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• Flavor physics
– FCNC
– FCCC
– CKM

• Probe higher energy scale than the 
direct search, complementary
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The LHCb experiment 
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• Run1-2 (2010-2018)
– Luminosity: ~9 fb!"
– Yields, complementary to ATLAS/CMS

• Muon modes: Down to zero 𝑝%
• Hadronic modes: Unique

Run1
Run2

Run3

Upgrade I 



Branching fraction of 𝑏 → 𝑠𝜇!𝜇"

• Pattern of tensions seen, theoretical uncertainty?
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𝐵! → 𝛬̅𝑝𝜇!𝜇", first evidence

• Rich multibody kinemtics and angular 
observables, offering sensitive probes of 
potential NP effects

• For 𝑚 ̅𝛬𝑝 < 2.8 GeV, 1st evidence (3.5𝜎)

• Consistent with SM within 2𝜎, di-baryon 
threshold enhancement?
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ℬ#$% 𝐵& → $Λ𝑝𝜇&𝜇' =
1.70'(.*+&(.+* ± 0.17 ± 0.14 ×10',



𝑃./  with 𝐵0 → 𝐾∗0𝜇!𝜇"

• 𝑃!" =
#!

$" %&$"
, less form-factor dependent 
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[S. Descotes-Genon, et al., JHEP 01 (2013) 048] 



Charm loop
• Model of local and nonlocal contributions 

to extract Wilson co-efficiency
• Model of both 1-(2-) particle amplitudes, 

whole dimuon region
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Bins correlated! 

[PRL 132 (2024) 131801]

[JHEP 09 (2024) 026]



CPV in 𝐵0 → 𝐾∗0𝜇!𝜇"
• Full angular distribution exploited, sensitivity to T-even asym. 

gained in addition to T-odd
• Precision on imaginary parts             

improved by one order of magnitude
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Time-dependent CPV in 𝐵0 → 𝐾40𝜇!𝜇"

• 1st study of time-dependent CPV in 𝑏 → 𝑠ℓℓ

• Results consistent with SM
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𝐵! → 𝜋!𝜇!𝜇"

• First angular analysis

• Differential BR and 
CP asymmetry
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• Leptons (𝑒, 𝜇, 𝜏) have identical coupling to gauge bosons

– which means, e.g., 

• Lepton flavour universality violation? New Physics!

Lepton flavour universality
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𝑅- =
ℬ 𝐵& → 𝐾&𝜇&𝜇'

ℬ(𝐵& → 𝐾&𝑒&𝑒')
≅ 1

𝒪(10$+) uncertainty
[C. Bobeth et al., JHEP 12 (2007) 040]

𝒪(1%) QED correction
[M. Bordone et al., EJPC 76 (2016) 440]



LFU in 𝑏 → 𝑠ℓ!ℓ" decays
• All consistent with Standard Model for now
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LFU in high-𝑞?
• Challenging due to brem (over-)correction
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• Deviations from SM seen by Babar/Belle/LHCb 
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http://arxiv.org/abs/2510.21559


𝑅(𝐷 ∗ ) by Babar
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• Preliminary results at Moriond QCD 2026
2𝜎

Semileptonic B tag

Hadronic B tag

[Credits: Eli Ben-Haim]

https://indico.cern.ch/event/1648766/contributions/6963034/
https://indico.cern.ch/event/1648766/contributions/6963034/
https://indico.cern.ch/event/1648766/contributions/6963034/
https://indico.cern.ch/event/1648766/contributions/6963034/


𝑅(𝐽/𝜓) with Run 2 data

• Consistent with SM within 1.8𝜎
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𝐵! → ̅𝛬𝑝

• Interference between tree-level and 
penguin, sensitive to NP

• First observation
  ℬ 𝐵' → ̅𝛬𝑝 =

1.24 ± 0.17 ± 0.05 ± 0.03 ×10&(

• Weak decay parameter
𝛼) = 0.87&*.,-'*.,. ± 0.09
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𝐵! → ̅𝛬𝑝𝑝̅𝑝

• Interference between tree-level and 
penguin, sensitive to NP

• First observation
  ℬ 𝐵' → ̅𝛬𝑝𝑝̅𝑝 =

2.15 ± 0.35 ± 0.12 ± 0.28 ×10&(

• CP asymmetry
𝒜/0 = 5.4 ± 15.6 ± 2.4 %

• Double threshold enhancement

18

5100 5200 5300 5400 5500
]2c) [MeV/pppΛ(m

0

10

20

30

40

50

60)2 c
C

an
di

da
te

s /
 (1

0.
0 

M
eV

/ LHCb
1−5.4 fb

Data
Total Fit

pppΛ→+B
Background

1.1 B+ ! ⇤̄pp̄p

b̄

ū
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The LHCb upgrades
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Upgrade	II,	4D	detector	,	
Timing,	𝒪(10	ps),	is	essential
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Prospects
• LHCb upgrades (2025: 23 fb-1, Upgrade-II: 300 fb-1) 
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Summary
• Many interesting results from LHCb
– Deviations of BR from predictions in low-q2 persist 
– Angular analysis, 𝑃*.

– Experimental efforts to understand non-local, charm-loop effects
– CPV in 𝐵( → 𝐾∗(𝜇&𝜇', 𝐵( → 𝐾0(𝜇&𝜇'

– LFU in high-q2

– LFU in FCCC, 𝑅(𝐽/𝜓) updated
•  Stay tuned w/ LHCb upgrade (50 fb-1) & upgrade-II (300 fb-1)

– Trigger efficiency for hadronic modes improved by factor of ~2
• Your suggestions are always appreciated!
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