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The Mu3e experiment

K. Arndt et al., 2009, 
https://arxiv.org/abs/2009.11690



The background

• Observation: lepton family numbers (Le, Lµ, Lτ)
• Three lepton families

• Almost always conserved

• Are there any other Li violating processes?
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The Mu3e experiment

• Cooling of the sensors → Helium atmosphere

• Insulation and support structure → Kapton

K. Arndt et al., 2009, 
https://arxiv.org/abs/2009.11690



Kapton

• Synthetic polymer

• Interesting properties for a detector
• Rip resistance: 231 MPa at room temperature
• Temperature resistance: -269°C to 400°C
• Elasticity up to 70% at room temperature

• High radiation resistance
• Form conservation
• Low moisture absorption
• Dielectric constant lower than 3 → flexible printed circuits

R. Bryant et al., 54, 2014
https://onlinelibrary.wiley.com/doi/full/10.1002/14356007.a21_253.pub2?saml_
referrer



Kapton experience



Kapton in the Mu3e experiment: a good
choice?
• Phase I part: 

• 1016 e+/m2 

• Often MeV positrons → ionizing radiation

• Kapton in oxygenless atmosphere: a problem?

e+

W. Busjan et al., Shortlived absorption centers in plastic scintillators and their influence on the 
fluorescence light, 1998
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No oxygen around the Kapton layers in Mu3e!
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Design of a small experiment

• Solution: lets measure it!
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Heat control
• Accelerate radical diffusion by

a factor 1000
• Use Van’t Hoff: reaction speed

doubled with 10°C more

→ 20°C + 100°C = 120°C



Final design



Final design



Heat control: the input sensors



The first result and discussion

• Heat control worked as expected



The first result and discussion

• Heat control worked as expected

• Kapton did not showed any damage after > 1 day

• Further plans: extend the measurement for at least ten days



My thanks go to…

… you listeners

… the Mu3e collaboration

… especially my semester thesis advisor Frank Meier



Backup
Caution: cables and wires ;)







Chemical reaction (Kapton)



Mu3e Targets



Sensor: MLX 90614
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