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Reconstruction of large radius tracks with the
ATLAS detector

Signal test models Motivation
A variety of compelling BSM physics models incorporate long-lived particles, which tend to
decay at positions that are displaced from the proton-proton interaction point (IP). The
> standard track reconstruction algorithm used in ATLAS analyses is optimized primarily for
prompt particles, with tracks which point back to the IP. To this end, tight requirements are
placed on the reconstructed tracking parameters, such as the transverse and longitudinal
Displaced Ieptons impact parameters, to reduce the number of fake tracks and the CPU usage while keeping a
RPV - q(700 GeV), x (500 GeV;7c = 30 mm) high track reconstruction efficiency for “primary” particles. In order to reconstruct most non-
prompt particles — whose tracks often have larger impact parameters — the tracking
algorithm has been re-optimized to run with looser tracking requirements over the hits
remaining after the standard track reconstruction has finished. This “retracking” has
significantly increased the ability to reconstruct tracks (and thus vertices) from displaced
decays, and allowed for long-lived particle searches in ATLAS.
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