The MuPix Telescope

A Thin, High Rate Particle Tracking Telescope
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Abstract NG

The Mu3e experiment is going to search for the Lepton Flavor Violating decay p*>e*e-e*, aiming for a sensitivity of 1 in 10 decays, an improvement of four orders of magnitude to the previous limit "). The high decay
rate and the low momentum of the particles put strong constraints on the detector technology: High vertex and momentum resolution rquire a thin pixel tracker. In combination with the required time resolution, a
novel pixel technology is needed. High-Voltage monolithic active pixel sensors (HV-MAPS) are chosen.

To characterize HV-MAPS in testbeam campaigns, test the readout concept and integrate the main detector components into a tracking system, a beam telescope was developed. It consists of four layers of HV-MAPS
for precise position resolution and two tile scintillators as reference timing sensors The DAQ system is based on a Sratix IV development board, controlled by a standalone GUI.

' [SINDRUM Collaboration] "Search for the decay muto3e" Nucl. Phys., B299 1,1988
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All features fulfill the design
goals for Mu3e
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- Concept validated HV-MAPS
* Most requirements for Mu3e fulfilled e 2x2 cm? prototype on the way The measurements leading to the rotated DUT results have been performed at the

» On chip readout under control MU Pix Telescope Xiitogg?;rg:?ﬁg“g at DESY Hamburg (Germany), a member of the Helmholtz

| acknowledge support by the IMPRS for Precision Tests of Fundamental Symmetries.

MuPix Telescope « Evaluate next sensor prototypes

* Useful tool for integration * Integrate alternative DUTs We would like to thank the PSI for providing high rate test beams underexcellent conditions.
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