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  search in MEG II experimentμ → eγ

 Abstract
The MEG II experiment at Paul Scherrer Institut searches for  with a target sensitivity of  [1]. Due to the high rate of  muon decays per 
second, photon pileup is observed in the liquid xenon detector. The pileup analysis has been developed to mitigate the effect on the energy reconstruction. Peak 
search in the light distribution is utilised to identify on-time two-photon events coming from positron annihilation. A template fit of waveform sums is also developed 
to extract the signal of individual photons in case of accidental pileup. A background photon reduction of 35% is achieved in the 2021 dataset.
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μ+ → e+γ
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The MEG II experiment searches for μ → eγ
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 Conclusion & prospects
• Pileup analysis is required to reconstruct one-photon energy in LXe detector.
• A background photon reduction of 35% is achieved by the  identification 

and the pileup unfolding in the 2021 dataset.
• Further improvement is in progress and applied to the 2021+2022 analysis.
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SU(5) case

Discovery of  would be 
a clear evidence of new physics

μ → eγ

• Most intense DC muon beam in the world at PSI
• Physics data-taking started in 2021

PMTs

900 L liquid xenon
• Fast response
• High light yield

High-granularity readout
• 4092 MPPCs + 668 PMTs
• Waveform readout
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 Pileup events in LXe detector
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Multiple peaks searched for
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taking advantage of high granularity
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20% judged as  / 8% inefficiency
in 48–58 MeV in 2021 analysis
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Signal inefficiency comes from
• Multiple showers from a single 
• Noise, statistical fluctuations
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Accidental pileup photons subtracted by template fit of waveform sums

PMT differential waveform
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Improvement in progress
Inputs to template fit

Template waveform fit

Reconstructed energy of 2021 data
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A background photon reduction
of 35% is achieved
by the  identification and
the pileup unfolding
for the range of 48–58 MeV
in the 2021 dataset
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~10% unfolded / ~5% non-converged
in 48–58 MeV in 2021 analysis

Lower-energy pileup 
to be found by further improvement

γ

-identified events are rejected
because they are likely BG
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