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Outline
• LHCb experiment in Runs 1-2
• Recent results on

• Radiative B decay B0 → ρ0(770)γ
• LFU tests in FCNC decays: B+ → 𝐾+𝑒+𝑒−, B0 → 𝐾∗0𝑒+𝑒−, B0

𝑠 → ϕ𝑒+𝑒−

• Comprehensive analysis of B0 → 𝐾∗0μ+μ− decay
• 𝐵0 → 𝐾𝜋𝜏+𝜏−, 𝐵0

𝑠 → 𝐾𝐾𝜏+𝜏−

• LFV decay B0 → 𝐾∗0𝜏±𝑒∓

• Charmless baryonic B decays: B0 → K0
𝑆𝑝𝑝, 𝐵+ → 𝛬𝑝𝑝𝑝, etc.

• Summary & outlook
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LHCb detector in Runs 1-2
By design: study CP-violating processes and rare b-hadron decays
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LHCb detector in Runs 1-2
By design: study CP-violating processes and rare b-hadron decays
· Particle detection in the forward region (down to the beam-pipe)
· Excellent resolution for localization of decay vertices (Vertex Locator)
→ Excellent time resolution, enough to resolve Bs – Bs oscillation
· Excellent momentum resolution (σ(mB)∼25 MeV for 2-body decays)
· Excellent particle identification to distinguish p, K±, π±, μ±

· Excellent leptonic and hadronic triggers
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FCNC b decays

NP might manifest in the loops
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Observables in FCNC b decays
Physics depends on q2 = m2ll :
• Resonances (e.g. J/ψ, ϕ)
• Photon pole at low q2
• Vector or axial vector current

Test of LFU
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Radiative 𝐵0 → 𝜌0(770)𝛾 decays
arXiv:2507.14401

• Using full 9 fb-1 Runs1-2 data
• Normalization channel 𝐵0 → 𝐾∗0𝛾
• Offering independent & direct constraint on |Vtd/Vts|
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Radiative 𝐵0 → 𝜌0(770)𝛾 decays
arXiv:2507.14401
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LFU tests in b → s𝑙+ 𝑙− decays
• FCNC processes highly suppressed in
SM

• NP may manifest in the loops and cause
LFU violation

• LFU tests use

• Cancellation of hadronic uncertainties in the
ratio => precise prediction of RX



R(K(*)) measurements @ LHCb
• Electrons & muons behave quite differently in the
LHCb detector

• Lower efficiencies & worse resolution (energy loss)
for electrons

• Double-ratio of branching fractions:

• Most of systematic uncertainties cancel to 1st order
• LFU in 𝐽/𝜓 → 𝑙+ 𝑙− well established at ‰ level [BESIII,
PRD 88, 032007 (2013)]

• Validated in ψ(2S) mode



R(K) result at high q2

• First LHCb result at high q2 region above ψ(2S) (q2 > 14.3 GeV2)
• Full Runs1-2 9 fb-1 analysis

Most precise to date:

JHEP 07 (2025) 198
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LFU in angular analysis of B → 𝐾∗0e+e−

• First angular analysis at central q2 region
• Full Runs1-2 9 fb-1 analysis with 5D unbinned weighted fit
• LFU quantities derived by comparing e+e− to μ+μ− results in [PRL 132 (2024) 131801]

JHEP 06 (2025) 140

Results are all consistent
with LFU conservation
hypothesis

[M. Algueró et al., EPJC 83 (2023) 7, 648] 12



R(Kππ): LFU in B → Kππ𝑙+ 𝑙−

• First LFU test in this channel, inclusive Kππ system
• In central q2 region: 1.0 < q2 < 7.0 GeV2

• First observation of B+ → K+π+π−𝑒+𝑒−

• Cross-checks:

PRL 134 (2025) 181803
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R(𝜙): LFU in B0
𝑠 → ϕ𝑙+ 𝑙−

• First LFU test for B0
𝑠 decays

• In three q2 regions: [0.1, 1.1], [1.1, 6.0], [15, 19] GeV2

• Cross-checks:
• Results in agreement with SM:

PRL 134 (2025) 121803
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Summary of LHCb FCNC LFU results
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Legacy Runs1-2 B0 → K∗0𝜇+𝜇− measurement
• 5D (3 decay angles, mB, mKπ)
unbinned ML fit in bins of q2
• Improved selection, more
observables (CPV, dBF)

• Finer q2 binning
• Lepton mass accounted for
• Full suite of S-wave and P-/S-wave
interference observables

• 2x statistics
• Data split into B0 and B0, and fit
simultaneuously
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Legacy Runs1-2 B0 → K∗0𝜇+𝜇− measurement
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LHCb-PAPER-2025-041
In prep.



Legacy Runs1-2 B0 → K∗0𝜇+𝜇− measurement
• Two different theory packages are used, which take different
approaches, e.g. different non-local form factors
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LHCb-PAPER-2025-041
In prep.



Search for 𝐵0 → 𝐾+𝜋−𝜏+𝜏− & 𝐵0
𝑠 → 𝐾+𝐾−𝜏+𝜏−

• Using Run2 5.4 fb-1 data
• Reconstructing taus with muonic channel
• Decays are searched in bins of dihadron masses

Searches in the lowest Kπ and KK bins

LHCb Preliminary LHCb Preliminary
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Search for 𝐵0 → 𝐾+𝜋−𝜏+𝜏− & 𝐵0
𝑠 → 𝐾+𝐾−𝜏+𝜏−

• Using Run2 5.4 fb-1 data
• Reconstructing taus with muonic channel
• Decays are searched in bins of dihadron masses
• No signal founds, upper limits are set:

LHCb-PAPER-2025-048
In prep.

LHCb Preliminary

One order of magnitude
improvement!
First search!

LHCb Preliminary
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Search for LFV decay B0 → 𝐾∗0𝜏±𝑒∓
arXiv:2506.15347
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B0
(𝑠) → K0

𝑆𝑝𝑝 BF measurements
JHEP07(2025)121

𝐵0 optm.

𝐵0
𝑠 optm.
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Study of B+ → Λ𝑝𝑝𝑝
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arXiv:2508.16259



Study of B+ → Λ𝑝𝑝𝑝
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Study of B+ → Λ𝑝𝑝𝑝
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Search for B+ → Λ𝑝𝜇+𝜇−: Work-in-progress

Stay tuned for our results!
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Summary
• Studies on rare b decays are key to
searches for BSM

• Many first searches, LFU tests, and angular
analyses, esp. with electron channels

• So far, no surprises, but tensions still persist
(C9?)

• Studies in four-body baryonic decays
ongoing, stay tuned!

• Now a new detector and improved hadron
trigger: higher efficiency per fb-1

• And we will have Run4 and Upgrade-II!
• 50 fb-1 by 2033, > 300 fb-1 by 2041 27
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Wilson Coefficients global fits

33


