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Session Goals

● Where we are picking up from Snowmass is basically a sketch of an 
experiment. Design concept drawing from PRISM/PRIME concept.

● Now is the time to move from a sketch to a conceptual design report – by the 
next Snowmass (~10 years). We need to start now!

● Once we make some progress along these lines, we would like to have an 
updated AMF conversion experiment publication (~2 years ?)

● Determine synergies in the muon community (and beyond?)
● Make a list of action items, and determine who can contribute where

We had a lot of great discussion, which I can’t fully capture here, but I will do 
my best to summarize.
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Overview of AMF Conversion Experiment (B. Echenard)

● General discussion of conversion experiments and what are the main 
shortcomings and difficulties in the current generation of experiments.
→Many of these problems can be solved using an FFA!

● We assume in this session that we get a phase rotated beam from an FFA 
(see Bob’s talk for details on the FFA session)

● High muon stopping rate will be a blessing and a curse
○ The good: higher statistical power (among many other benefits with FFA)
○ The bad: very high occupancy in detectors

● This is the motivation for the “Guggenheim” scheme (a spectrometer between 
the stopping target and the detectors)
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B. Echenard
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Action Item: Update 
this diagram!

● We spent a lot of time staring at 
this cartoon and discussing…

● Emphasized importance of 
thinking about μ- and μ+.

● Lots of questions about all of the 
blue parts – one common theme, 
is “Guggenheim” really  the 
best? Why a “C” shaped config? 
Could an “S” shaped config 
work?

● Short discussion on the annular 
design, but it seems that the 
general feeling is a desire to 
pursue the spectrometer option.

● Action Item: Map out acceptance 
of different configurations.
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Signal Resolution Requirements (A. Gaponenko)

● Developed a tool for estimating relationship between physics reach and 
detector momentum resolution.

● Motivation: DIO likely to be a driving background of AMF experiment that can 
only be reduced by improving detector resolution.

● Using a simple detector momentum resolution function:
○ Landau function (core + radiative tail) – parameter σ
○ Power law (high side tail) – parameter s

● Procedure for a choice of σ and s:
○ Using theoretical signal and background spectra, convolve with resolution function to estimate 

detector response.
○ Cut & count analysis to estimate sensitivity (5σ discovery reach)
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A. Gaponenko
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→ To get to O(10-20), it will be important to 
reduce both the core and the tail

Action item: use tool on a few higher-Z 
stopping targets (e.g. Au).
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Discussing an AMF Tracker (D. Ambrose)

→ Environment imposes far fewer constraints than 
those on the Mu2e/Mu2e-II tracker.
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D. Ambrose

Action item(s): Which options are people interested in 
pursuing? What is the necessary R&D?
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 (Straw) Tracker intrinsic resolution, electronics, readout (R. Bonventre)

● Requirements on straws and 
readout will depend on which 
particles actually make it to 
the Tracker.
○ This will depend on the 

design we pursue for 
AMF.

● In Mu2e Tracker, drift 
resolution depends on impact 
parameter w.r.t. anode sense 
wire.
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R. Bonventre
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Action items:

Discuss with Tom Roberts 
(Muons Inc.) about capabilities 
and status of G4Beamline and 
which stages we may use it in. 

Develop a plan now for the 
connection between the pieces 
for our current needs
(small studies to inform design)

Sketching a
Simulation Scheme
(D. Brown)
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Considerations for CRV (C. Group)
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Action items: make progress on design 
ideas so that we may work out the details of 
the CRV requirements and design.
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A few action items I couldn’t fit in previous slides
● Need to determine (working with our FFA colleagues) what the extracted muon beam may 

look like, and how much flexibility there is based on experiment needs. These details will 
play a large role in our design (e.g. stopping target)

○ Momentum & time spread
○ Physical size

● Want to understand more about what comes out of an FFA (e.g. acceptance of “junk” that 
we don’t want and may generate backgrounds)

○ Also the downstream question along those lines: from a spectrometer before the detectors, what comes out? 
Hopefully it is a pure beam of high-energy electrons.

● Consider consequence of no e+ acceptance. i.e. how hard should we work to measure e+

○ μ- →e+ signal channel (LNV and CLFV)
○ Calibrations

● Explore more exotic solutions to measuring e+

○ Assay stopping target after the run
○ Split muon daughter beam with toroidal field or dipole field

● Additional considerations for back-extrapolation of tracks to stopping target.
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Planning for the future

● Summarize the session in a report (by Heidelberg CLFV – June 20-22 2023)
● Aggregate action items and prioritization
● Continue to explore synergies in the field

○ Detector R&D (Instrumentation Frontier)
○ MuCol

→ Get more people interested and contributing

→ Options for R&D funding (?)

Thank you to all who contributed to this session. We had many great talks and discussions!

This workshop is just the first step. We need to make an effort to build on this momentum in the 
coming years. We encourage you to get involved!
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Backups
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Annular Configuration (Mu2e)
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