A data-driven method for antiproton background measurement in Mu2e
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p~N — e”N would be clear proof for New Physics. With the new algorithm the rejection factor of pions and muons has been significantly
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wide spectrum of topologies.

Tracker The ‘TZClusterFinder’ searches for hits that fit along a linear line in time vs. z space.
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8 GeV proton beam interacts with Tungsten target and mostly produces pions. Pions decay into muons Early Stage H it Phi Cl usteri ng

which spiral through the S-shaped Transport Solenoid. The 11~ beam will stop in the stopping target (ST)

in the Detector Solenoid, where the conversion process to ¢ may occur. Hits from different particle tracks in the same time window could be well separated in ¢.
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Comparing the default v/s new reconstruction chain:
Number of events with at least one track increased by 40%;
Number of events with > 2 tracks increased by x2.8 times.

Events from pp annihilation in the ST. Red = electron, Green = Muon, Pink = Pion

Pion tracks Muon tracks
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pp annihilation at rest in the ST can produce events with more than one track
with p ~ 100 MeV/c.

The rate of such multi-track events ~ 500 times higher than the rate of events

: : : Mu2e standard reconstruction New reconstruction
with 1 Slgnal like electron. Transverse view of pp annihilation + high intensity pile-up data event. The red circle is the transverse
state events and estimate the antiproton background by comparison. Summary
Mu2e event reconstruction We are developing new algorithms to reconstruct events with more than one track.

Using the new reconstruction chain, the two-track reconstruction improved significantly.
We are studying the performance of this data-driven method using data samples with
pile-up now.

The expected p background is small ~ 10_2, so the expectation is that we will end up
with an upper bound on the p background.
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Mu2e event reconstruction is optimised to reconstruct 1-track events with
tracks coming from the ST.

Reconstruction sequence.
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