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January 1, 2012

To 									
Dr. Pier Oddone
Director 
Fermilab
Batavia, IL 60510-5011 


Dear Dr. Oddone: 

In this letter we summarize the principal reasons for the preference for a water Cherenkov detector for LBNE from the perspective of the co-spokespersons who were responsible for conducting the collaboration recommendation process. 

1) The science of neutrino oscillations is at the moment data driven.  The compelling multiple observations of a sizable value for q13 adds urgency to the science.  It is important to contribute to this science in a timely way. LBNE promises to be the most ambitious and comprehensive examination of this phenomena, but it is relevant only if it is performed in a timely way. According to the examination of costs, schedules, and risks, the best way to proceed right now is with a water Cherenkov detector.   With the water detector the cost of the experiment is well-established and unlikely to lead to cost escalation, potentially leading to severe de-scoping of the science sensitivity and/or schedule delays in the face of potential international competition.

2) The principal scientific criteria in neutrino physics have always been the statistical merit or event rate of the experiment.  The water Cherenkov detector has a very large advantage over LAr in terms of event rate. Historically this advantage has been the key reason for the overwhelming success of the water detectors over all other fine-grained detector technologies including the liquid argon technology. 

The current estimate of sensitivity and performance assumes that only a fraction of the event rate from the water detector is used for physics measurements, but recent work has shown that a larger subset could be used with adequate control of backgrounds.  For the liquid argon detector the assumption is that most of the event rate will be used for measurements leaving very little margin of safety. 

3) The performance of the water Cherenkov detector is firmly and conservatively based on previous large detectors. The LBNE water Cherenkov detector is designed to have much finer pixilation and much better timing; these advantages have not yet been used in performance projections. 

While WCD appears to have higher backgrounds than liquid argon, the performance is well known and can be tuned by optimizing the energy of the accelerator neutrino beam. The technology of accelerator neutrino beams is well known and a number of avenues are available (even without project-X) to prepare a beam that produces excellent signal/background ratio with limited R&D risks. 

4) The water Cherenkov detector is the lowest cost, and lowest risk detector that can be built at the 4850 ft level and has the broadest scientific agenda as well as future potential for upgrades. The LBNE detector is almost an order-of-magnitude larger than Super-Kamiokande, would be located at much deeper depth, and have modern timing and light collection. While the fine-grained liquid argon TPC would be an excellent detector as has been pointed out in the science review, its smaller size reduces its potential when the existing limits on possible new neutrino physics are taken into account. 

The preference for the water Cherenkov detector by the collaboration executive board was based on the conviction that the US needs a forefront world-class neutrino experiment in a timely manner.  The water Cherenkov is also a forward looking choice because the size advantage of the water Cherenkov will continue to yield dividends in the project-X era when the emphasis will be on precision with high statistics at low energies where the efficiency of the water detector is excellent, and therefore the size difference between water and liquid argon will make the water detector essential. The water Cherenkov detector can be built without extensive R&D, with predictable costs, and a broad scientific program. It will certainly become one of the key science instruments in the US for many years.



Sincerely,  


Milind Diwan 
Brookhaven National Laboratory 
Robert Svoboda 
University of California/Davis 


Cc: Jim Strait 

Cc: Jim Siegrist 
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