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The NESTOR1) collaboration has located near the S.W. of Greece a 8 km by 9 km horizontal plateau at a depth of 3800 m2),3). The depth is constant to within ± 50 m over the entire plateau. The plateau is at a mere distance of 7.5 miles from the shore. There are three harbours within a distance of 10 miles plus one of the world's best natural harbours, the bay of Navarino, is only 15 miles away. Extensive studies of the water transmissivity were made employing I) spectrophotometric analysis of a very large number of samples, II) deployment of photometers in situ (i.e. down to 4000 m) and III) large acceptance photometric measurements in situ. These measurements show that the water transmission length in the blue part of the spectrum is about 55 m.4),5). The underwater currents have been measured over many years and they have been found to be minimal6) i.e. a few centimeters per sec. Last, the detailed sedimentology analysis is completed 7). The NESTOR design differs from that of original DUMAND design and AMANDA in that it deploys half the phototubes looking upwards, like Baikal, thus having a 4 sensitivity and at the same time will be shielded by 3800 mwe. They employ a total of 168 large 15 inch phototubes like DUMAND but they are clustered closer so that they have a much lower energy threshold.


They have been making tests in situ, since 1991, of a half scale model of their basic detector element.  They measured the downcoming muon flux  and angular distribution a number of times and at various depths down to 4200m2),3),8). This basic detector element, is a horizontal rigid hexagon made out of titanium (or aluminum) with a diagonal of 34 m.  At each one of the corners and at its center there is a pair of two 15 inch phototubes (one looking up and the other one down). By stacking 12 of these hexagons in the vertical, with a distance between hexagons of 30 m, they create a tower (figure 1). The whole tower will be deployed in a single operation, currently planned for  2000, its sensitive area for TeV muons will be ≈ 20000 m2 (figure 2). There has been a two year delay due to the lack of robustness of the electronics. The original NESTOR electronics is a rather ambitious concept described in detail9),10) and it has produced encouraging results in the laboratory but it did not pass the field tests in the Bay of Navarino in July 98.  However, a back up electronics system is developped now in collaboration with an LBL group 11). As soon as the first tower is deployed, the collaboration hopes to find quickly additional funds to build another six towers in order to deploy them in a hexagonal fashion around the first tower and at a distance of 100 - 150 meters from it (figure 3). This array would have a sensitive area larger than 105 m2 (since  it would also reconstruct neutrinos interacting in the volume between the towers, figure 4), it would provide an overall angular resolution better than 1(, it would have an enclosed mass of > 20 Megatons and a total cost of about 20 million dollars. Within each one of the 7 towers the energy threshold is a few GeV, i.e. a low threshold active target of 1.5 Megaton mass.


With one NESTOR tower they claim to be able to do almost the same astrophysics of DUMAND II plus two experiments unique to NESTOR: One is atmospheric neutrino oscillations by doing a full zenith fit of the atmospheric neutrinos in an internally normalisable way, independent of cosmic ray flux calculations. They claim to have the sensitivity with only one tower to make a definitive statement to confirm or not the KAMIOKANDE and SUPERKAMIOKANDE neutrino oscillations result2),3),8),12),13). The other is a long baseline neutrino oscillations experiment from CERN in conjunction, perhaps, with another experiment at Gran Sasso which on a two dimensional projection falls on a straight line drawn between CERN and NESTOR2),3),8),12),13).

2.  An Affordable 1 km2 Detector


Assuming operational success of the 7 tower hexagon of hexagonal NESTOR towers the next step is obvious. Employ another six towers in a hexagonal fashion 150 meters around the first hexagon and fill in the gaps between them in the perimeter with six strings. Each string has 24 phototubes (15 inch each) clustered in pairs and spaced with the same spacing between floors of the towers. This addition of 6 towers and six strings will cost less than 25 million dollars and the array will have a sensitive area of 430,000 m2. For the following step it suffices to use strings only with 24 phototubes each. Employing 18 strings ≈ 150 meters outside the last perimeter will only cost 5 million dollars and the total sensitive area will be 850,000 m2 for a total cost of 50 million dollars. The enclosed mass will be about 300 Megatons, of which 4 or 5 will be contained within each tower with local energy threshold of a few GeV, (figure 5).
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