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• In March 2025 we submitted an input to the update of the 
European Strategy for Particle Physics


- 10 pages - very similar shape as a Letter of Intent (see Paolo’s talk)


• The idea was later presented at workshops and conferences 
(Muon4future, NuFact, PSI,…)


• Funding requests both in Italy and Japan for R&D studies


• We previously considered the possibility of submitting a LoI to 
PSI at the BVR 2026:


- are we still interested?


- this option is warmly endorsed by the Italian groups, mainly because it 
can provide a more solid basis for requesting future fundings from INFN

Where we are, where we can go



Detector concepts
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See Paolo's talk
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♦ 1: Photon converter proof of principle (CEX with converter + tracker in the MEG COBRA magnet) 

♦ 2: Decision about positron timing technology 

♦ 3: phase-I approval by PSI and funding agencies 

♦ 4: Decision about positron tracker technology for phase-II 

♦ 5: phase-II approval by PSI and funding agencies

Photon Detector

Positron Timing

Positron 
Tracker

Gas

Silicon

Magnet

R&D & Design Construction

MEG II

Mu3e

MEG3/1 MEG3/2

Upgrade

ConstructionR&D & Design Upgrade

Refurbishm.

  R&D & Design Construction

ConstructionTech. Design

1

2

3

4

5

Field design

2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

PoC Phase I Phase II



• A LoI is intended as a short document (~10 pages) presenting the 
basic ideas behind a possible future experiment:


- not a conceptual design report, not even a real proposal


• Nonetheless, it should:


- present one or two detector concepts based on technologies that are 
likely to be ready within the projected schedule


- give a solid demonstration that, with some justified assumptions on the 
detector performances, the physics reach of the experiment is of high 
interest


- show that there is a strong community already involved

Road toward a LoI
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Leveraging the experience of the 
MEG and Mu3e collaborations
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Some potential difficulties need to be better 
addressed with respect to the ESPP document 
(size of the experimental apparatus, materials 
in front of the photon detector, affordability of 

magnets, etc.)
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The sensitivity estimate in the ESPP 
document was mixing partially 

incoherent inputs —> to be reviewed 
and better justified



• If we intend to present a LoI at the next BVR, we should identify 
a minimal set of issues to be solved in the next couple of 
months:


- better justified estimate of the sensitivity


- better insight on magnet design (incl. beam transport if the gradient field 
is preserved)


- … 

Road toward a LoI



• Tracking of e+e- pairs in the photon detector


- gaseous TPCs


• Positron Timing


- scintillator-based detector


- other options, e.g. silicon detectors with extreme time resolution (LGAD), 
also in a mixed solutions


• Positron tracking in the phase-I experiment


• Magnets


• Trigger and DAQ

Interests of the Italian groups



• A minimal request was presented to INFN to initiate some basic 
R&D —> granted — in 2026 we will have money for:


- one 3-GEM detector with readout electronics (single-hit resolution 
measurement for the e+e- tracker)


- a small amount of scintillators and SiPMs (tests for a pTC with increased 
granularity)


• Research Ministry Grant (2M€) under review

Funding requests in Italy



Radial TPC as e+e- tracker
• Why a TPC?


- low material budget


- high granularity to reconstruct tracks at very low momentum (small 
bending radius) in very asymmetric pairs


• Why radial? 

• Small drift distance for small diffusio and small space charge

E

~ 12 cm

B = 1 T



• Beam test in 2024 with non-optimal 
detector (very large strip pitch, 2.4 mm) 
shows a single-hit resolution of 800 µm 
(goal: 500 µm)


- even in this case, the deterioration of the 
performance in the simulation is not dramatic 
(150 keV —> 180 keV)


• Tests in 2026 with the new 3-GEM 
detector in a TPC configuration:


- single-hit resolution measurements foreseen 
in 2026 (comics + beam test at PSI or LNF)


- if we can find two additional detectors (in a 
standard, thin-gap configuration), we could 
build a telescope for track resolution 
estimates —> study of systematics 
generated by the strip readout

Radial TPC R&D



• Can the MEG II CDCH (or CDCH2) be an option for positron 
tracking in phase 1?


- PRO: we can leverage the experience developed in MEG II


- CONTRA: can we operate at ~ 1-2 x 108 µ/s (efficiency, stability, aging)? 


• A couple of days of run at ~108 µ/s in the very last days of the 
2026 MEG II run would be extremely useful


• R&D ongoing on innovative gas mixtures


- aging with the MEG II mixture


- stability and aging with alternative, hydrocarbon-free gas mixtures

Positron tracking



• Reuse of COBRA in phase 1 in a solenoid-toroid configuration is 
under study (see Paolo’s talk)


- COBRA needs a beam transport magnet and the MEG BTS is not an 
option (liquid helium not available, obsolescence)


- the toroid needs to be designed from scratch


• We are initiating contacts with ASG Superconductors (Matteo) 
and PSI magnets development group (Angela)

Magnets



• Reuse of MEG II TDAQ components will be valuable for the R&Ds


• The possibility of expanding it to cover the needs of the phase 1 
experiment looks unlikely (costs, obsolescence, etc.).


• Brainstorming started to identify possible alternative strategies and 
platforms

Trigger and DAQ

by Marco F. & Luca G.



• R&D activities are starting in Italy with some small funding from 
INFN


• Demonstrating the interest of a wide international community and 
getting a positive feedback from the PSI Scientific Committee is 
crucial to ensure future fundings


The Italian groups warmly endorse the submission of a LoI to the 
upcoming BVR

Discussion



GLIMPS (Generalized Lepton flavor violation search with high Intensity Muon beam at 
Paul Scherrer Institut / with Pair Spectrometer + Glimpse (prove) the new physics with this 
experiment)


LAMP: Lepton flavor violation experiment with (positron) Angular Measurement at PSI 
(Note: We will illuminate new physics with this experiment's lamp. (positron) is an optional 
word.) 


LAMÙ (Lepton flavor violation searches with Advanced detectors for MUon decays)


MEG III


MEG++


MELISTO (Mu to E Lepton flavor violation In a Solenoid-TOroid experiment)


MULE: Muon LFV Experiment (Note: The logo will include a mule.)


Results of the call for proposals
Group Acronym

https://docs.google.com/forms/d/e/1FAIpQLSe4cG_BS2sZk3NchrgnsqC5ON0DVjMFojrlVkpKCjMgHhNXkQ/viewform?usp=header

