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Mu3e Online Event Selection on GPU
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1 Introduction

The Mu3e experiment aims to search for the Charged Lepton Flavor Violation (cLFV) through the Standard Model (SM) forbidden decay
ut—e*ee*, targeting a branching ratio sensitivity of 10-' using the PSI TTE5 beamline in Phase |. To cope with the exceptionally high muon
rate of 108/s (equivalent to ~80 Gbps raw data rate), a triggerless, GPU-based online event selection algorithm is implemented to reconstruct
the full kinematics of three tracks and their common vertex, enabling Mu3e signal identification and background suppression while reducing
the data rate by two order of magnitude.
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Preliminary analysis indicates that over 50% of reconstructed pixel tracks with at least one cluster
In the SciFi are correctly matched to true SciFi hits, for both 4-hit and 6-hit track reconstructions.
The remaining tracks primarily fail to match due to possible misaligned ribbons or failed track
reconstruction, which are still being further investigated
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reconstruction accuracy of 97% while the data rate is reduced by a factor of
1002,

Meanwhile, SciFi selection has been incorporated into the online event
selection and verified to run on the computing farm during Mu3e June
beamtime; further validation is currently in progress.
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A preliminary helix from triplets passing the cuts is extrapolated to
the 4! layer to predict the hit position, matched to the closet hit to
form a second triplet. After a refined fit, tracks are kept with xélobal
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Vertex Selection: transverse point for an event vertex
The event vertex is defined as the spatial-uncertainty-weighted 3 3

mean point y, of the intersection points from all combinations of 2, - Ziz Ziz 2 Z(pm” 1)’
positive tracks and 1 negative track, with the lowest x? =0 0; =00, i=0




	幻灯片编号 1
	幻灯片编号 2
	幻灯片编号 3
	幻灯片编号 4
	幻灯片编号 5
	幻灯片编号 6
	幻灯片编号 7
	幻灯片编号 8
	幻灯片编号 9

