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The Mu3e Experiment (@ PSI

Search for Lepton Flavour Violation:

Motivation & Challenges

#
Decay : pt— e*ete- o ——
» Negligible in Standard Model (Br < 10-5%) s
* Can be enhanced in New Physics : (SUSY, leptoquarks, etc.), Mg decay in the SM
any observed decay will point to NP
+ Current status: Br < 10-12 (SINDRUM) at 90% CL <
*  Mu3e Phase I: Aiming for O(10-15) sensitivity at existing v e
nES beamline: 108 p/s SN
*  Mu3e Phase II: Aiming for O(1071%) sensitivity at a new el A X ="
high-intensity muon beamline (HiMB): >10° p/s X
Muon decay BSM (SUSY)
Signal: Background:
: g;eaeyt;??é; W etetes * Internal conversion background (IC BG): pt —efete ~viv™
« P,<353MeV/c (suppressed by good momentum resolution)
*  Common vertex
* Coincide in time * Accidental background (Acc. BG): Michel p*—e*vtv™
* XP=0,XE=m,

Signal decay

with e e~ , etc (suppressed by good time and vertex resolution)

Inner/outer pixel layers:
* High granularity

Mu3e Detector Design

Target:
* Hollow double cone
Mylar stopping target
* vertex separation Fibre/tile timing detector:

* Precise timing
* Suppress Acc. BG
* Charge ID




Simulation and Track/Vertex Reconstruction of the Mu3e Detector

Reconstruction Acceptance and Efficiency Timing and Charge I
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Track/Vertex Efficiency After Track Reconstruction and Vertex Fit Step for Phase =, | Alllong &-hit tracks . = ¢ - "
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Test-beam Data Acquisition System and Characterisation of HV-MAPS

Setup of MuPix Telescope
Test-beam @ PSI | 128 columns I
The beam with momentum 270 MeV : MuPix8 sensor?
(pion, electrons, and muons), and " "
electrical current is 1860.10pA at tM1 * 3-layers of MuPix8 sensors with DUT layer * First .large prototype in
beam area in PSI « Layer 1 is DUT layer pixel matrix MuPlx group
peam | © 2-classical trigger scintillators | "R | MR | marix H : Ig’;xxeglz ha\;e a size of
— * All PCBs were connected to a HV power B ] Pixel pm di
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* Fast charge collection
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l | : * Integrated readout electronics
digital periphery * Thickness: 100 pum
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