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Outline

• Introduction

• CKM matrix & CPV 

• FCNC & LFU 

• Spectroscopy

• EW & Heavy ions 

• Prospects

Publication increased since last workshop 

768 ➔ 848 

2026

2025
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The LHCb detector @ Run1+2 
➢ A single-arm forward spectrometer covering 2 < 𝜂 < 5

➢ Designed for heavy flavour physics
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The LHCb detector @ Run 3

[LHCb-DP-2022-002]

Excellent momentum resolution Excellent particle idenfication
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Contributions from China

Taken from Yiming’s talk 

https://indico.ihep.ac.cn/event/28363/contributions/217517/attachments/101954/136725/20260426_LHCbupgrade_LiYiming.pdf
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LHCb Run 3
➢ Higher luminosity 

⚫ 𝟓× larger instantaneous luminosity

2 × 1033cm−2s−1

⚫ Run 3: >2× integrared luminosity 

of Run 1+2

➢ Fully software-based trigger

⚫ Removal of the hardware trigger 

improves trigger efficiency for fully 

hadronic final states by > 𝟐×

Run 3 finale today : From protons to ions



62026/5/22

and CKM matrix

Details in Youhua’s talk

V
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Testing the CKM paradigm

Yukawa basis ≠ weak interaction basis

➢ Yukawa couplings break the symmetry between different flavours
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New CKM angle 𝜸 combination

Precision brought to below 3°, not using LHCb 

Run 3 data

[LHCb-CONF-2025-003]

3 new inputs 
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CKM angle 𝜸 with Run 3 data

➢ 5.8 fb−1 data in 2024

[LHCb-PAPER-2026-010]

2024 Run 1+ Run 2

➢ Method: Classic binned Dalitz-plot 

approach (same strategy as Run 1+2)

• 𝐷 → 𝐾𝑆
0𝜋+𝜋− (optimal binning), 𝐷 →

𝐾𝑆
0𝐾+𝐾− (2-bin)

• External strong-phase inputs  𝑐𝑖,  𝑠𝑖

from BESIII
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Unbinned measurement of CKM angle 𝜸

➢ Joint analysis between BESIII and LHCb experiment [LHCb-PAPER-2025-063]

[LHCb-PAPER-2025-064]

Strong Phase parameters from BESIII

➢ In 𝐵± → 𝐷 → 𝐾𝑠
0ℎℎ ℎ± decay: 

➢ Unbinned Fourier (novel):

• Improved statistical precision than binned methods (~5% improvement)
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Observation of CPV in 𝐵0 → 𝐽/𝜓𝜌0 Decays

➢ First time-dependent CPV observed in charmonium 

+ vector final state via 𝑏 → 𝑐 ҧ𝑐𝑑 transition (Run 2 data)

[LHCb-PAPER-2025-059]

Run 1+ Run 2 combined 

➢ Full 6D amplitude analysis: decay time +𝑚 𝜋+𝜋−

+ 3 helicity angles

𝚫𝝓𝒔 = 𝟓. 𝟎 ± 𝟒. 𝟐 mradPenguin-induced phase shift :
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CPV in b baryon to charmonium decays

➢ Penguin contributions expected to enhance asymmetry in Λ𝑏
0 → 𝐽/𝜓𝑝𝜋−

[Science Bulletin 71 (2026) 547]

➢ Observable: 

• Δ𝐴𝐶𝑃 ≡ 𝐴𝐶𝑃 Λ𝑏
0 → 𝐽/𝜓𝑝𝜋− − 𝐴𝐶𝑃 Λ𝑏

0 → 𝐽/𝜓𝑝𝜋−

• 𝐴 ෨𝑇−odd ≡
1

2

𝑁 𝐶෩𝑇>0 −𝑁 𝐶෩𝑇≤0

𝑁 𝐶෩𝑇>0 +𝑁 𝐶෩𝑇≤0
−

𝑁 −𝐶෩𝑇>0 −𝑁 −𝐶෩𝑇≤0

𝑁 −𝐶෩𝑇>0 +𝑁 −𝐶෩𝑇≤0

➢ Run 2 results Δ𝐴𝐶𝑃 = 4.03 ± 1.18 ± 0.23 %

➢ Combined with previous LHCb result：

Δ𝐴𝐶𝑃 = 4.31 ± 1.06 ± 0.28 % ⇒ 3.9𝜎 First
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CPV in  Λ𝑏
0 Ξ𝑏

0 → 𝑝𝐾𝑆
0ℎ−Decays

➢ New observations (both 8σ):

Λ𝑏
0 → 𝑝𝐾𝑆

0 𝐾−, Ξ𝑏
0 → 𝑝𝐾𝑆

0𝐾−

[LHCb-PAPER-2025-016]

➢ Integrated 𝐴𝐶𝑃(all consistent with zero)

𝐴𝐶𝑃 Λ𝑏
0 → 𝑝𝐾𝑆

0𝜋− = 3.4 ± 1.9 ± 0.9 %

𝐴𝐶𝑃 Λ𝑏
0 → 𝑝𝐾𝑆

0𝐾− = 2± 13 ± 9 %

𝐴𝐶𝑃 Ξ𝑏
0 → 𝑝𝐾𝑆

0𝐾− = 22 ± 15 ± 11 %
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CPV in 𝐵± → 𝐾𝑆
0𝒉±(SM Null-Test)

➢ Data: 5.4 fb⁻¹ at 13 TeV (Run 2)

[LHCb-PAPER-2025-049]

➢ Key channel: 𝐵+ → 𝐾𝑆
0𝜋+

• Pure penguin 𝑏 → 𝑠𝑑 ҧ𝑑

• SM prediction: 𝒜𝐶𝑃 ≈ 0

consistent with SM predictions

𝒜𝐶𝑃 𝐵± → 𝐾𝑆
0𝜋± = −0.028 ± 0.009 ± 0.009

𝒜𝐶𝑃 𝐵± → 𝐾𝑆
0𝐾± = 0.118 ± 0.062 ± 0.031
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Observation of CPVs in 𝐵+ → 𝐾+𝜋+𝜋− decays

[LHCb-PAPER-2025-067/068]

Raw asymmetry = 
𝑁− −𝑁+

𝑁−+𝑁+

CPV in 𝐵+ → 𝜌 770 0𝐾+

CPV in 𝐵+ → 𝑓2 1270 0𝐾+

 Raw asymmetry = 
𝑁− −𝑁+

𝑁−+𝑁+

 CPV in 𝐵+ → 𝜌3 1690 0𝐾+

 Different of Legendre moment 

Δ⟨𝑃𝑛⟩ ≡ ⟨𝑃𝑛⟩𝐵− − ⟨𝑃𝑛⟩𝐵+

 CPV in the interference       

between S-P and S-D waves

Details in Youhua’s talk
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FCNC & LFU

Details in Jibo’s talk
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FCNC decays as sensitive probes for New Physics

➢ FCNC forbidden at tree level in the SM

➢ FCNC decays heavily (loop) suppressed in the SM

➢ New heavy particles can significantly contribute and affect branching fractions, 

angular distributions, and rate asymmetries

In the Standard Model
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Consistently low 𝕻 found in 𝒃 → 𝒔𝝁𝝁

➢ Consistently below SM, tensions at 1 − 3𝜎 level (significant hadronic uncertainties)

➢ 𝐵+ → ഥΛ𝑝𝜇+𝜇− explored recently, in agreement with the SM [arXiv:2601.06878]

Branching 
fractions
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Angular analysis of 𝑩 → 𝑲∗𝟎[→ 𝑲𝝅]𝝁+𝝁−

[arXiv:2512.18053]

➢ Local deviations 3.1 (2.7) 𝜎 in [6, 8] GeV for EOS(ABCDMN)

➢ Legacy analysis of 𝐵 → 𝐾∗0𝜇+𝜇− sees tension of around 4𝜎

Angular 
distribution

➢ Fit of 5D PDF to determine CP-symmetries 𝑆𝑖 and CP-asymmetries 𝐴𝑖

Optimized angular

Wilson coefficients

NP or underestimated hadronic effect?
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Time-dependent CP-asymmetry in 𝑩𝟎 → 𝑲𝒔
𝟎𝝁𝝁

[LHCb-PAPER-2025-062]

➢ First time-dep. measurement of CPV in 𝑏 → 𝑠𝑙𝑙 processes using Run 1+2

➢ Legacy Time-dep. CP-asymmetry 𝐴𝐶𝑃 = 𝑆 × 𝑠𝑖𝑛 Δ𝑚𝑑𝑡 − 𝐶 × 𝑐𝑜𝑠(Δ𝑚𝑑𝑡)

➢ Resulting in 𝑆 = +0.32 ± 0.29 ± 0.05 and 𝐶 = +0.13 ± 0.32 ± 0.04; in good agreement 

with SM prediction

Rate 
asymmetries
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Lepton flavour universality (LFU)

➢ Interesting measurement:  

➢ In the SM, weak interactions towards three generations of leptons are identical

➢ Recent LHCb results using Run2 data: 

Muonic:

Hadronic:

➢ Recent 3.8𝜎 in 𝑅(𝐷∗) measurements HFLAV 2025
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𝑅(𝑱/𝝍) measurement

Muonic 𝜏 decays

➢ World leading Result! 

➢ Consistent with world average

➢ Statistically limited [LHC Seminar, 19 May 2026]

https://indico.cern.ch/event/1685950/
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𝑩− → 𝑫∗∗𝟎𝝉−ത𝝂𝝉 decay measurement

➢ In agreement with SM prediction 0.09 ± 0.02

[PRL 135 (2025) 021802]

Searching

Known [PRD 107 (2023) 092003]

[PRD 97 (2018) 075011]

https://journals.aps.org/prl/abstract/10.1103/rj9h-n4w1
https://journals.aps.org/prl/abstract/10.1103/rj9h-n4w1
https://journals.aps.org/prl/abstract/10.1103/rj9h-n4w1
https://journals.aps.org/prl/abstract/10.1103/rj9h-n4w1
https://journals.aps.org/prl/abstract/10.1103/rj9h-n4w1
https://journals.aps.org/prl/abstract/10.1103/rj9h-n4w1
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.092003
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.092003
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.092003
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.092003
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.092003
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.092003
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.97.075011
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➢ LFU test in hyperon decays: 

𝚲 → 𝒑𝝁−ത𝝂𝝁 decay measurement

Well known 

➢ Run 2 data: 

[arXiv: 2511.15681]

https://arxiv.org/abs/2511.15681
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𝑩𝟎 → 𝑫∗𝝁𝝂 angular analysis
➢ Differential decay rate as function of the decay angles and 𝑞2 is sensitive to NP

➢ Angular observables in agreement with previous works  

[LHCb-CONF-2026-001]

[PRL 133 (2024) 131801]

[PRD 95 (2018) 115008]

https://cds.cern.ch/record/2957157
https://cds.cern.ch/record/2957157
https://cds.cern.ch/record/2957157
https://cds.cern.ch/record/2957157
https://cds.cern.ch/record/2957157
https://cds.cern.ch/record/2957157
https://cds.cern.ch/record/2957157
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.133.131801
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.95.115008
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Spectroscopy

Details in Da Yu’s talk
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New hadrons observed at LHCb

Details in Da Yu’s talk
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New doubly charmed baryon 

➢ Ξ𝑐𝑐
++ observed by LHCb in Ξ𝑐𝑐

++ → Λ𝑐
+𝐾−𝜋+𝜋+

Details in Jibo’s talk

[arXiv:2603.28456]

➢ A subset of data collected in 2024, a structure is observed in Λ𝑐
+𝐾−𝜋+ state

• Enabled by the LHCb upgrade, trigger efficiency ~2.5× higher than in Run 2

[Phys. Rev. Lett. 119 (2017) 112001]

https://arxiv.org/abs/2603.28456
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New excited charm-strange meson 𝑫𝐬𝟏 𝟐𝟗𝟑𝟑 +

➢ A long-standing puzzle about the nature of 𝐷𝑠0
∗ 2317 + and 𝐷𝑠1 2460 +

• ~100 MeV below quark-model predictions for P-wave states

• Mass and width: M = 2933−5
+6 stat. −3

+4 syst. MeV; Γ = 72−12
+18 stat. −10

+7 syst. MeV

• Spin-parity: 𝐽𝑃 = 1+, other 𝐽𝑃 hypotheses rejected at > 5𝜎

[LHCb-PAPER-2025-073]

➢ Search for excited 𝐷𝑠
+ in 𝐵0 → 𝐷+𝐷−𝐾+𝜋−
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New excited states: 𝚺𝐜 𝟐𝟗𝟎𝟎
𝟎, 𝚺𝐜 𝟑𝟐𝟎𝟎

𝟎

➢ Search for Σ𝑐
0 in the Λ𝑐

+𝜋− system of 𝐵− → Λ𝑐
+ ҧ𝑝𝜋− using LHCb Run 1+2 data

➢ Amaplitude analysis:

• Σc 2900
0 and Σc 3200

0 found with siginificances of 7.5𝜎 and 12𝜎 respectively

[LHCb-PAPER-2026-001]
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Observation of orbitally excited 𝑩𝒄
+ states

➢ The 𝐵𝑐
+ meson is the only meson with two different heavy quarks ത𝑏𝑐

➢ Search for 𝐵𝑐 1𝑃
+ → 𝐵𝑐

+𝛾 where 𝐵𝑐
+ → 𝐽/𝜓𝜋+ and 𝛾 is reconstructed from calorimeter

[Phys. Rev. Lett. 135 (2025) 231902]
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EW physics & Heavy ions

Details in Hang’s talk
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Electroweak: Stress test of the SM

[arXiv:0808.1847]

➢ LHCb’s forward acceptance is complementary to ATLAS and CMS

➢ To test consistency of Standard Model 
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Model-independent 𝒎𝑾 measurement 

𝒎𝑾 = 80369 ± 130(𝑒𝑥𝑝) ± 33(𝑡ℎ) MeV

Consistent with previous measurement

[JHEP 03 (2026) 148]

➢ 𝑝𝑝 → 𝑊± → 𝜇𝜈 𝑋 cross-sections

at 𝑠 = 5.02 TeV

https://arxiv.org/abs/2509.18817


352026/5/22

Axion-Like-Particles searching

[arXiv: 2507.14390]

➢ Axion-Like-Particles can solve the strong CP-problem and be a DM candidate

ALP→ 𝛾𝛾 searching at LHCb using Run 2 data 

https://arxiv.org/abs/2507.14390
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LHCb ion mode at Run2
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LHCb ion mode at Run 3
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𝚲 polarization in fixed target pNe and collider pPb

➢ Probe for heavy-quark spin-dependent physics and QCD dynamics in non-

perturbative regime
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LHCb Upgrade II 

Taken from Yiming’s talk 

https://indico.ihep.ac.cn/event/28363/contributions/217517/attachments/101954/136725/20260426_LHCbupgrade_LiYiming.pdf
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LHCb-China contributions to Upgrade II

Muon detectors: 𝝁RWELL(inner) 
+ MWPCs (outer)



412026/5/22

Summary 

➢ World-leading precision measurement of CKM 

matrix: 𝛾, 𝛽(𝑠)

➢ CPV in both beauty and charm sectors

➢ Latest 𝑏 → 𝑠𝑙𝑙 and 𝑏 → 𝑐𝑙𝜈 in good agreement with 

SM prediction

➢ Various observations in hadron spectroscopy 

➢ Explorations in W/Z measurement and Heavy-ion

Brand New

300 fb−1
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Thank you for your attention!
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Backup
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Evidence for 𝑩+ → ഥ𝚲𝒑𝝁+𝝁−
[arXiv:2601.06878]branching fractions
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W production cross-section 
[LHCb-PAPER-2025-070]

➢ 𝑊 → 𝜇𝜈 decays using 5.1 fb−1 Run 2 data
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A lot of analysis and Physics exploration from Run3
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LHCb Run 3

Taken from Yiming Li’s talk 

https://indico.ihep.ac.cn/event/28363/contributions/217517/attachments/101954/136725/20260426_LHCbupgrade_LiYiming.pdf
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LHCb Upgrade II 
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