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80 year of cLFV

MEG
MEG II

µ2e Run 1
µ3e I

goal

Liverpool results!

Strong complementaries 
among channels: 
The only way to reveal 
the mechanism 
responsible for cLFV
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L.Calibbi and G.Signorelli, Riv.Nuovo Cim. 41 (2018) 2, 71-174

µ3e II
µ2e Run 2
COMET Phase II

COMET Phase I

Proc. Phys. Soc. 73 (1959) 951
Phys.Lett. 13 (1964) 258-259

https://inspirehep.net/literature/1621276
https://doi.org/10.1088/0370-1328/73/6/417
https://doi.org/10.1016/0031-9163(64)90479-2
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Bulletin No 2, 2024
https://www.iop.org/sites/default/files/2025-01/history-of-physics-
group-online-bulletin-no-2.pdf

https://www.iop.org/sites/default/files/2025-01/history-of-physics-group-online-bulletin-no-2.pdf
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MEGII experiment

σE/E~2%

Geometrical acceptance 11%

DC μ beam
3–5x107 μ/s

σt~35ps

~1.6×10-3X0, σe ~90keV

EPJC 84(2024)2, 190

1.3–0.5TSignal

Eγ ,Ee ~ 52.8MeV
Θeγ = 180˚, Tγ =Te

✗Search for e+ and γ correlated 
 by time, direction, energy

Dominant Accidental BGRMD BG

μ+  e→ +γ
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MEGII result 2021+2022 runs

cosΘeγ < −0.9995 and |teγ| < 0.2 ns 49.0 < Eγ < 55.0 MeV and 52.5 < Ee < 53.2 MeV

MEG II 2021+2022 MEG I 2009-2013

2021   data:  Eur.Phys.J.C 84 (2024) 3, 216 
2021+2022: Eur.Phys.J.C 85 (2025) 10, 1177

MEG II goal                Br(μ+ e→ +γ) < 0.5 x 10-13 

x2 more statistics
much cleaner BG 

MEG I final                 Br(μ+ e→ +γ) < 4.2 x 10-13

MEG II 2021+2022     Br(μ+ e→ +γ) < 1.5 x 10-13

2021-2026

RMD

ACC

x4 sig
upper 
limit

Eur.Phys.J.C 85 (2025) 10, 1177

https://inspirehep.net/literature/2712678
https://inspirehep.net/literature/2914905
https://inspirehep.net/literature/2914905


Beam allocation 2026

Only half of data-taking 
season for MEG-2
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MEGII experiment

Published 
analysis

2023+2024
x2.5 statistics
in total

2025+2026 
~x1.8 additional 
factor in statistics

2024: few times 
2 compressors failures 
at PSI cryoplant

2021+2022
published

2026 Last data-taking season for MEG-2
Can’t operate in 2027 , since PSI cryoplant will be not available
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X17 boson search runs
Cockcroft–Walton (CW) proton accelerator (<1 MeV) 
maintenance with HVEE engineering – should be 
finished in last days
Beamline in preparation
If max HV (1.08 MeV protons) will be working
~ 48 days of data taking: March/May 2026
   More data first half of 2027
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MEG2 CDCH

58 layers
ε = 3.6 – 8.5°

56 layers
(8 layers in inner 
chamber)
ε = 2.6 – 4.2°

20 layers
ε = 3.7 – 4.3°

9 layers
ε = 5.9 – 8.4°

MEG II

COMET
Belle II

KLOE

193 cm

59 cm

Dimensions: Long-narrow 
shape with large stereo angles
Small cell size (6.6–9 mm)
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Tracking in DCH of MEGII

MEG DCH Operation under high hit rate
Hit rate up to 1.2 MHz per cell at 5×107 s-1 beam 
rate:   25% cell occupancy in 250ns.

Higher occupancy than in Alice TPC or Belle2 CDC
MEGII CDCH 9 layers vs   159 rows     56 layers

MEG2 Track Finding is harder

Initial trackfinding pattern recognition (PR)
based on conventional Kalman filter 

       with track following method
Limitations: local PR, performance struggle with        
                   high pile-up
ML: Transformer + GNN as additional prefilter 
       were implemented  by collaboration

Needs stereo view + 4D reconstruction
  (stereo DCH + t0 for each track)
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Inference

Input graph for the network

Blue: 1st Turn
Yellow: 2nd Turn
Red: 3rd Turn

Transformer is global pattern recognition:
     more like conventional histogramming PR,            
     search tracks in hyperspace

Graph Neural Network

Track finding efficiency

Two limiting factors to operate MEG at higher rate:
DCH: operation + patter recognition
LXe calorimeter: degradation of MPPC sensors under 
high rate
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e-Print: 2512.19482

https://inspirehep.net/literature/3094725


Future μ → eγ experiment



Core : M
EG + M

u3e g roups

Not a continuation of MEG II, 
but a new effort in strong synergy with Mu3e 
and open to external contributions

Presented at Open CHRISP PSI Users Meeting BVR57, 4 Feb.2026

https://indico.psi.ch/event/17196/timetable/


Pathway to higher sensitivity

Signal
Eγ ,Ee ~ 52.8MeV
Θeγ = 180˚, Tγ =Te

Search for e+ and γ correlated by time, direction, energy:
✗ Highest intensity continuous μ beam
✗ Detectors tolerant of highest intensities
✗ Best resolutions are required to narrow signal region

RMD BG Dominant Accidental BG
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Detector concept

Tracker: from Mu3e
Monolithic silicon pixels (HV-MAPS)
high-rate tolerance, 
low material budget,
high granularity 

Calorimeter Positron timing

HIMB μ beam 
5x107  10→ 10 μ/s

Energy resolution: 1 MeV  0.2 MeV→
On price of efficiency 60%  10%→  
Time resolution ~ 30ps

MEGII baseline: 
Scintillating tiles + SiPM
with reduced size
Time resolution ~ 30ps

Momentum resolution ~ 100 keV

New technology
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Schedule

Phase-0 (proof-of-concept): a beam test with small photon conversion detector prototype
Phase-1 : at 2x108 μ/s, reusing some MEG II hardware: COBRA magnet, drift chamber       
                                   1 or 2 photon conversion layers
Phase-2: at > 109 μ/s, Silicon positron tracker, multiple conversion layers

Sensitivity: 6x10-14 (MEG2)    (2 − 3)x10→ −15



Backup
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charged Lepton Flavour Violation search
• Low energy precision physics: Rare/forbidden decay searches, symmetry tests, precision measurements very 

               sensitive tool for unveiling new physics and probing very high energy scale
• Charged lepton favour violation: NOT yet observed
• An experimental evidence of cLFV at the current sensitivities will be a clear signature of New Physics

SM with massive neutrinos (Dirac)

B(μ  e→ γ / eee) ~ 10-54

BSM

ν 
os

ci
lla

ti
on

s

B(μ  e→ γ / eee) ~ 10-13 – 10-18

SUSY,sneutrino,
Higgs triplet,
Extra dimension
Extra Z’,
...

Most models “naturally” induce 
lepton flavour violation!

“Intensity Frontier” complementary to “Energy Frontier”
Probe energy scale otherwise
unreachable: E > 1000 TeV
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Paul Scherrer Institute (PSI) experiments

590 MeV cyclotron, proton beam
2.4 mA, 1.4 MW       World record (2011)

PiE5 Muon Beamline:
● World’s most intense continuous muon beam 2x108 μ+/sec
● Low momentum muons ~28 MeV/c
● PiE5 beamline shared between MEGII and Mu3e

MEGII

Mu3e

FEL

SLS
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LXe detector

LXe inside

pTC

WaveDREAM
waveform digitizer

RDC

CDCH

Target
MEG II proposal 2013
Detector R&D 2012-2015
Construction in 2015-2020
Commissioning and physics run 2021-
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X17 boson search
Search for the X17 particle in 7Li(p,e+e−)8Be processes with the MEG II detector

No significant signal observed
ATOMKI result was excluded at 94%

MEGII dedicated X17 runs 
using CW proton beam 

MEGII unblinded analysis at 13 November 2024 

arXiv: 2411.07994
 

ATOMKI 
X17 anomaly

https://inspirehep.net/literature/2847400
https://inspirehep.net/literature/2847400
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MEG2 Tracking Example of event in one
stereo view projection
with drift distance circles1. Hit detection from the waveform data

2. Track finding
3. Operation under high hit rate
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