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Lepton Flavour Universality
• Lepton Flavour Universality is one of many « ad hoc » symmetries and 

« pillars » of the Standard Model
• Baryon number, lepton number, (charged) lepton flavour,…

• It postulates that the properties of the three charged leptons (e,m,t) 
are the exactly the same beside their mass.This does not need to be
the case in many New Physics models

• First hints of Lepton Flavour Universality violation appeared 10 years
ago with BABAR publication regarding semi-tauonic B decays. This field
became « the hottest game » in town with results coming both from
charged and neutral currents
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Panorama of SM anomalies
A. Crivellin , arxiv:hep-ph 2304.01694
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R(D(*)) measurements in LHCb
R(D)=BR(B→Dtn)/BR(B→Dmn)

t-→m-nt nm                           t
-→ p –p+p – (p 0 )nt

• Pros

• Direct measurement of R(D,D*)  

• High statistics

• Cons

• Double charm background 
control must be very good 
(mostly D+)

• Sensitive to D** m-nm

• Pros
• The possibility to measure the t

vertex is the key to reject the 
background and obtain a high purity
sample

• The 3p dynamics of the t decay is
very specific : possible to distinguish t 
decays from the main double charm
background from Ds decays

• Cons
• Access to R(D) requires an external BR

• Lower statistics
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R(D*) measurement with hadronic t decays
Vertex topology of the usual B decay

100 times larger than the signal
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Selection: detached vertex
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Background rejection >99,9% !

LHCb-PAPER-2022-052
arxiv:2305.01463

LHCb simulation
Prompt D*3pX
Double Charm
Signal
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BR(Ds→3pX)=32.8% ± 0.9% 
BES-III arxiv:2212.13072

LHCb simulation
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LHCb-PAPER-2022-052
arxiv:2305.01463
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LHCb-PAPER-2022-052
arxiv:2305.01463
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LHCb-PAPER-2022-052
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LHCb-PAPER-2022-052
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LHCb-PAPER-2022-052
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LHCb-PAPER-2022-052
arxiv:2305.01463
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Deviation from SM : 3.2 s



Semitauonic prospects in LHCb
• Many more semitauonic results expected soon using the muonic and 

hadronic t decay channel : 
• D* polarization measurement

• R(D*), R(D°), R(D+) using the full Run2 data

• R(D+)

• Work is also ongoing on R(Ds), R(J/y), full angular analysis
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Rev. Mod. Phys. 94, 015003 (2022)



Conclusions
• New simultaneous measurement of R(D) and R(D*)using muonic channel

• New updated measurement of R(D*+)

• Discrepancy level between new WA and SM prediction 3.2 s

• « Le canard est toujours vivant »

• Compatible with SM and with the present WA
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LHCb-PAPER-2022-052
arxiv:2305.01463

LHCB-PAPER-2022-039 
arXiv:2302.02886

https://arxiv.org/abs/2302.02886
https://arxiv.org/abs/2302.02886


Backup

FPCP Conference Lyon, May 30 2023 19



LHCb measurement of R(Lc) 
with hadronic t decays

FPCP Conference Lyon, May 30 2023 20

R(Λ𝑐
+)=0.242 ± 0.026 (stat) ± 0.040 (syst) ± 0.059 (ext)

(SM expectation=0.324 ± 0.004)
F. Bernlochner et al., Physical Review D 99 055008 (2019) 
with input from W. Detmold, C. Lehner, S. Meinel,
Physical Review D 92 034503 (2015) 
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LHCb only R(D)-R(D*)


