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LHCb Early Measurements with electrons
in the final state using first Run 3 data 

Albert López Huertas, Pol Vidrier Villalba
Universitat de Barcelona

on behalf of the LHCb Collaboration

Motivation
The LHCb Experiment has undergone a major upgrade during the LHC LS2. In the first stages of Run 
3 data taking an Early Measurements Task Force is being carried out:
Ø Understand the early detector performance.
Ø Provide first physics results in Run 3.
Decays with electrons in the final state play a major role in Lepton Flavour Universality (LFU) ratios 
measurement.
Ø We aim to provide first validation of electron reconstruction with upgraded detector.

Electrons in LHCb
Reconstructing electrons is challenging in LHCb.
Electrons emit bremsstrahlung photons when
traversing detector material à energy loss.
Brem recovery: extrapolate tracks to energy
deposits in ECAL from Velo and UT.
Run 3: No SPD+PS system, full software trigger
reconstruction, also higher detector occupancy.
Ø Need new electron reconstruction algorithms.
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Figure 10.5: Invariant mass plots for the reconstruction of J/y ! µ+µ� decays in B0
s ! J/y f

signal events.
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Figure 10.6: The ratio of uncorrected energy
of the charged cluster in ECAL to the momen-
tum of reconstructed tracks for electrons (open
histogram) and hadrons (shaded histogram).

Figure 10.7: Schematic illustration of
bremsstrahlung correction.

Further improvement in electron identification is obtained by using the track energy depo-
sition in the preshower detector and the deposition of the energy along the extrapolated particle
trajectory in the hadronic calorimeter HCAL.

For particle identification, the calorimeter information is combined with that from the RICH
and muon detectors.

To illustrate the performance of electron reconstruction, the J/y mass plot for the decay
J/y ! e+e� is shown as open points in figure 10.8. The signal is fitted with a function plus a
radiative tail, to account for the imperfect correction of bremsstrahlung. The background tracks are

– 183 –

Why 𝑩! → 𝑱/𝝍 𝒆𝒆 𝑲!
Ø Tree-level neutrinoless channel, highest

yield and purity with electrons in final
state.

Ø Constraining J/ψ mass reduces brem
effect and background in the fit.

Ø Control channel in 𝑏 → 𝑠𝑒𝑒 analyses.

Results
𝐵! → 𝐽/𝜓 𝑒𝑒 𝐾! observed both in 2022 and 2023, found also
𝐵! → 𝜓(2𝑆) 𝑒𝑒 𝐾!!
Perform kinematic fit with J/ψ or ψ(2S) mass constraint.
Good performance of new reconstruction algorithms with higher
detector occupancy.

Conclusions & Prospects
Ø First decays to electrons have been observed with Run 3 data.
Ø New electron reconstruction, brem recovery are working. We’ve

provided results to understand it and calibrate.
Ø These are first steps for LFU and other 𝑏 → 𝑠/𝑑 𝑒𝑒 analyses.

K+

e+

e–

Trigger & Selection
Trigger on track signatures (HLT1).
Ø New: Electron HLT1 lines for Run 3.
Exclusive TURBO line to select K+e+e-
candidates (HLT2) with PID requirements.
Offline selection: clones removal and BDT
to reject combinatorial background.

Bremsstrahlung categories
We define brem categories based on how many electrons have
brem photons attached. Dielectron pair can have 0γ, 1γ or 2γ.

0 γ 2 γ
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