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1. Introduction and motivation

During LHC High-Luminosity phase, the LHCb RICH detector will face challenges due to increased particle multiplicity and pile-up of
hits in the photon detector. Introducing sub-100 ps time information is crucial to maintaining excellent particle-identification (PID)
performance. The LHCb RICH collaboration will introduce timing during the LS3 Enhancements [1], using a new front-end electronics e
readout chain based on the FastRICH ASIC [2], capable of timestamping photon detector hits with ~25ps time bins.

» Improved PID performance during Run 4.
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3. Introducing the software time gate in the RICH reconstruction
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Tracking information }

A ‘photon object’ (PO) is created for each combination of a track and

5. Results

The two proposed cuts show an average purity
increase of ~30%, with less than 1% of PVs lost.

Applying the two proposed cuts results in a

N 6.25 ns a pixel hit within spatial constraints. )
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A sub-100 ps resolution (FWHM) has been achieved for ~99% of the PVs.
{ PID log-likelihood with lowered combinatorial background % PID+ Ongoing studies aim to further improve the PV time resolution with the goal of enhancing
the PID performance of the RICH detector during Run 4.
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