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Introduction
cLFV physics with muons

• μ→eγ 

• μ→eee 

• μ＋A→e+A
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• SUSY-GUT, SUSY-seesaw
• higgs mediated processes

• Doubly Charged Higgs Boson (LRS etc.)
• Randall-Sundrum Models 
• SUSY with R-parity Violation
• Leptquarks
• Heavy Z’
• Multi-Higgs Models
• Little Higgs Models
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MEG
μ→eγ search at PSI

• PSI DC muon beam 
• LXe photon detector 
• COBRA spectrometer 
•Wave forms of all channels are recorded with PSI in-house WFD
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MEG
History

• Proposal submitted in 1998 and 
approved in 1999 

• Detector design finalization and 
construction for almost 10 years 

• Engineering run in 2008 followed 
by Physics until 2013 

• Final result published in 2016 

• 4.2x10-13 at 90% C.L.

CERN Courier 27 July 2004
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MEG analysis and result

• Blind analysis in teγ & Eγ 
plane 

• Evaluation of detector 
responses using data only! 

• Likelihood analysis to 
obtain the limit 

• 4.2x10-13 at 90% C.L.

Rsig : Signal likelihood6



MEG II
x10 better sensitivity than MEG
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MEG II
Liquid xenon photon detector 

(εγ~65%, σE/E~2%)

Pixelated timing counter 
(σt ≃ 35 ps)

Cylindrical drift chamber 
(~1.6×10-3X0, σp~90 keV)

Thin-wall SC solenoid 
(gradient B-filed: 1.3→0.5 T)

Radiative decay counter 
(identify high-energy BG γ events)

Muon stopping target 
(180 µm-thick scintillating film)

μ+

γ

e+

Design: EPJ-C 78 (2018) 380
Performance: EPJ-C 84 (2024) 190 

Continuous µ+ beam 
(5×107 s-1)

×10  
improvement 
from MEG
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Toward realizing MEG II

• Aiming at twice better resolutions in all detector 
components 

• Improving the detection efficiencies 

• New detector to identify the radiative muon decay 

• Alignment of the muon stopping target

Lessons from MEG
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DAQ upgrade
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MEG II performance
More details in EPJ-C 84 (2024) 190 

σe=91keV    
(core Gaussian)

Ee+ Eγ

t
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MEG II Physics Data Acquisition

1st result
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MEG II sensitivity
2021 data set only

( Expected )

60% of MEG sensitivity (2009-2013) is already achieved with 
10% data statistics (accumulated in 7 weeks) !

~ 4 times better 
than MEG
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MEG II result
2021 data set, details               

in Eur. Phys. J. C (2024) 84: 216 

• No excess U.L. by a frequentist approach: B(μ→eγ) < 7.5×10-13 

2021 + MEG combined: B(μ→eγ) < 3.1×10-1314



MEG II performance
Optimization of the muon beam rate

•Higher Beam Rate 
• Good for 

• Statistics 

• Not good for 

• BG by accidental overlaps 

• Detector performance 

• Optimal at 4x107 μ+/sec

-5%
-10%

-15%

Design value
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Prospects

• 2024 run in preparation 

• 3 more years (including 2024) to 
reach the goal of 6x10-14 

• 3σ discovery if the BR is above 
~2x10-13 

• [Remarks] 

• PSI long shutdown in 2027-2028 

• Mu3e Phase I
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Summary
• MEG II started physics data acquisition in 2021 and continued stable 
operation for more than two years 

• The 1st physics result is released, 

• 7.5x10-13 at 90% C.L. with MEG II 2021 data only 

• 3.1x10-13 at 90% C.L. with MEG + MEG II 2021 

• 3 more years data acquisition is scheduled to reach the goal of 
6x10-14 (if no candidate events) 

• 3σ discovery potential if Br(μ→eγ) > 2x10-13
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PiE5 beam line
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MEG II result
2021 data set only
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MEG 30-years history

By Y. Uchiyama
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