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A novel standalone track reconstruction algorithm
for the LHCb upgrade
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During the LHCRun III, starting in 2020, the instantaneous luminosity of LHCbwill be increased up to 2×1033

cm−2 s−1, five times larger than in Run II. The LHCb detector will then have to be upgraded in 2019. In fact,
a full software event reconstruction will be performed at the full bunch crossing rate by the trigger, in order
to profit of the higher instantaneous luminosity provided by the accelerator. In addition, all the tracking
devices will be replaced and, in particular, a scintillating fiber tracker (SciFi) will be installed after the magnet,
allowing to cope with the higher occupancy. The new running conditions, and the tighter timing constraints
in the software trigger, represent a big challenge for the track reconstruction.
This talk presents the design and performance of a novel algorithm that has been developed to reconstruct
track segments using solely hits from the SciFi. This algorithm is crucial for the reconstruction of tracks
originating from long-lived particles such asKS andΛ. The implementation strategy is based on a progressive
cleaning of the tracking environment and on an active use of the information from the stereo hits in order
to select tracks. It also profit from the definition of an improved track parameterization. When compared to
its previous implementation, the new algorithm has significantly higher performances in terms of efficiency,
number of fake tracks and timing, allowing to enhance the physics potential and capabilities of the LHCb
upgrade.
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