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Abstract KM3NeT/ARCA Search method
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— Track-like events: hit pattern compatible with a line, characteristic of a muon’s pathway in water. Typical of v, CC and some v CC events.

— Shower-like events: the hit pattern is a quasi-spherical light emission from a given point. Typical of v, CC, v NC and some v CC events.

Atmospheric muons and neutrinos, produced by primary cosmic rays, constitute the main
background for ARCA. This background can be several orders of magnitude higher than the
expected cosmic neutrino flux. In this work, we introduce an event selection which reduces
the background up to a negligible level inside the region of interest and within the search
time window. The ARCA performance to detect a transient neutrino flux, including the
effective area, sensitivity and discovery potential, are provided for a given test source, and
for different time windows.

e Region of Interest: sky region selected to search for space coincidences with an identified signal.

— Given by the angle between the reconstruction direction of each event and the direction of the source.

e Cosmic neutrino spectrum considered: ® = 107(E/GeV) ™2 GeV lem 2 Lsr ™!

e Atmospheric neutrino spectrum: Honda2006 model |2] with a correction at the knee in the cosmic-ray spectrum.
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Fig. 3: Effective area for two building-blocks of ARCA using the optimum pre-cuts obtained. * Background three orders of magmtude below the Slgnal for this selection.
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https://www.youtube.com/watch?v=iVx_WKXtgt4

