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Semileptonic B decays and LFU 
● SL decays described by three level 

diagrams: theoretical clean 

● All leptons couplings to gauge bosons 
are identical in the SM

● Tau leptons test coupling to third generation: 
Sensitive to New Physics

F. Bernlochner et al. Rev.Mod.Phys. 94 (2022)
Suzanne Klaver, MR, Symmetry 16 (2024)

https://inspirehep.net/literature/1842210
https://inspirehep.net/literature/2830230
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Semileptonic B decays and LFU 

Accurate SM predictions

ℓ = e or μ

HFLAV ICHEP26

https://hflav-eos.web.cern.ch/hflav-eos/semi/ichep26/html/RDsDsstar/RDRDs.html
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Status at ICHEP2026
● First tension with SM in 2012 by BaBar at 3.4 sigma

● Wide spread of experimental (and theoretical) efforts

● Combined deviations from SM is at 3.7σ 

R(D) R(D*)

BaBar 2012
Phys.Rev.D 88, 072012 (2013)
Phys. Rev. Lett. 109, 101802 (2012)

HFLAV ICHEP26

https://arxiv.org/abs/1303.0571
https://arxiv.org/abs/1205.5442
https://hflav-eos.web.cern.ch/hflav-eos/semi/ichep26/html/RDsDsstar/RDRDs.html
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BaBar detector 1999-2008

G.Eigen
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Analysis strategy

● Background contributions:

● Semileptonic decays into excited D mesons:  B → D** ℓ/τ ν

● Other: combinatorics from generic Y(4S) → BB decays, and background from 
e+e- → qq

● Construct multivariate classifiers to: 

● separate signal+normalization from background 

● separate B → D(*) τ ν  from  B → D(*) ℓ ν

● Fit the classifiers output to extract signal and background yields

● Minimize the usage of the MC 

● Reconstruct the tag side Btag with 
semileptonic decays

● Reconstruct Bsig: 

● signal B → D(*) τ ν and 
normalization B → D(*) ℓ ν
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Y(4S) → BtagBsig

● No additional charged tracks, , or  candidates𝐾 𝜋
● Extra energy in calorimeter due to noise or background to be Eextra < 1.2 GeV

● Continuum bkg reduced with Fox-Wolfram moment shape variable, R2 ≤ 0.4

● 8.7% of the events have more than one Υ(4 ) candidate: we retain that with 𝑆
smallest  Eextra   

● A correctly reconstructed Btag is defined to have 
cosθBY in the range of [-2,1]

● In each event with a selected Btag we search 
for D(*) ℓ among the remaining tracks and 
calorimeter clusters in four tags 

– D0 ℓ, D+ ℓ, D*0 ℓ, D*+ ℓ   
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Signal extraction strategy
● Signal extracted from 2-D unbinned Maximum Likelihood

● C1: z1 is the output of a BDT to separate  B → D(*) ℓ/τ ν from background
● C2: z2 is the output of a BDT to separate B → D(*) τ ν  from B → D(*) ℓ ν 

z = ( z1 , z2) 
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Classifier input variables

C1
24 input variables
Most discriminant 
Eextra and lepton 
momentum
 

C2
26 input variables
Most discriminant 
cosθBY and Mmiss 
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Signal extraction PDF
● The z1 and z2 component densities are smoothed through an adaptive 

kernel-density estimation (KDE) with local bandwidth adjusted to the event 
density 
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Projections on z1 and z2 of fit results
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Data/MC validation for normalization
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Data/MC validation for background
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Result (& systematics)
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World Average

HFLAV November 2026

R(D) = 0.358 ± 0.024
R(D*) = 0.278 ± 0.010
Pτ(D*) = -0.31 ± 0.48
ρRD-RD* = -0.40

3.4σ from SM 

https://zenodo.org/records/23924846
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World Average

HFLAV November 2026

R(D) = 0.358 ± 0.024
R(D*) = 0.278 ± 0.010
Pτ(D*) = -0.31 ± 0.48
ρRD-RD* = -0.40

3.4σ from SM 

R(D) = 0.338 ± 0.022
R(D*) = 0.262 ± 0.009
Pτ(D*) = -0.39 ± 0.48
ρRD-RD* = -0.52

1.8σ from SM 

Including this BaBar result, the average 
p-value drops from 43% to 3% 

https://zenodo.org/records/23924846
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Summary

● New preliminary simultaneous measurement of R(D) and R(D*) 
from BaBar with SL tagging

● Significant impact on global average: reduced tension with the SM

● Compatibility with BaBar12 is at the p~ 1.4 x 10-4 level
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Summary

● New preliminary simultaneous measurement of R(D) and R(D*) 
from BaBar with SL tagging

● Significant impact on global average: reduced tension with the SM

● Compatibility with BaBar12 is at the p~ 1.4 x 10-4 level 

➢ Status: post Internal Circulation, several additional cross checks to 
verify the results, a reevaluation of systematic uncertainties is 
ongoing

➢ Plan: finish the internal review and release the paper as soon as 
possible!
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BACKUP
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Event reconstruction
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Check of BF(B → D(*)ℓνℓ )
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