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teaching and research institutions in France or abroad, or from public or private research centers.  

By constantly monitoring at least one complete hemisphere of the sky, neutrino telescopes are well designed to detect neutrinos emitted by transient astrophysical events. Realtime searches for ANTARES high-energy neutrino candidates coincident with Swift and Fermi gamma-ray bursts, Parkes, ASKAP fast radio bursts, IceCube high-energy neutrino events and gravitational wave (GW) candidates observed by LIGO/Virgo are performed with the ANTARES telescope. By requiring temporal and spatial coincident detection, this approach increases the sensitivity and the significance of a potential discovery.

• Time-domain astroparticle physics enters an exciting period: development of wide-field-of-view instruments, communication strategies and low latency alert triggering of gravitational wave (GW) and high-energy neutrino (HEN) signals.

• Multi-messenger / transient approaches: best sensitivity to identify HEN sources and to understand acceleration mechanisms at play. HEN transient source is promising: short timescale of emission drastically reduces the background level.

• Specific analysis strategies in nearly real-time: search neutrino events in time/space coincident with transient astrophysical events or EM follow-up of the most interesting neutrinos Online data routinely used to look for neutrino counterparts to transient events notified to ANTARES through SUPERB broker and GCN.

Alerts sent to EM partners when interesting events are detected.
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Since run O2, ANTARES is receiving and processing GW alerts in real-time.

• During run O2 (20161130 → 20170825), ANTARES has triggered on 15 alerts selected with a false-alarm rate of 1/ month: 7 BBHs (+3 found in offline) and 1 BNS merger has been identified. Only for the last one, GW170817, an EM counterpart has been identified.

No upgoing muon track neutrino found in coincidence (cf GCN circulars)

Followed by more optimised all-sky/all-flavor offline analyses.

See M. Colomer Molla et al, Pos(ICRC2019)856.

• During run O3 (20190401 → ), 18 alerts distributed publicly, 15 confirmed astrophysical events, 3 retracted by LVC after further investigations: 12 BBHs, 1 NSBH and 1 BNS (S190510g is now classified as terrestrial). Update 20190630. ANTARES has performed real-time analysis on 13 GW triggers.

Up to now, no upgoing muon track neutrino found in coincidence.

(results published in GCN circulars shortly after the GW notices)

• Real-time analysis: binned analysis to look for: (i) t e m p o r a l c o i n c i d e n c e s w i t h i n ± 5 0 0 s a n d ± 1 h centered in the GW time, (ii) spatial overlap between the 90% GW probability counter and the ANTARES visibility region at the time of the GW event.

Skymap in equatorial coordinates showing the probability contours of S190602q together with the ANTARES field of view at the GW time (blue area)

• Since 2016, IceCube is sending high-energy starting events (HESE) and extremely highenergy events (EHE) by the AMON network via the GCN. In 2019, IceCube provides in replacement 2 new very high-energy track event categories: gold / bronze samples.

• ANTARES is performing real-time follow-up for each IceCube event whose position is below its horizon at the time of the event. ANTARES has received 27 neutrino triggers and has followed 11 alerts (7 HESE, 3 EHE and 1 gold).

• No neutrino candidates were found within a Skymap (galactic coordinates) showing the positions of Fermi (red) and Swift (blue) GRBs followed by ANTARES.

• ANTARES is performing real-time follow-up for each GRB detected by Swift and Fermi satellites whose positions are below its horizon at the time of the burst. Each trigger is transmitted via GCN.

• ANTARES analysis consists in looking for muon- track neutrino counterparts in a time window [-250s; +750s] around the trigger time and in a cone of max [2º, error box Fermi] radius.

• Analysis is operational since 2014 and up to now ~ 98% of the triggers have been processed: 226 Swift and 536 Fermi GRBs.

No neutrino associated to GRBs.

• Dedicated all-sky and all-flavor offline analysis for the most interesting bursts (GRB190114C and GRB180720B) and for stacking analysis of the GRB population in progress.

Contact: Damien Dornic: dornic@cppm.in2p3.fr

• Similar analyses performed for FRB triggered by Parkes and ASKAP radio telescopes.
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