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LHCb detector
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Rare decays



B0
(s) → μ+μ−(γ)
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contours hold 68%, 95%, 99% CL

 ℬ(B0
s → μ+μ−) = (3.09+0.46+0.15

−0.43−0.11) × 10−9

 at 95% CLℬ(B0 → μ+μ−) < 2.6 × 10−10

 at 95% CLℬ(B0
s → μ+μ−γ)mμμ>4.9 𝖦𝖾𝖵/c2 < 2.0 × 10−9

Phys. Rev. D105 (2022) 012010 
Phys. Rev. Lett. 128 (2022) 041801 Run1+Run2 datasets

https://arxiv.org/abs/2108.09283
https://arxiv.org/abs/2108.09284
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τμμ = (2.07 ± 0.29 ± 0.03) ps

PRD105 (2022) 012010 
PRL128 (2022) 041801 Run1+Run2 datasets effective lifetimeB0

s → μ+μ−

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.012010
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.041801
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 with RH =
ℬ(Xb → Hμ+μ−)
ℬ(Xb → He+e−)

H = K+, K0
S , K*+, . . .

Lepton Flavour Universality
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Muon vs electron detection
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Run1+Run2 datasetsLFU: RK
Nature Phys. 18 (2022) 3, 277-282

RK =
ℬ(B+ → K+μ+μ−)

ℬ(B+ → J/ψ(μ+μ−)K+)
×

ℬ(B+ → J/ψ(e+e−)K+)
ℬ(B+ → K+e+e−)

RK = 0.846 +0.042 +0.013 −0.039 −0.012

https://arxiv.org/abs/2103.11769


LFU: RK0
s
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Run1+Run2 datasets

R−1
K0

s
= ( ℬ(B0 → K0

s μ+μ−)
ℬ(B0 → J/ψ(μ+μ−)K0

s )
×

ℬ(B0 → J/ψ(e+e−)K0
s )

ℬ(B0 → K0
s e+e−) )

−1

Phys. Rev. Lett. 128 (2022) 191802

R−1
K0

s
= 1.51+0.40+0.09

−0.35−0.04

RK0
s

= 0.66+0.20+0.02
−0.14−0.04

https://arxiv.org/abs/2110.09501


LFU: RK*+
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Run1+Run2 datasets

R−1
K*+ = ( ℬ(B+ → K*+μ+μ−)

ℬ(B+ → J/ψ(μ+μ−)K*+)
×

ℬ(B+ → J/ψ(e+e−)K*+)
ℬ(B+ → K*+e+e−) )

−1

R−1
K*+ = 1.44+0.32+0.09

−0.29−0.06

RK*+ = 0.70+0.18+0.03
−0.13−0.04

Phys. Rev. Lett. 128 (2022) 191802

https://arxiv.org/abs/2110.09501
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Run1 datasets  and  Λ0
b → Λ+

c τ−ν̄τ RΛ+
c

arXiv: 2201.03497

RΛ+
c

= 0.242 ± 0.026 (stat) ±0.040 (syst) ±0.059 (ext BF)

BDT<0.66

BDT>0.66
RΛ+

c
=

ℬ(Λ0
b → Λ+

c τ−ν̄τ)
ℬ(Λ0

b → Λ+
c μ−ν̄μ) Phys. Lett. B585 (2004)

https://arxiv.org/abs/2201.03497
https://www.sciencedirect.com/science/article/abs/pii/S0370269304002655?via=ihub
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Summary

Fig. by Martino BorsatoarXiv:2101.08326

https://arxiv.org/abs/2101.08326


Preliminary

BACKUP



 fits to (non) resonant modesRK



 cross-checks:  and RK rJ/ψ Rψ(2S)

rJ/ψ =
ℬ(B+ → K+J/ψ( → μ+μ−))
ℬ(B+ → K+J/ψ( → e+e−))

Rψ(2S) =
ℬ(B+ → K+ψ(2S)( → μ+μ−))
ℬ(B+ → K+J/ψ( → μ+μ−)) / ℬ(B+ → K+ψ(2S)( → e+e−))

ℬ(B+ → K+J/ψ( → e+e−))

Rψ(2S) = 0.997 ± 0.011

rJ/ψ = 0.987 ± 0.020



 fits to (non) resonant modesRK0
s



 fits to (non) resonant modesRK*+



 fit projectionsRΛ+
c

BDT<0.66 BDT>0.66
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 backgroundsRΛ+
c

Signal Background


