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Background
The External Beams Department is responsible for operating beam lines in three different locations in the laboratory complex:  the MiniBooNE beam using 8 GeV protons from the Booster to produce neutrinos which are studied in a short baseline neutrino oscillation experiment, the Switchyard 120 (SY120) beams using 120 GeV protons from the Main Injector for a slow-spill experimental area including test beams; and the NuMI beam using 120 GeV MI protons to produce neutrinos for a long baseline oscillation experiment. The department is also involved in the design of a 400 MeV proton beam from the Linac to the Muon Test Area. The purpose of this initiative is the eventual demonstration of ionization cooling of a beam of muons.

19.f. 

Accomplishments in FY05
Record integrated beam intensity was delivered to the MiniBooNE target, approaching 5 x 1020 protons, via the Booster Neutrino Beam line, even after satisfying the needs of the collider program and NuMI.  The duty factor for delivery of this beam was excellent. Proposals were prepared to continue the Booster Neutrino Beam program beyond the scope of the original MiniBooNE experiment.

A spare focusing horn was prepared for MiniBooNE.

The NuMI/MINOS project was completed and its 120 GeV proton beam line turned over to the External Beams Department for operations. A complete set of spare targeting components:  horns, strip lines, and target, were fabricated for NuMI. The intensity supplied in FY05 has been about half of that in the experimental proposal of several years ago. A major goal of the Proton Plan is to provide increased intensity for the Main Injector in order to reach that aggressive value.

SY120 supplied the beam for E907 (Main Injector Particle Production) which is now completed and also supplied test beams of various energies to a diverse group of users. Minor modifications were made, in particular the addition of a quadrupole magnet, to improve beam transmission.
The design of the Muon Test Area beam from the Linac was completed and required beam line elements were procured and installed.
19.g1. 
Accomplishments Expected in FY06
The neutrino beam phase of MiniBooNE was completed, and running commenced on an anti-neutrino follow-on experiment. 

SY120 will supply protons as scheduled for various test beam users, many of which are now working on ILC detectors.  Beam line modifications will continue to be made to improve transmission through the Switchyard and to minimize losses.

NuMI beam will be supplied at near the requested intensity, while keeping losses at very minimal levels. A fraction of a complete set of spare targeting components:  horns, strip lines, and target, will be fabricated for NuMI each year.  Note that both the NuMI and the Booster neutrino programs take as many protons on target in one year has have been supplied to all other Fermilab experiments in the history of the laboratory.

Low intensity 400 MeV beam will be supplied to the MTA. The design will be completed to allow full intensity operation.

19.g.2. 
Accomplishments Expected in FY07 and Beyond
The Booster and Main Injector neutrino programs are expected to continue. A fraction of a complete set of spare targeting components:  horns, strip lines, and target, will be fabricated for NuMI each year.  The proposed neutrino experiments Minerva and NoVa may utilize the MI beam, along with MINOS. Similarly the SY120 test beam effort will continue. 

On this timescale the type of experiments to be mounted and the level of success possible are dependent on proton economics, and ultimately on the approval and completion of the Proton Driver.  Neutrino experiments can use all the protons the complex can supply, and the level of physics, which can be accomplished by them, is dependent on integrated number of proton delivered. SY120 could support one or more new experiments, but proton economics again intercedes, since the MI protons must be shared with the neutrino program.

High intensity beam will regularly be supplied as required to the Muon Test Area.

