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Why lepton flavour violation (LFV)?
• LFV decays are forbidden in the SM
• Access tomuch larger masses of New Physics particles

than in direct searches
• Neutrino oscillations lead to LFV for neutral leptons
• No LFV process for charged leptons observed yet
• Clear null-tests of the SM

arXiv:2207.04005

Example of beyond-SM
process with leptoquark

Phys. Lett. B754 (2016) 167

JHEP 02 (2015) 121
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LFV in theoretical framework

Lepton Flavour Violation in Tau Lepton decays - Jorge Portolés, CPAN 2010

There are several proposition for a LFV
models, some within the experimental range
of near future detectors.

Phys.Lett.B666:16-22,2008
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Effective Hamiltonian
It is also possible to define amodel independent description, by adding additional
Wilson coefficients and related operators.

JHEP 11 (2018) 081
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Search for the lepton-flavour violating decays
Signal:

Normalisation:

Signal branching fraction:

arXiv:2207.04005
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Search for the lepton-flavour violating decays
Analysis Strategy

• blind analysis
(signal window [4900, 5600]MeV )

• full LHCb luminosity (9 fb-1)
• two charge categories:

• muon hardware trigger
• selection with BDT classifier

arXiv:2207.04005
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Results

Limits with background
only hypothesis at 90%CL.

arXiv:2207.04005
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𝛬𝑐 → 𝑝𝑒𝜇 decay
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• Main goal of the analysis is tomeasure or set the limit on the
Λ𝑐 → peμ decay rate relative to theΛ𝑐 → pϕ(μμ) channel

• Data sample: Run2 - 2016, 2017, 2018
• Samples split between two bremsstrahlung categories
• Samples split between two charge combinations:

• Λ+
c → p+e+μ− (SS)

• Λ+
c →p+e−μ+ (OS)

• Blind analysis -Λc mass signal region removed from the data
• Signal branching fraction:

BF < 9.9 × 10−6 CL = 90% 
BF < 1.9 × 10−5 CL = 90%

BaBar
Phys. Rev. D 84, 072006



Experimental challenges - bremsstrahlung

• Electrons in LHCb can lose some energy
via bremsstrahlung radiation before reaching
calorimeter.
• Very difficult in charm decays where
electrons are slow andmass resolution is very
limited.
• Same process is negligible for muons at
this energy scale.

μ

e This process changes amass distribution
for decays with electrons in a final state.
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Experimental challenges –misidentification
Misidentified background from hadronic decays is especially problematic,
because it is usually located near the expected signal peak, which combined with
a low statistic character of themeasurement can reduce the sensitivity.

JHEP 06 (2021) 044
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Looking into the future
Presented today results were calculated
based on 9 fb-1 sample. Ultimately, the LHCb
project is going to collect 300 fb-1, which will
significantly increase sensitivity to the NP in
LFV and FCNC sectors.

LHCB-PUB-2018-009
LHCB-TDR-023

JakubMalczewski - Epiphany Conference 2023 11 / 11



Summary
• LFV processes are good probes for a New
Physics particles
• Experiments are starting to get closer to the
branching fractions predicted by theories
• One have to take into account experimental
limitations like for example: bremsstrahlung and
misidentification
• Higher statistics from HL-LHC will significantly
improve current upper limits
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Backup



Clear null-tests of the SM Mod. Phys. Lett. A 36 (2021) 2130002

SM does not include any LFV processes and
similar non-LFV decays are strongly suppressed
at the tree-level.


