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shapes as well as hit multiplicity response from the realistic digitization to reject some of the in-time BIB from physics collision events.

Abstract

The muon collider stands as one of the most promising prospects for next-generation high-energy particle physics experiments. However, it presents significant challenges, particularly in managing the beam-induced background (BIB) resulting from various muon
decay sources. Currently, several mitigation strategies are under investigation, such as leveraging timing information from the innermost tracker detector to improve the tracking performance. On top of that, we are also exploring dedicated filtering based on the cluster
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Realistic digitization

Sources of beam-induced backgrounds (BIBs)

In-flight decays of the muon beams and their interactions with beam line material and the detectors pollutes
the otherwise clean collision environment. The ensemble of all these particles is usually known as “Beam
Induced Backgrounds”, or BIB.
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Cluster Shape Analysis for BIB rejection

Using correlation between incidence angle and number of pixel hits
per cluster, we can reject long clusters which are characteristic of
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