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SM NP
• loop-suppressed (FCNC) 
• universal couplings guaranteed

• can enter at tree-level 
• universal couplings not guaranteed

b → sℓ+ℓ−
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If NP at high mass scales

• local operators relevant at different q2 ≡ m2(ℓ+ℓ−) 
• “effective coupling” coefficients may be affected by NP 

H Oeff ∝ ΣiCi i
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[PRL 131 051803] 
[PRD 108 032002]

https://doi.org/10.1103/PhysRevLett.131.051803
https://doi.org/10.1103/PhysRevD.108.032002
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Electron-specific challenges

large radiative losses 
tight L0 trigger thresholds
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Latest measurements benefit from novel inclusive data-driven 
background estimation, stringent particle ID selection.

PRL 131 (2023) 051803 
PRD 108 (2023) 032002

https://doi.org/10.1103/PhysRevLett.131.051803
https://doi.org/10.1103/PhysRevD.108.032002
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RK,K * data compatible  
with SM within 5%

PRL 131 (2023) 051803 
PRD 108 (2023) 032002
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R  precision bottleneck: statisticsHs

RHs

https://doi.org/10.1103/PhysRevLett.131.051803
https://doi.org/10.1103/PhysRevD.108.032002
https://indico.cern.ch/event/1166059/contributions/5407655/
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PRD 107 (2023) 119903B+→K+μ+μ−

PRL 127 (2021) 151801

Measurements of b → sμ+μ− 

branching fractions 
systematically below SM 

predictions

https://doi.org/10.1103/PhysRevD.107.014511
https://doi.org/10.1103/PhysRevLett.127.151801


PRL 125 (2020) 011802
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Data from angular binned angular analyses

+ stable and 
robust fits 
− suboptimal 
statistical power

https://doi.org/10.1103/PhysRevLett.125.011802


PRL 125 (2020) 011802
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Data from angular binned angular analyses

+ stable and 
robust fits 
− suboptimal 
statistical power
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~ 3σ ~ 2σ ~ 2σ

PRL 126 (2021) 161802 JHEP 11 (2021) 043
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… prefer shifts of effective couplings.

https://doi.org/10.1103/PhysRevLett.125.011802
https://doi.org/10.1103/PhysRevLett.125.011802
https://doi.org/10.1103/PhysRevLett.126.161802
https://doi.org/10.1007/JHEP11(2021)043
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SM cc̄ loop
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Get this from data

SM cc̄ loop
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https://indico.cern.ch/event/1184945/contributions/5589005/attachments/2718017/4721444/CKM_Mauri.pdf
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Information 
from theory

JHEP 09 (2022) 133

Information 
from experiment

PRD 76 031102(R) (2007) 
PRD 88 052002 (2013) 
PRD 88 074026 (2013) 
PRD 90 112009 (2014)

Measurement

Analysis performed with and without q2  theory prior< 0

https://doi.org/10.1007/JHEP09(2022)133
https://doi.org/10.1103/PhysRevD.76.031102
https://doi.org/10.1103/PhysRevD.88.052002
http://www.apple.com/uk
https://doi.org/10.1103/PhysRevD.90.112009


13Fit results compatible, some discrepancy in the imaginary parts

LHCb-PAPER-2023-032 
LHCb-PAPER-2023-033 
Preliminary (in preparation)

Results: charm-loop matrix elements
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Good overall agreement with theory, mild preference for lower F⊥, ∥/F0

Results: form-factors

LHCb-PAPER-2023-032 
LHCb-PAPER-2023-033 
Preliminary (in preparation)
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Updated normalisation inputs 
⇒ lower BR cf. Run 1

Great agreement w/ binned result 
Impact of  up to 20%cc

LHCb-PAPER-2023-032 
LHCb-PAPER-2023-033 
Preliminary (in preparation)

Results: dB/dq2 and P′ 5
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Results: Wilson coefficients

Data — SM tension ~ 1.9 σ in , up to 1.5 σ in  
Combined tension ~ 1.4 σ

C9 C10

LHCb-PAPER-2023-032 
LHCb-PAPER-2023-033 

Preliminary (in preparation)
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LHCb-PAPER-2023-032 
LHCb-PAPER-2023-033 

Preliminary (in preparation)

Data — SM tension ~ 1.9 σ in , up to 1.5 σ in  
Combined tension ~ 1.4 σ

C9 C10

Results: Wilson coefficients
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Summary of b → sℓ+ℓ− LFU & anomalies at LHCb

LFU-sensitive R  ratios 
• compatible with SM within 5% 
•e+e− challenging but well understood 
•experimental bottleneck: statistics

Hs

BFs and angular obs. 
• systematic deviations from SM 
•not just non-local contributions 
• theory feedback crucial for progress

RK,K * data compatible  
with SM within 5%
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We’ve come a long way, 
and there’s still plenty to do.

Summary of b → sℓ+ℓ− LFU & anomalies at LHCb



20

BACKUP
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[PRL 131 051803] 
[PRD 108 032002]

Muons at LHCb have well-defined, very clean peaks.

https://doi.org/10.1103/PhysRevLett.131.051803
https://doi.org/10.1103/PhysRevD.108.032002
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[PRL 131 051803] 
[PRD 108 032002]

Electrons at LHCb have diminished resolution, non-negligible 
background, challenging trigger, reconstruction, particle ID.

https://doi.org/10.1103/PhysRevLett.131.051803
https://doi.org/10.1103/PhysRevD.108.032002
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