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Dr. S. Peter Rosen
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U. S. Department of Energy

SC-20, Room H-410

19901 Germantown Road

Germantown, MD 20874-1290

Dear Dr. Rosen:

During the BNL Institutional Plan Review, held at Brookhaven on July 25-26, 2002, I presented the Laboratory’s plans for future accelerator facilities in the areas of High Energy and Nuclear Physics (HENP).  As part of our future Laboratory vision, I noted a new neutrino beam and detector concept that would allow BNL to contribute unique and powerful physics capability for a future national neutrino facility and physics program to explore the complete span of neutrino oscillation parameters and measure these parameters to good precision.  A more detailed presentation of the BNL neutrino physics concept was made by Dr. Bill Marciano when we visited you in Germantown on September 23.

I now wish to provide this Letter of Intent as a written documentation of our ideas from those two meetings, and to formally declare the intention of the Laboratory to pursue with the DOE’s Office of Science, and with the National Science Foundation as appropriate, the further development of our ideas into a full proposal.  With this letter, I include a white paper, “Very Long Baseline Neutrino Oscillations Using a Neutrino Beam from BNL to a Detector in the Western United States” [what is the name?]  for your consideration.  We at Brookhaven are aware that the Office of Science Director, Dr. Raymond Orbach, is currently soliciting ideas for future basic research facilities in the Office of Science, and we hope you will consider this letter and white paper as a serious input to his process.

From the list of authors on the white paper, you will note that there already exists a group of research scientists in the national particle and nuclear physics community that have shown strong interest in these ideas and that have participated closely in their development.  If the agency indicates interest in pursuing this research direction, I predict the number of interested researchers will grow rapidly.  I base my prediction on the positive response we generated among physicists who attended the recent NSF-sponsored Workshop, “Neutrinos and Subterranean Science,” held in Washington, DC on September 18-20, 2002.  At that meeting, BNL’s Dr. Milind Diwan, a leader in the conceptual work to date, presented the ideas in our white paper to experts in the field, generating high interest and spirited discussion.

We note also, that the coupling of a multi-GeV, wide-band, neutrino beam from BNL to a very large water Cerenkov detector at the Homestake Mine in Lead, South Dakota, is very consistent with the aspirations of many U.S. physicists who support the idea of a future National Underground Laboratory, anchored by a large neutrino physics detector that is also capable of improving the experimental limits on the rate of nuclear decay as well as being able to contribute to a national program of neutrino astronomy by being sensitive to neutrinos from supernova events like SN-1987 [what is the proper name?].  The half-megaton water Cerenkov detector we require is very compatible with these aspirations and motivates us to seek a deep-underground detector for the neutrino oscillations program we propose.

How does our concept relate to existing neutrino experiments and to future neutrino oscillations experiments contemplated around the world?  We argue in the white paper that our unique combination of very high beam intensity, very long oscillation baseline and very massive detector will outperform all other neutrino oscillations programs so-far put forward.  This statement sounds simple but it derives from a number of physics-based circumstances that very strongly favor the set of parameters on which our concept is based.  

Equivalent conditions will be hard or unlikely to duplicate elsewhere in the world and will certainly be much more costly to realize, given the existence of the Alternating Gradient Synchrotron (AGS) at BNL and the quite moderate investment required to raise its performance level to the needed neutrino beam power level.  Similar conditions relate to the development of an appropriate, very deep water Cerenkov detector in the Homestake Mine in South Dakota.  The 2540 km distance from BNL to Homestake is fortuitous but critical to the physics requirements of the oscillations measurements.

While on the subject of investment of new resources, we note that the proposed neutrino oscillations program could be time-phased for its implementation if this becomes necessary for funding reasons.  In simplest terms, measurement of the muon neutrino disappearance signal, giving rise to a significantly improved value of m 2 32, could be well-started with as little as 10% of the full integrated luminosity and a good beginning could be made on observation of the e appearance signal, yielding very important initial measurements of Sin2((13), a presently unmeasured parameter of neutrino oscillations.  In such a phased approach, perhaps half of the detector mass (assuming the detector features modular units) and half the neutrino beam intensity would be available in Phase I of the program.  The other half of the detector mass and the superconducting linac upgrade element could then wait for Phase II.  In such a plan, the program would begin contributing to the advance of neutrino physics from an early date and would reach full capability as integrated luminosity capability is added over time.  Such and approach is shown in Table I.

Table I

Possible Resource Phasing for the Very Long Baseline Neutrino Facility Project

(Accel. costs include direct project costs, EDIA, 30% contingency plus BNL project OH

Detector costs are a budgetary estimate)

Project Item



   Phase I
   Phase II
   Total








(FY02 $M)
(FY02 $M)
(FY02 $M)

          ______________________________________________________________________________


Accelerator Items







    295



AGS Upgrades (PS, RF, etc.)

      84



Neutrino Beam & Transpor

      59



1.2 GeV Superconducting Linac

 

    152


Detector Modules







    500



Phase I Modules @ 200 ktonnes

    200



Phase 2 Modules @ 300 ktonnes


    300

          ______________________________________________________________________________




Project Totals


    343

    452

    795

Regardless of whether or how the construction project is phased, it is important to note that the entire neutrino oscillations physics program can be accomplished in a single facility.  Even if the heretofore unmeasured parameters take on extreme values, or if the CP-violation phase is unmeasurably small, this program will succeed with the remaining topics and will perform these measurements better than any programmatic approach yet identified.  The arguments for this assertion are made in the white paper.

The management of Brookhaven National Laboratory is convinced that neutrino oscillation experiments will continue to command high interest in the HENP community and will capture high-priority status in the near-term  future national program.  We further believe that BNL can contribute world-leading value to this program as the result of ideas put forward in the white paper and as a result of the strong performance record of the Laboratory and the high neutrino physics expertise of our scientific and technical staff.  We hope you will agree and incorporate the ideas in this Letter of Intent in the Office of Science’s future facilities consideration process.  On our part, we expect to continue developing the ideas in the white paper as well as to continue refining the conceptual level project plans and associated preliminary cost and schedule estimates.

I am available for further clarification of our ideas or for discussions about how we can further contribute to the Office of Science planning process. 

Sincerely,
Thomas B.W. Kirk
Associate Laboratory Director
High Energy and Nuclear Physics
Cc:  R. Orbach?
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