
Kickoff for the 2nd phase 
of Muons @ Project-X

Physics Study

Project-X phase-II study of high intensity muon experiments - R. Tschirhart



The Project-X Research Program
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• Neutrino long-baseline and short-baseline experiments
• A high-power proton source with proton energies between 8 and 120 GeV would produce intense 

neutrino beams directed toward near detectors on the Fermilab site and massive detectors at 
distant underground laboratories.

• Kaon, muon, nuclei & neutron precision experiments
• These could include world leading experiments searching for muon-to-electron conversion and 

other rare muon processes, nuclear and neutron electron dipole moments (edms) & fundamental  
physics, and world-leading precision measurements of ultra-rare kaon decays.  

• Platform for evolution to a Neutrino Factory and Muon Collider
• Neutrino Factory and Muon-Collider concepts depend critically on developing high intensity proton 

source technologies.   

• Nuclear Energy Applications    
• Accelerator, spallation, target and transmutation technology demonstration which could 

investigate and develop accelerator technologies important to the design of future nuclear waste 
transmutation systems and future thorium fuel-cycle power systems.  

•
• Detailed Discussion:   Project-X website



Summary of the Charged 
Lepton Group of the 

Intensity Frontier Workshop
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Muon Physics:

Next generation muon-to-electron conversion experiment, new 
techniques for higher sensitivity and/or other nuclei.

Next generation (g-2) if motivated by next round, theory, LHC.  New 
techniques proposed to JPARC that are beam-power hungry…
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Systematic study of radiative muon capture on nuclei.  

An Incomplete Menu of World Class Research 
Targets Enabled by Project-X.  continued…

Possible Day-1 Experiment



Project-X High-Intensity Campus
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Courtesy of Nagaitsev
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Courtesy of Nagaitsev
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The “PXIE” R&D project develops 
the LEBT & MEBT technology to 
validate this opportunity.



The Mu2e experiment at 
Fermilab
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Pulsed muon-to-electron 
conversion experiment
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RCNP MUSIC Facility
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RCNP MUSIC Facility
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Phase-I of Muon Study:  Lebedev, Pronskikh, Striganov

https://indico.fnal.gov/getFile.py/access?sessionId=37&resId=0&materialId=0&confId=4953
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Phase-II Goals of the 
Muons @ Project-X Study

• Document Phase-I results.
• Develop a companion analysis of detector optimization exploiting:

- Lower proton beam energy -> lower anti-proton backgronds.
- More prompt proton pulse,  200 nsec - > 20 nsec.
- Flexible pulse train frequencies.

• The ->3e case.

• Pre-conceptual design of ionization cooling toward a higher stopping 
fraction 

• Integrated documentation by the close of calendar 2012.  
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