
Mu2e at Fermilab
We propose to mount the Mu2e experiment in stages.  The goal of the first stage would be to duplicate the sensitivity originally envisioned for MECO.  This could be done with fairly modest modifications to the existing complex beyond those that are already planned for the NOvA experiment. Specifically, we would make use of the Accumulator and Debuncher rings, currently used for antiproton collection and cooling.  In the so called “boomerang scheme”, protons would be transported through the Recycler and injected directly into the Accumulator, where several batches would be momentum stacked. These would then be transferred into the Debuncher ring and rebunched into a single short bunch.  Finally, the beam would be resonantly extracted, such that this single bunch would become a bunch train.  The 1.7 sec period of the Debuncher would produce a structure almost ideally suited to the Mu2e experiment.  Because the beam to NOvA will be limited by the capacity of the Main Injector, there will be excess 8 GeV protons available without impacting the NOvA program.  In this scenario, the lab could deliver the nominal 4x1020 protons on target in about two years.
Unfortunately, there is no readily useable space to locate the detector for this experiment, so in all likelihood, this project will involve developing a green-field site. The proposed location is just off of Giese Road, near the SciBooNE detector hall.
Project X will provide 200 kW of 8 GeV protons, roughly a factor of ten increase over the scheme described above. This gives us the potential of dramatically increasing the sensitivity of the experiment, but also presents a number of significant challenges. First and foremost, there is the problem of getting the protons from the Recycler to the experiment.  One possibility would be to rebunch the protons in the Recycler and extract them directly from there to the experiment, perhaps passing through the present Accumulator/Debuncher enclosure in the interest of compatibility with the Phase 1 scheme. However, the aperture in the Recycler may not allow for slow extraction at 8 GeV.  We are also considering the possibility of fast extracting batches from the Recycler into the Accumulator and then manipulating them in the same way we plan for the Booster beam. A number of suggested techniques to do this have been discussed, but there may be issues with loading such large amounts of protons into the Accumulator.  























































































