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Search for the forbidden decay m→eg: 
from MEG II to the High Intensity Muon Beam

Abstract: The experiment MEG II located at PSI was designed to improve by an order of magnitude the sensitivity 4.2x10-13 reached by MEG 
 

on the search for μ+→e+γ decay.
The DC muon beam delivers up to 5x107 m+/s on a thin target where they stop and decay. The detector consists of a large LXe calorimeter for measuring the g energy, timing and interaction point, 
complemented of a positron spectrometer built around the COBRA magnet, with the target at the centre, that delivers a solenoidal gradient field. The spectrometer consists of a drift chamber for 
measuring the positron momentum, direction and decay vertex complemented of  pixelated Timing Counter based on plastic scintillators. Data taking started in 2021 and will continue till 2026. 
Analysis of the 2021-2022 data resulted in Br(m→eg) < 1.5 10 -13. Analysis the data collected in the following years is ongoing and the expected sensitivity with the full sample is 6 10 -14.
For the coming years, PSI plans to build a High Intensity Muon Beam facility delivering up to  1010 m+/s. The design of an experiment able to cope with this rate is ongoing.  

In MEG II experiment we search for the charged lepton flavor violation, μ+ ->e+γ decay, 
which would be evidence of BSM physics [1].

Signal: two-body decay Dominant BG: accidental

• <52.83 MeV
• Any angle
• Time Random

• 52.83 MeV
• Opening Angle 180°
• Time Coincident

105.6 MeV

Precise measurement of 
emission angle, energy, and 
relative timing of positron and 
γ are essential.

Motivation

Liquid Xenon 
Gamma-ray 
Detector

Muon beam
Positron

Gamma-ray

Pixelated Positron Timing Counter

MEG II Detector

  

 Opening the box

  

 Future m→e g experiment

 

  

 Converter with active crystals

Converter measures energy loss
of the pair in the crystal and the 
momenta of the pair in the TPC.
The crystal measures also the g 
timing.

additional cement

20℃, 2.0 GSPS

 The detectors: LXe, CDCH, pTC 

Expected total muons delivered in target including 2026: ~1.5 1015

Dominant BG: accidental
Eg g energy 
Ee+ positron energy
te+g relative timing
qe+gfe+g relative angles

In the signal region 
no excess of event 
above background is
visible.
The result of the maximum 
likelihood fit

is Br(m→eg) < 1.5 10 -13

Letter Of Intent presented at PSI for a future m→e g experiment.
Two options of magnetic field structure: only solenoidal or toroidal-
solenoidal. The g detector is a pair converter of active high-Z material 
followed by TPC. Two stage experiment: first at 2x108 m/s with Drift 
Chamber as positron tracker, second above 109 m/s with silicon tracker.

 Sensitivity
The sensitivity depends on the 
number of converter layers that are 
limited by geometry cost and 
magnetic field intensity.
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