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The context of this development of new detectors is the opportunity offered by new experiments in “Underground Laboratories.”  Physics has been conducted in sites underground ever since the discovery of cosmic rays in the atmosphere and the realization that they were also detectable deep underground and under the ocean.  The basis of our detector concept is that the low background fluxes deep underground allow high resolution in a large volume by taking advantage of long readout times.  Several applications of our concept may be possible, allowing tracking in large volumes of different noble liquids; our work has been focused on solar neutrino experiments over the full spectrum, concentrating on the use of liquid helium.

Several important experiments have studied the interactions of neutrinos from the Sun over the last thirty years.  The most recent one, the SNO experiment in the deep nickel mine in Ontario, has given wonderful results that clarify the oscillations of the electron-type neutrinos created in the Sun into other types, during their eight minute journey to the earth.  

No experiment has been able to measure the spectrum of the neutrinos from the “pp” reaction that generates the great majority of solar neutrinos, because their energy is too low to be detected by most types of particle detector and the radioactive backgrounds are not sufficiently suppressed.  It is commonly accepted that filling this gap is an important goal and that some new approach is needed.  The detector needs to track particles in more than five tons of very pure material (to obtain more than 1000 events per year), to provide spatial resolution on the low energy track of electron scattered by the neutrino, to suppress background and provide energy resolution sufficient to go down to the Kilo-electron volt region.
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