Underwater acoustic detection of UHE neutrino with ANTARES experiment.
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The search for UHE neutrinos is one of the most promising fields in astroparticle physics. The experimental techniques proposed to identify the cosmic neutrino signatures are mainly three: the detection of Cherenkov light originating from charged leptons produced by neutrino interactions in water or ice; the detection of acoustic waves produced by neutrino energy deposition in water, ice or salt; the detection of radio pulses following a neutrino interaction in ice or salt. The ANTARES Neutrino Telescope is a water Cherenkov detector composed by an array of approximately 900 photomultiplier tubes in 12 vertical strings, spread over an area of about 0.1 km2 with an instrumented height of about 350 metres. ANTARES, built in the Mediterranean Sea, is the biggest neutrino telescope operating in the northern hemisphere. Acoustic sensors (AMADEUS project) have been integrated into the infrastructure of ANTARES, grouped in small arrays, to evaluate the feasibility of a future acoustic neutrino telescope in the deep sea operating in the ultra-high energy regime. Underwater acoustic detection of neutrinos is a very suitable technique since the sound attenuation length in water, at the frequency of interest, is of the order of km. Due to the geometrical setup of the AMADEUS project a combination of matched filters, applied to each single hydrophone, and a beam-forming technique applied to a small array of hydrophones is possible.

Matched filters are a well known technique of signal processing that maximize the S/N (signal to noise ratio) in presence of noise of known spectrum. Beam-forming is a signal processing technique used in sensor arrays for directional analysis: the information from different sensors are combined in such a way that the pressure wave signals are all coherently added only if arriving from the specific direction defined by the source. This approach, in principle can increase the S/N and help the reconstruction of the acoustic source position.

In this contribution, the basic principles of acoustic neutrino detection will be presented. The AMADEUS array of acoustic sensors will be described and the latest results of the project summarised.

