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This is the main search at the experiment Mu3e.

Assuming zero background we can explore energy scales 

Λ ∼ v N1/4
μ ∼ 1 PeV × (

Nμ
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What else can we look for at Mu3e?
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There are some challenges:

1. Requires dedicated search.

2. Analysis can not be performed offline.

3.  puts signal on Michel edge used for calibration.ma ≈ 0

 It is worth exploring alternatives.⟹

[Mu3e TDR, 2009.11690 ]

https://arxiv.org/abs/2009.11690
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• Less .S/ B

• Does not require a dedicated search.

• Search can be performed offline.

• No issue with calibration.

 Less statistics, but also less systematics.⟹
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Resonance Search in Mu3e

For a  hypothesis, we pick the  
combination that is closest to .

mX mee
mX
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We achieve a gain in sensitivity relative to normal bump-hunt.
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•  is a strong alternative search for CLFV axions at Mu3e.μ → 3e + a

• Angular information improves searches for flavor conserving light particles. 

• We explored a variety of different models (more shown in the paper) and 
identified those which may (or may not) be seen at Mu3e.

CLFV

CLFC



Backup
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1. We can make many of them. ( ) 

2. Long lifetime greatly enhances effects of BSM on decays. 

3. Can explore interesting lepton flavor violating interactions.

1016 − 1018
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[Mu3e TDR, 2009.11690 ]

e+ e+

e−

•  muons on target per second. 

• Optimized for search for coincident  with  and . 

•  for long tracks (using pixel layers with ).

108

e+e+e− Σi ⃗p i = 0 me+e+e− = mμ

σp ∼ (0.1 − 0.5) MeV x/X0 = 0.1 %

https://arxiv.org/abs/2009.11690









