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In recent years, the multi-messenger approach in Astrophysics has become a real game changer The compatibility of the data with a point source 8 , S " ¢ Freminay
for better understanding the still unclear phenomena in our Universe. Neutrino telescopes can play a hypothesis is quantified by filling a histogram of « g6 ooos g
key role in highlighting the hadronic component of such phenomena by testing the known y-ray sources. (angular distance of the reconstructed event from the 5
In this contribution, we report on the results of the combined analyses of the data collected by two source center) and log,,(E) (event energy estimation) ‘
neutrino telescopes located at abyssal sites in the Mediterranean Sea, ANTARES and KM3NeT/ARCA. with the events (see Fig.5). For a given dataset, [l is ’
Searches are performed for both a point source and a diffuse emission of cosmic neutrinos. determined by maximizing log L: i
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Fig.1: KM3NET/ARCA neutrino telescope Fig.2: ANTARES neutrino telescope
KM3NeT/ARCA (Astroparticle Research with ANTARES was a neutrino detector that operated Systematics used in this analysis:
Cosmics in the Abyss) is a neutrino telescope for more than 15 years off the coast of Toulon * Signalefficiency (30% ARCA, 15% ANTARES)
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, , , KM3NeT/ARCA 8 (2 210 sensitivity of ANTARES improves by
characterized by 4 subsets with respectively 6, 8, 19 and 21 € sind about 10%. as expected from the
lines (see more details in Tab.1). For ANTARES, both track and | KM3Nel/ARCA 19! 03 Fig.6: Top: sensitivity fluxes of ANTARES, KM3NeT/ARCA and of the , R P ,

Shower Selectlons are ConSIdered and treated as Separate KMSNGT/ARCA 21 [2] 70 combination of the two neutrino telescopes. Bottom: Ratio of relatlve data_ta klng lIVGtIme.
: o bined itivi ANTARES and KM3NeT/ARCA
datasets, while for KM3Nel/ARCA only track selection is used combined sensitivity over ane over ©
in this analvsis Tab.1: Datasets considered in this analysis with
ysis. . ) corresponding livetime. The number next to
» For each data period, Instrument Response Functions are KM3NeT/ARCA is the number of lines available Diffuse Flux Search Framework and Results
produced, which fully characterize the detector in terms of during the dataset.
effective area, angular and energy resolution (see Fig.3). The combination of the 15-years ANTARES and of the ARCA tracks data samples has also been
toctive Ared Angular Resolution Energy Resolution studied in the search for a diffuse flux of cosmic neutrinos. Three high-purity event samples have

KM3NeT/ARCA21] KM3NeT/ARCA21 KM3NeT/ARCA21 been defined with ANTARES data: tracks, showers, and low-energy showers. The combined

- analysis of these samples is also presented in this conference 4. A binned likelihood function is
£ defined as:
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105 » The Poisson probability P of observing N, events in the i-th bin of data is computed assuming an
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10 . 0 . Preliminary expected event rate in that bin from simulations, B; being the background and S, a power-law
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l0g10(E [GeV),,,,, -3 5 . 5 5 ’ - 5 7 cosmic template with normalisation ¢_.,, and spectral index y. The product runs over all the
log10(E[GeV]) log10(E [GeV]) bins of the reconstructed energy distributions, for each of the k samples in the analysis.

» Systematic uncertainties are included as Gaussian priors on the background (30% o) and signal
(20% o) in a Bayesian analysis to determine the parameters of interest ¢_,, and vy, for which a

> The analysis is performed using a binned likelihood defined as: flat prior is assumed.

» Pseudo-experiments are run to determine the sensitivity of this analysis. Preliminary results

For ANTARES (shower
B; = n X F(logE) XG(sind) selection), KM3NET/ARCA 19 from the combination of the ANTARES samples with the ARCA21 sample are shown in Fig. 7.
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Fig.3: Effective area (left), angular resolution (center) and energy resolution (right) for the KM3Nel/ARCA21 dataset

and KM3Nel/ARCA 21
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. . . KM3NeT/ARCA 6 (first period) KM3NeT/ARCA 6 (second period)
» S > signal expectation, from Instrument Response Functions vt e

» U~ signal strength, which parametrizes the flux intensity ,‘ IR: rmmmnmm:55;;;,;;,;[ Conclusions and noxt stene
> N; > number of events of data in bin i "IN K /
P— N HM » An analysis framework used to combine different KM3NeT/ARCA periods!? was
I
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extended to include the data from the ANTARES neutrino telescope.
» Combining the ANTARES and KM3Nel/ARCA datasets, the sensitivity improved
by 10% w.r.t. ANTARES alone. The first KM3Nel/ARCA building block (115 lines) is
foreseen by the end of 2026, so KM3NeT will rapidly grow in the near future. Stay
tuned!
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