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e A high-energy neutrino diffuse flux of cosmic origin has been observed with the IceCube
telescope [1], the sources of which still have to be identified.

e T'wo of the neutrino events from the high-energy starting events sample (HESE) occurred
within 1 day of each other with a p-value of 1.6% [2|, which could be interpreted as the
signature of a possible flaring emission.

e The ANTARES data-set is scanned to look for time and space correlation
with 54 IceCube neutrino candidates selected from two high energy samples,
treating each IceCube event as a potential transient neutrino source.
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A maximum likelihood estimation is performed to identify clusters of cosmic neutrinos over
the background of randomly distributed atmospheric neutrinos.
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e S7 and BY: signal and background PDFs for the event 7 in the sample J (tr for tracks,
sh for showers).

ynd , and N J: number of unknown signal events and total number of data events in the
J sample.

e The combined information of three parameters — direction, energy and observation
time — is included in the definition of the PDFs.

e A generic (Gaussian shape is assumed for the signal time-dependent PDF
with mean value being the observation time of the IceCube candidate, and sigma the
unknown flare duration oy.

e The likelihood is maximised with respect to four parameters: the number of signal
events p,, the flare duration o, the signal spectral index « and the position
of the fitted source.
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e No excess over the expected background is observed.
e [nvestigated candidate with the largest excess: HE15 (89% post-trial significance).

e Best-fit flare duration o; for the investigated IceCube events consistent with a positive
fluctuation in fitted number of signal events:

Only IceCube events classified as muon tracks, within the ANTARES field of view are in-

cluded in the candidate list:

e 20 neutrino events from the HESE sample [1][3]4] (green stars).

e 34 neutrino events from charged current v, from the Northern Hemisphere sample (HE)

5]16] (yellow squares).
ANTARES data sample:

e cvents recorded between April 2009 and August 2016 (2157 days livetime) in order to
overlap the IceCube events observation time and allow the search for flares lasting up to

four months.

¢ 6310 track-like events (blue circles), 147 shower-like events (magenta circles).
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When dealing with transient emis-
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The non-observation of time correlation within a time window < 0.1 days is translated into
a limit on the number of ANTARES events in time correlation with an IceCube HESE /HE
candidate equal to nY% = 2.3 (assuming Poisson statistics), which can be converted into a
limit on the neutrino fluence normalization for different spectral indices CDQJ‘L'. From this,

the 90% C.L. upper limit on the number of signal events expected to be observed by IceCube
from a neutrino fluence CIDSJ'L'E_V 1s calculated as: NV 97010 = | CIDSJ'L' - Agjgf - B7dE with

v

Aéjgf being the IceCube effective area.
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Upper limits at 90 % C.L. on the fluence (orange triangles) and sensitivity (blue dots) cal-
culated for the time windows reported in the tables (hence only for sources consistent with

a positive fluctuation in fitted number of signal events) for two assumptions of the signal
energy spectrum: S(E) = E~*" and S(E) = E~*°.
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