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* Acoustic beacons and compasses for § Duration Millisecond

GRS position and rotation calibrations 11 Trais Large dispersion (DM)
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Detection principle: captures Cherenkov light from interaction products of high-energy neutrinos § Pilse broadening

Frequency (MHz)

-15 0 15 30 45 -15 0 15 30 45
Time - 2020-04-28 14:34:33.04672 UTC (ms)

e "Track-lke" topology, from muon neutrinos, producing muons through Charged Current A Repeating e S
Interactions: Good angular resolution for astrophysics "

» "Shower-like" topology, from other Charged Current and all Neutral Current interactions: Good | c Inferred Characteristics
energy resolution for oscillations ources  Kixtra-galactic sources
Magnetars ( ?)

Mechanism  Coherent emission
ST  —— T 1 | Environment Energetic, dense,
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Methods O} ON/OFF analysis

Main background: Atmospheric muons making downgoing tracks in the detector

Multi-Messenger observations consist of studying different types of astrophysical
>kymap In local coordinates S ARCAT source to infer the multiple aspects of the emitting source.
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sensitivities to neutrino I
fluxes.

Detector configurations: ORCA: 6 to 18 lines - ARCA: 19 and 21 lines (no bursts usable with o After unblinding, if
ARCA19). The used cumulated livetime is 970 days for ORCA and 340 days for ARCA. neutrinos are found in ON
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Zones, compute p-values
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e ON time period = +500 s around the FRB observation time and ON Region of Interest (Rol only hypothesis

with an optimized radius centered on the FRB direction ' 10¢
E [GeV]

Analysis method: Binned ON/OFF with a cut-and-count technique.

e OFF time period = dozens of days of livetime and OFF region = £10° band around FRB altitude - | - - |
Sensitivities to a v cosmic flux for each burst studied in this analysis using a 1000 s time

e Select events on reconstruction variables or Boosted Decision Tree (BDT) score to reduce window. The limit is computed using the 90% CL Feldman-Cousins upper limit. ARCA21
background to 2./ 103 events lie. Tevent in the ON zone has a p-value of 0.2/7% - 30, while [purple) has better sensitivity due the difference in energy spectrum of the cosmic signal
maximizing  signal rate (studied through Monte-Carlo simulations) and the muon background. Only ORCAG (vermilion) and ORCA18 (black) use a BDT score

e Reconstruction variables for the selection: track length, track likelihood, angular reconstruction, for the event selection. Energy bounds in the X-axis are defined using 5% and 95%
number of PMT hits, Rol radius guantiles of the energy distributions of the selected events.

PEI"SpECl’IVES /A\ Whether or not there are neutrinos found in the ON regions, this Neutrino-FRB analysis will constrain the neutrino emission from FRB sources and

bring new Information to develop models. Stay tuned for the outcome of the un-blinding!

 Un-blind data to look for signal candidates
 Proceed with a complementary stacking analysis, that will allow for a more time-independent search troughout the detector lifetime, while allowing faint sources to contribute to the signal
e The KM3NeTl detectors will continue to grow In size, and the reconstruction, simulation and analysis tools will be further developed to increase their efficiency
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Background figure: Maciej Rebisz for Quanta Magazine. https://www.quantamagazine.org/a-surprise-discovery-shows-magnetars-create-fast-radio-bursts-20200611/



