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Introduction

* |n a flavour physics experiment one of the major requirements is the ability to
distinguish between electrons, muons, pions, kaons and protons traversing the
detector through Particle IDentification (PID). PID also plays a crucial role in tagging
the flavour of neutral mesons at production.

e At LHCb [1], 3 groups of sub-detectors provide the PID:
* Ring Imaging Cherenkov (RICH): Consists of 2 detectors (RICH1 and RICH2) and
orovides PID for K*,t* and protons.
 Calorimeters (CALO): Consists of Scintillation Pad Detector (SPD), Pre-Shower
detector (PS), Electromagnetic CALO (ECAL) and Hadronic CALO (HCAL) and
provides PID for e, ¥y and neutral hadrons.
e Muon chamber: Consists of 5 tracking stations (M1-M5) and provides PID for u*

with high purity.

The PID information from these sub-detectors are combined into global PID variables which are available for use in physics analysis.

Data selection and processing Calibration samples

* The LHCb trigger has a heterogeneous configuration with Calibration data are obtained through a real-time selection based on the
different output data formats for different groups of trigger online reconstruction with no requirements on PID variables. The samples:
selections [2].

[ 1HCh detector ]  Are completely reconstructed final states composed of charged particles
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rigger [ Hardware trigger ] * Are low-multiplicity modes with large branching fractions.
¥ * Use tag and probe method (e.g. J/¥ - u*u~™)

[ Software preselection ]

o | R - Calibration modes and selections are chosen which maximise the kinematic
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e C(Calibration samples combine information from online and offline

reconstruction to allow full offline reprocessing if required. Background-subtracted

distributions of calibration samples

o1 for kaons as a function of track
pseudorapidity n and momentum
p for 2017 data [2].

* A dedicated data format TurboCalib was developed to achieve this
[3]. .

* Measurement of selection efficiencies in samples enabled through
subtraction of residual background with the Plot technique [4].
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 Samples are made available to analysts via CERN EOS and the Kaon p [GeV/c|
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track momentum.
Results are shown for two
different requirements on the

,global PID variable delta log-
likelihood, ALL(K — ) [1].




