
D4 WATER CHERENKOV DETECTOR:

WC-1 Water Cherenkov detectors are an established technology for neutrino oscillation and
nucleon decay physics. Adequate rejection of background π0 events in neutrino oscil-
lation experiments has been demonstrated in detailed simulations using the full recon-
struction made available by the Super-Kamiokande experiment.

WC-2 The water Cherenkov detector wide-band beam neutrino oscillation experiment could
be ready to proceed at the time sin2 2θ13 is determined. The cost of this option is
driven by the cost of photo-multiplier tubes, and the schedule is driven by the time to
manufacture the photo-multiplier tubes.

WC-3 The water Cherenkov detector technology has been demonstrated to be a suitable tech-
nology for a general purpose search for nucleon decay.

WC-4 Water Cherenkov detectors are not suitable for deployment at or near the earth’s surface
due to the large rate of cosmic ray events.

4.2 Recommendations
The Neutrino Scientific Assessment Group finds that a continuing program designed to study CP
violation in the neutrino sector and to determine the hierarchy of the neutrino mass spectrum is
scientifically compelling. The US program may be unique in the world in its ability to measure the
neutrino mass spectrum ordering.

The optimum approach to this science depends on the value of the mixing parameter sin2 2θ13. The
wide-band beam approach has a greater scientific reach for neutrino oscillations when located at
a distance that permits resolution of the neutrino mass hierarchy, and further scope if located at a
depth that permits the study of nucleon decay, but greater cost due to the need to construct a new
neutrino beam. If technically feasible, a wide-band beam experiment with a LAr detector would
have the greatest scientific reach for neutrino oscillations of the options currently under considera-
tion, while the water Cherenkov option provides a practicable alternative with known technology.
The off-axis approach studied here has moderate reach for CP violation, but has only fair reach for
resolving the mass hierarchy due to the shorter baseline. It depends on the successful development
of a liquid argon technology that requires an aggressive R&D program.

There is a tension between the desire to exploit the existing NuMI beam infrastructure using an
off-axis beam and the need to go to distances significantly greater than 800 km in order to maxi-
mize matter effects to resolve the mass hierarchy. Presuming that the Deep Underground Science
and Engineering Laboratory will exist at an appropriate distance, an underground detector there
would have good sensitivity to all the parameters of neutrino oscillations and would also extend
the search for nucleon decay.

In the following recommendations, NuSAG supports continuation of R&D on intense beams and
on both the liquid argon and water Cherenkov detector options.
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