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4. Sensitivity In this poster, we assess the capability of KM3NeT-ORCA to carry out astrophysical neutrino searches in the 1-100 GeV range. (light grey band).

Are current neutrino telescopes sensiHve in this energy range?

• Super-Kamiokande with upward going muons between 1.6 GeV and 100 PeV • IceCube with all-flavour search between 500

MeV and 5 GeV

  § A track-score: track-like (>0.6) vs shower-like events (<0.6) § A muon-score: 0 = probably not an atm. muon, 1 = probably an atm. muon § A noise-score: 0 = probably not noise, 1 APC, CNRS and Université Paris-Diderot -2: IFIC, CSIC -Universitat de València -3: Aix Marseille Univ, CNRS/IN2P3, CPPM -4: Erlangen Centre for AstroparHcle Physics (ECAP), FAU Erlangen

  n s o r s o r O M s w i t h 3 1 P M T s e a c h ORCA (Oscilla'on Research with Cosmics in Abyss) is the energy branch of the KM3NeT project. It will consist of a mulH-Mt deep-sea detector opHmized for the detecHon of neutrinos in the 1-100GeV and mainly targets fundamental neutrino physics, in parHcular the measurement of the neutrino mass ordering (NMO) with atmospheric neutrinos ν The ORCA digital opHcal modules rely on the innovaHve KM3NeT design featuring 31 small (3-inch) photosensors in one glass sphere. Such DOMs provide increased performance in photon counHng, and background rejecHon, leading to beier selecHon and reconstrucHon capabiliHes for neutrino events. ORCA detecHon units (DU): • are flexible lines about 200 m high • have a typical spacing of 20 m on average • support 18 DOMs equally spaced by 9 m • are installed off the shore of Toulon (France) ORCA will thus soon have an instrumented volume 100 Hmes bigger than Super-Kamiokande and a density of photosensors about 30 Hmes greater than IceCube-DeepCore. C u r r e n t l y 4 O R C A D U s a r e t a k i n g d a t a ! O R C A w il l b e c o m e a 6 M t d e t e c to r w it h 1 1 5 D U s Low-energy astrophysical neutrino searches Large neutrino telescopes, such as ANTARES and IceCube, have so far focused on detecHng astrophysical neutrinos in the TeV-PeV range (blue band).

Example: Gamma-ray Bursts

• TeV neutrino emission è could be produced by the internal shock in the prompt emission phase • GeV neutrinos è could be produced by: A. The NMO selecHon

B. OpHmizaHon for astrophysical searches

We start from the event pre-selecHon opHmized for the NMO analysis. Requirements for an event to be selected: We can opHmize the muon-score and noisescore for maximizing the signal-to-noise raHo.

-Signal (S) = neutrino events with a spectral index of -2 between 1 and 100 GeV. The normalizaHon is such that 3 signal events can be detected in KM3NeT.

-Background (B) = atmospheric neutrinos + atmospheric muons + pure noise events. We esHmate the 90% sensiHvity level by searching for a significant deviaHon from the Poissonian background.: 3 signal events needed to reach the sensiHvity level.

-> Sensitivity on the neutrino fluence = 3 x 10 5 GeV m -2

We can convert the fluence into a limit on the isotropic-equivalent energy E iso released by the astrophysical event. This variable allows for comparison with constraints set using other messengers such as gamma-rays or gravitaHonal waves. -> KM3NeT/ORCA will be able to produce compeHHve constraints compared to exisHng neutrino searches, in an energy range that has been poorly studied so far Energy (GeV)

-> We can do astrophysical searches! § collisions of neutrons and protons following their decoupling during the acceleraHon phase § or by interacHons of the accelerated proton flux with a dense environment surrounding the source GeV neutrino searches could therefore lead to the evidence of hadronic acceleraHon mechanisms but also consHtute a probe of the amount of maier surrounding the astrophysical object.