
Searching for Axion-Like   
Particles with 
the Mu3e Experiment
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Searching for an Axion-Like
Particle with a finite lifetime [3].

μ+→ e+a, a→e+e-
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1. Simulation
2. Expected fake-rate

1. Signal topology

2. Simulation study

Simulated normal muon beam 
incident on simulation of 
integration run set up. 

Two-layer tracking algorithms 
were used to test and compare 
tracks constructed from 
random hit combinations 
versus monte-carlo truth 
tracks.

Fake-rate defined as fake 
tracks resulting from these 
random combinations, over the 
total number of reconstructed 
tracks. 

3. Final result

The search for 
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CAD Model

Analysis follows the same signal 
selection used in the μ+→e+e-e+ 
analysis as in [1], and assumes zero 
background.

Successfully reconstructing the vertex 
due to favourable kinematics; up until 
23.3 mm (radius of layer 1) reasonable 
efficiency is expected.

Reconstruction efficiency remains high 
for a range of lifetimes. Efficiencies 
interpolated to obtain branching ratio 
upper limits.Expected Mu3e sensitivity to appear in [4].

Two layer tracking was 
explored in the Mu3e 
integration run [2], in 
order to improve 
reconstruction.

Mu3e Experiment is under construction at the 
Paul Scherrer Institute (PSI) and will search for  
μ+→e+e-e+ (BR sensitivity of 10-16), observation of 
which would indicate new Physics!
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