declination (J2000)

14°

Federica Bradascio

Alert [C-211208A
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PKS 0735+178 MWL observations

H.E.S.S. observations for ~16h (3.8h of data) from Dec 8 to Dec 15
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Lepto-hadronic model marginally consistent with v event
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Summary

e Realtime and MWL searches complement clustering
methods In identifying neutrino sources

e H. E.5.5. actively involved in neutrino follow-up programs
since 2012

e Observations of flaring blazar PKS 0/35+1 /78 In spatial
and temporal coincidence with [C-211208A

e Follow-up of KM3NeT neutrinos will provide a unique view
of the Southern Sky, optimally covered by H.E.S.S.

* Expertise gained will contribute to CTAO
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Backup



Why astronomy with neutrinos”

Neutrinos are smocking gun signature of hadronic processes

HADRONIC
PROCESSES

LEPTONIC
PROCESSES
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Why astronomy with neutrinos”

1o observe the extragalactic universe beyond PeV energies
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Neutrino detection principle

Northern Vi
Sky /

Deep Inelastic Scattering

® hadronic
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Sky
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HIgh-energy gamma-rays

Detection principle

Altitude

4-5 km
S 2 » N e S
A = _ H.E.S.S. (2002)
Imaging Atmospheric Khomas Highland, Namibia

Cherenkov Telescopes
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