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 Physics motivation

 Abstract
The MEG II experiment at Paul Scherrer Institut searches for  with the highest sensitivity of  [1]. The muon decay is predicted in new physics models 
while it is strongly suppressed in the Standard Model of particle physics. Further background photon suppression reduces the number of background events to 
achieve the highest sensitivity of the  search. Multiple photons are identified and unfolded with a high-granularity photon detector. A radiative decay counter is 
installed to identify radiative muon decay ( ) events. In total, background photon suppression of 40% can be achieved by these methods.

μ → eγ 𝒪(10−14)

μ → eγ
μ → eννγ

  search in MEG II experimentμ → eγ

  event identification2γ

 Reference
[1] A. M. Baldini et al., “The design of MEG II experiment”, Eur. Phys. J. C, 78, 380 (2018)
[2] HiggsTan, https://higgstan.com/
[3] R. Onda, “Suppression of -ray backgrounds for the highest sensitivity of  search in 

MEG II experiment”, PhD thesis, The University of Tokyo (2021)
γ μ+ → e+γ

Observed

Observed

Never observed!

• Standard Model of particle physics
• Validated experimentally at up to 

• Approximation of more general 
theory?

• New physics models and tests 
required

•  suppressed in SM+  osc. but 
predicted by new physics models
• Discovery would be clear evidence 

of new physics

𝒪(100 GeV)

μ → eγ ν

[2]

A search for  with  
muons at Paul Scherrer Institut
• Most intense DC muon beam in 

the world

μ → eγ 𝒪(1015)
Highest-intensity 

 beam (  /s)μ+ 108
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 Background suppression - Focusing on γ

52.8 MeV = mμ/2

 Conclusion & prospects
• MEG II experiment searches for 
• Further BG suppression leads to higher sensitivity
• Methods & algorithms to suppress 40% of BG  developed & being improved
• Improved algorithm to be applied to simulation & data in 2021, 2022
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 Multiple  unfoldingγ  RMD-  taggingγ
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668 PMTs

4092 MPPCs

Liquid xenon detector

γ
Electromagnetic

shower

Scintillation
photons

Multiple peaks searched for in light distribution
taking advantage of high granularity

14% of BG  can be identifiedγ
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BG  suppression is more effective than  due to their kinematicsγ e+

[3]
35 65:

 with >48 MeVγ

BG  source
fraction

γ

Most  have 1–5 MeV energy
when >48 MeV  emitted
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 4760 channels×

Detect low-energy  from RMD by RDCe+
Multiple  are incident to 

liquid xenon detector
due to high  beam rate
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Time coincidence peak
of RMD  & e+ γ

27% of BG  after unfolding can be taggedγ

Scintillator
+ MPPC

RMD photon 
fraction 65%

Emission to 
downstream 48%

Acceptance 88%

Total 27%

16% of main BG  unfolded
(Pileup  energy > 1 MeV)
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Unfolding to extract 1γ

(LXe detector)

JSPS Core-to-Core Program

Acquired waveform
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 Annihilation In Flighte+
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