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Motivation for 𝒃 → 𝒔𝒆+𝒆− studies 
• 𝑏 → 𝑠ℓ+ℓ− transitions are Flavour Changing 

Neutral Currents 
    → Sensitive to potential New Physics (NP)!
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• Studies of 𝑏 → 𝑠𝜇+𝜇−  have shown some tensions with SM predictions.
      → Could be non-perturbative QCD, or NP effects.

• Studies of 𝑏 → 𝑠𝑒+𝑒− are experimentally more challenging due to bremsstrahlung …

… but are necessary to test Lepton Flavour Universality (LFU) and to see if the tensions in the 
muon modes are also found in the electron modes.

[Phys. Rev. D 108 (2023) 032002]

Leptoquark ModelStandard Model

https://cds.cern.ch/record/2845040/files/LHCb-PAPER-2022-045.pdf


Angular description of 𝑩𝟎 → 𝑲∗𝟎𝒆+𝒆− decays

[JHEP 01 (2013) 048]

• CP-averaged differential signal decay-rate:

• The observables 𝐹𝐿, 𝐴𝐹𝐵, and 𝑆𝑖 are sensitive to 𝐶𝑖
(′)

 
and form factors. 

• Optimised 𝑃𝑖
(′)

 “ratio” observables can be computed as 
well, where form factors uncertainties cancel at 
leading order. [JHEP 01 (2013) 048]
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Different 𝑞2 regions 

probe different 𝐶𝑖
(′)

𝐵0 → 𝐾∗0𝑒+𝑒− decays are fully described by 
the three angles: 𝑐𝑜𝑠(𝜃𝑙), 𝑐𝑜𝑠(𝜃𝑘), 𝜙, 

and 𝑞2 = 𝑚 𝑒𝑒 2 

https://arxiv.org/abs/1207.2753


Strategy for angular analyses of  𝑩𝟎 → 𝑲∗𝟎𝒆+𝒆− 
decays at LHCb 

[Phys. Rev. D 108 (2023) 032002]

• 4D fit to the mass and the three angles to extract 𝐹𝐿 , 𝐴𝐹𝐵, 𝑆𝑖  and the associated optimised 𝑃𝑖
(′)

 

observables.

• Benefit from the work of the published 𝑅𝐾∗  (𝑅𝑋) analysis [Phys. Rev. D 108 (2023) 032002].

• Mass and (cos(θl), cos(θk), ϕ) are factorised.

• Angular modelling:
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Reconstructed cos(𝜃𝑙) distribution 
that was generated flat:

What is observed: 

Effects of the geometry of the LHCb detector, the 
reconstruction, the selection

→ Taken into account in the modelling.

LHCb Simulation Unofficial

https://cds.cern.ch/record/2845040/files/LHCb-PAPER-2022-045.pdf


• Recently published [arXiv:2502.10291]

• Full Run 1 and Run 2.

• Most precise measurement to date but more 
statistics needed to conclude on the observed 
tensions in the muon mode

     [Phys. Rev. Lett. 125 (2020) 011802]

𝑩𝟎 → 𝑲∗𝟎𝒆+𝒆− angular analysis 
in the central 𝒒𝟐 region
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Central 𝒒𝟐

𝑞2 ∈ 1.1, 6.0 GeV2/𝑐4

https://arxiv.org/abs/2502.10291
https://arxiv.org/abs/2003.04831


• Work on-going.

• Full Run 1 and Run 2.

• Closer to the photon-pole → More sensitive to the 

interference of 𝐶7
(′)

 and 𝐶9
(′)

.

𝑩𝟎 → 𝑲∗𝟎𝒆+𝒆− angular analysis 
in the low 𝒒𝟐 region
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Low 𝒒𝟐

𝑞2 ∈ 0.1, 1.1 GeV2/𝑐4

My PhD project

[Phys. Rev. Lett. 125 (2020) 011802]

To be compared with published 𝐵0 → 𝐾∗0𝜇+𝜇− angular analysis low 𝑞2 results: 
[Phys. Rev. Lett. 125 (2020) 011802]

https://arxiv.org/abs/2003.04831


Conclusion

[arXiv:2502.10291]

[Phys. Rev. Lett. 125 (2020) 011802]

• Recently published: First Angular analysis of 𝐵0 → 𝐾∗0𝑒+𝑒−  decays in the central 𝒒𝟐 region 
at LHCb. [arXiv:2502.10291]

• Work on-going: First Angular Analysis of 𝐵0 → 𝐾∗0𝑒+𝑒− decays in the low 𝒒𝟐 region at LHCb.

• Statistical uncertainty is expected to be ∼ 1.8 larger than the statistical uncertainty of the 
muon analysis [Phys. Rev. Lett. 125 (2020) 011802]  (similar uncertainty scaling to the 
one in the central 𝑞2).

• Results are expected to be statistically dominated.

• Stay tuned for Run 3!
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https://arxiv.org/abs/2502.10291
https://arxiv.org/abs/2003.04831
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