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To: Bill Foster and Steve Geer
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Subject: Next Steps on the Proton Driver

I would like you to assemble and lead a team to achieve the goals recommended by the
Fermilab Long Range Planning Committee relative to the Proton Driver, with an emphasis on the
superconducting linac as suggested by that committee. For the purpose of this assignment I will
define the Proton Driver project as a complete replacement of our current 400 MeV linac and 8 GeV
Booster, accompanied by Main Injector upgrades, sufficient to enable the delivery of at least 0.5 MW
of average beam power at 8 GeV, and 2.0 MW of beam power at 120 GeV. I am hopeful that the
assignment described above can be completed by the end of 2004.

In particular I would like you to initiate and coordinate efforts in the following areas:

o Preparation of documentation sufficient to establish mission need for the Proton Driver as
defined by the Department of Energy CD-0 process.

e Development and documentation of the physics case. I would like this to include both support’
for a forefront neutrino program at Fermilab in the decade of 2010 and beyond, and
identification of other opportunities that could potentially be enabled with a Proton Driver

facility.

¢ Completion of comparably scoped cost estimates for the linac and synchrotron options based,
to the extent practical, on a common basis of estimate and on common implementation
strategies.
- The cost estimates should specifically include modifications to the Main Injector required
to meet the established 2 MW @ 120 GeV criterion.
- The cost estimates should assume a complete replacement of the existing linac.
- The implementation strategy should be based upon minimal disruption to the ongoing
collider (Run II and BTev) and neutrino programs.
- The goal is to understand the cost differential between the linac and synchrotron and what
benefits are realized for the (presumably) higher cost.

¢ Documentation and external review of accelerator physics and technology issues for both
options, specifically including anticipated beam loss and beam handling issues for both
machines. The goal is to put the accelerator physics basis of the superconducting linac at the
same level as the (more traditional) synchrotron-based solution.

¢ Examination and documentation of the siting issues associated with both machines, for both
the baseline mission of providing Neutrino Super-Beams and for future development of
facilities on the Fermilab site.



¢ Development and elucidation of an overall strategy for implementing a Proton Driver that is
in concert with the shorter term plan of the existing Proton Source and Main Injector
improvements being developed under the leadership of Eric Prebys.

* As with any such responsibility you may be asked from time to time to report on Proton
Driver progress to various review committees, help with the lab’s long range financial
planning for such a project, and help inform the Fermilab User Community about the exciting
physics prospects of such a facility.

In organizing and undertaking this assignment I would like you to collaborate closely with
interested parties in all our divisions and sections. I would further ask you to involve institutions
outside of Fermilab who might have potential interests in either collaboration on development,
construction, and operations of the Proton Driver itself or in the scientific research programs enabled
by the facility. I would suggest that a workshop or workshops exploring the accelerator physics and
technologies, along with the scientific opportunities would be an important component in proceeding
in this direction. The lab will be happy to support you in the arrangements of such workshop(s)

It is my intention that once this information is available the Fermilab directorate will carry out a
review that will compare the two prospective Proton Driver technologies with the goal of identifying
the option that is best for Fermilab. This will allow the laboratory to proceed expeditiously with a
complete Conceptual Design Report for the selected option, along with cost estimates, resource
loaded schedules and other required CD-1 documentation, following the establishment of mission
need via a formal CD-0 from the Department of Energy.

Action to implement the vision for the future outlined by the Fermilab Long Range Planning
Committee is important to securing a healthy and productive future for both Fermilab and for the
U.S. The steps described here are an important component of identifying how to best structure
Fermilab’s future program in areas that address many of the most important questions in science over
the coming decade. Steve Holmes will serve as the Directorate point of contact on this activity, and
both Steve and I look forward to working closely with you, and the participating divisions, sections,
and outside institutions on this. Thank you.
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