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Abstract

The status of the activities towards the realization of a km® Cherenkov neutrino detector carried out by the NEMO Collaboration is
described. The realization of a Phase-1 project, which is under way, will validate the proposed technologies for the realization of the km®
detector on a Test Site at 2000 m depth. The realization of a new infrastructure on the candidate site (Phase-2 project) will provide the

possibility to test detector components at 3500 m depth.
© 2008 Elsevier B.V. All rights reserved.
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1. Introduction

Due to the expectations on neutrino fluxes from galactic
and extragalactic sources, mainly based on the measured
cosmic ray fluxes and the estimated fluxes from theoretical
models [1], the opening of the high-energy neutrino
astronomy era can only be afforded with detectors
of km? scale.

A first generation of “‘small” scale detectors has been
realized (AMANDA [2] at the South Pole and NT-200 [3]
in the Baikal lake) and have set limits on neutrino fluxes,
while others are at different stage of realization (AN-
TARES [4] and NESTOR [5]). Following the success of
AMANDA the realization of the IceCube km? detector [6]
is now progressing at the South Pole. On the other hand,
many issues, as the full sky coverage, strongly support the
construction of a km>-scale detector in Mediterranean Sea.

The activity of the NEMO collaboration has been
mainly focused on the search and characterization of an
optimal site for the detector installation and on the
development of key technologies for the km® underwater
telescope.

A deep sea site with optimal features in terms of depth
and water optical properties has been identified at a depth
of 3500 m about 80 km off-shore Capo Passero and a long
term monitoring of the site has been carried out. Results of
these measurements have been previously reported [7-9].

One of the efforts undertaken by the NEMO collabora-
tion has also been the definition of a feasibility study of the
km® detector, which included the analysis of all the
construction and installation issues and the optimization
of the detector geometry by means of numerical simula-
tions. The validation of the proposed technologies via an
advanced R&D activity, the prototyping of the proposed
technical solutions and their relative validation in deep sea
environment is presently carried out with the two pilot
projects NEMO Phase-1 and Phase-2.

2. General layout of the NEMO km> detector

The considerations leading to the definition of a
proposed architecture for the km® detector have been

described elsewhere [10]. We will here briefly recall the
main characteristics of the detector.

The proposed NEMO architecture is a modular array of
detection units, called “towers”, arranged in a 9 x 9 square
lattice.

Performances of this detector, like effective area, angular
resolution and sensitivity to point-like neutrino sources
were evaluated by means of numerical simulations [10].
These simulations were carried out using the software [11]
developed by the ANTARES collaboration and adapted to
km?® scale detectors [12]. In the simulation site dependent
parameters such as depth, optical background, absorption
and scattering length, have been set accordingly with the
values measured in Capo Passero at a depth of about
3500 m.

3. The NEMO Phase-1 project

The NEMO Phase-1 project has allowed a first valida-
tion of the technological solutions proposed for the km?
detector. The apparatus includes prototypes of the critical
elements of km® detector: the junction box (JB) and the
tower.

The apparatus has been installed at 2000 m depth at the
Underwater Test Site of the Laboratori Nazionali del Sud
in Catania, connected to the shore by means of a 28 km
electro optical cable.

3.1. The junction box

The JB (Fig. 1) is a key element of the detector. It
must provide connection between the main electro-
optical cable and the detector structures and has been
designed to host and protect from the effects of corrosion
and pressure, the opto-electronic boards dedicated to the
distribution and the control of the power supply and
digitized signals.

The NEMO Phase-1 JB has been built following the
concept of double containment. Pressure resistant steel
vessels are hosted inside a large fiberglass container. This
last one is filled with silicone oil and pressure compensated.
This solution has the advantage to decouple the two
problems of pressure and corrosion resistance.
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