July 7, 2007

Dear Young-Kee,
I am writing to provide some last-minute input to your steering committee discussions on the intermediate future of Fermilab.  I would just like to emphasize one point involving the future neutrino program which is both important but also difficult to deal with – the requirement of flexibility.  The future of neutrino physics depends critically on the value of an unknown parameter, usually parameterized as sin2213.   Depending on the value of the neutrino masses, this is currently known to be less than about 0.2 from the CHOOZ experiment.  Let me arbitrarily divide the allowed parameter space into three regions:  

1. less than 0.005

2. 0.005-0.025

3. greater than 0.025

In case (1), it will be difficult for any Fermilab program to contribute for some time.  In case (2), a Fermilab program might be able to make a measurement of a non-zero sin2213, but any measurements related to the mass hierarchy or CP violation are unlikely.  In case (3), a rich program involving both the mass hierarchy and CP violation is possible. 

An important factor in this regard is the fact that reactor neutrino experiments are likely to make measurements at these boundaries on a fairly well understood time scale.  Double Chooz could reach the first boundary as early as 2010, and Daya Bay will approach the second boundary a few years later.  These time scales are relevant for Fermilab’s intermediate program.

When experiments take a long time to plan and build, the requirement of flexibility is difficult to maintain.  However, some factors that might be considered to maintain flexibility are:

· Matching of the experimental program to a wide range of neutrino parameter scenarios
· Understanding and monitoring the time dependent sensitivity of experiments in an international context

· More attention to beam intensity improvements and less to detector size than an optimization calculation might indicate.  

· Aggressive R&D for possible very-long-term neutrino facilities, such as beta beams and neutrino factories, which would be the only ways to address this physics for case (1).

Thanks for undertaking this study.

Yours truly

Maury Goodman

Argonne

