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 Outline

๏ Introduction
๏ Recent results
๏ Run 3 performance
๏ Prospects
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Disclaimer: this talk cannot cover all the recent results; you can refer to the publication page 
for a full list of LHCb publications

782 papers submitted

https://lhcbproject.web.cern.ch/Publications/LHCbProjectPublic/Summary_all.html
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 LHCb detector
General purpose detector specialised in beauty and charm hadrons

LHCb performance:  
JINST 14 (2019) P04013

2 < η < 5
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https://iopscience.iop.org/article/10.1088/1748-0221/14/04/P04013
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 LHCb detector
General purpose detector specialised in beauty and charm hadrons

LHCb performance:  
JINST 14 (2019) P04013

2 < η < 5

• Daughters of b & c hadron decays: , flight distance pT ∼ 𝒪(1 GeV/c) L ∼ 1 mm

proton beam

collision point
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https://iopscience.iop.org/article/10.1088/1748-0221/14/04/P04013
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 LHCb detector

Excellent decay time 
resolution ~ 43 fs for B0

s
Precise vertex 
measurements, 

~ 35 µm σ(IPx)

Excellent momentum 
resolution ~ 0.5%

Excellent particle 
identification

misID 
ϵ(K) ≈ 95 %

p(π → K) ≈ 5 %
ϵ(μ) ≈ 97 %

General purpose detector specialised in beauty and charm hadrons

LHCb performance:  
JINST 14 (2019) P04013

2 < η < 5

• Daughters of b & c hadron decays: , flight distance pT ∼ 𝒪(1 GeV/c) L ∼ 1 mm

proton beam

collision point
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https://iopscience.iop.org/article/10.1088/1748-0221/14/04/P04013
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 Luminosity

[PRL118(2017)052002] 

4

•Run 1: 2011+2012, 7, 8 TeV

•Run 2: 2015-2018, 13 TeV

•Run 3: 2022-2026, 13.6 TeV

Run 3

Run 2

Run 1
๏ Runs 1+2 : 9 fb-1   
๏ Run 3 : 23 fb-1 (expected)
๏ Large number of beauty and charm hadrons: 
    
   

σ(bb̄)(13 TeV) = (144 ± 1 ± 21) μb
σ(pp → cc̄X)(13 TeV) = (2369 ± 192) μb in 1 < pT < 8 GeV/c & 2 < y < 4.5

in 2 < y < 4.5
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 LHCb physics
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• Precise measurements of flavour observables of CKM matrix

• Probe new physics through rare decays, FCNC, CP violation etc

• Hadron physics to understand the QCD 

• Heavy ions & EW physics

exotic states
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CP violation? 



 CKM matrix
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 CKM matrix
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๏  Key test of the SM: Verify unitarity of CKM matrix
•Magnitudes: branching fractions or mixing frequencies 
•Phases: CP violation measurement

๏  Sensitive probe for new physics 

VudV
⇤
ub + VcdV

⇤
cb + VtdV

⇤
tb = 0

<latexit sha1_base64="WVzDD59NxygYbLXDpUDvJgX048c=">AAACNHicbZDLSsNAFIYn9VbrrerSTbAIglASKdSNUHTjsoK9QBvLZDpph04mYeZECCGP4mv4Am71AQR3okufwWmaRS8emOHn+8/hzPxuyJkCy/owCmvrG5tbxe3Szu7e/kH58KitgkgS2iIBD2TXxYpyJmgLGHDaDSXFvstpx53cTv3OE5WKBeIB4pA6Ph4J5jGCQaNBud4eJNEwnd5u+tjHCi60JhkhcwQyAjm5tgblilW1sjJXhZ2LCsqrOSj/9IcBiXwqgHCsVM+2QnASLIERTtNSP1I0xGSCR7SnpcA+VU6SfTA1zzQZml4g9RFgZnR+IsG+UrHv6k4fw1gte1P4n9eLwLtyEibCCKggs0VexE0IzGla5pBJSoDHWmAimX6rScZYYgI604UtHo2FH6YlHYy9HMOqaF9W7Vq1dl+rNG7yiIroBJ2ic2SjOmqgO9RELUTQM3pFb+jdeDE+jS/je9ZaMPKZY7RQxu8fo+StFw==</latexit>



 Measurement of CKM matrix

Complementarity between beauty and charm factories
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 CKM angle β(s)

9

VusV
⇤
ub + VcsV

⇤
cb + VtsV

⇤
tb = 0

<latexit sha1_base64="ih5kM5n8HRZaiC9ChWTZIYTwpWk=">AAACLHicbVDLSsNAFJ3UV62vqks3wSKIQk2koBuh6MZlBfuANpbJdNIOnUzCzI1QQj7D3/AH3OofuBFx2+9wkkaw1QMznHPuvdyZ44acKbCsD6OwtLyyulZcL21sbm3vlHf3WiqIJKFNEvBAdlysKGeCNoEBp51QUuy7nLbd8U1abz9SqVgg7mESUsfHQ8E8RjBoq18+a/XjSCXp7SYPJ6eakEySHwmZhFReWaV+uWJVrQzmX2LnpIJyNPrlaW8QkMinAgjHSnVtKwQnxhIY4TQp9SJFQ0zGeEi7mgrsU+XE2ccS80g7A9MLpD4CzMz9PRFjX6mJ7+pOH8NILdZS879aNwLv0omZCCOggswWeRE3ITDTlMwBk5QAn2iCiWT6rSYZYYkJ6Czntnh0IvwwSYOxF2P4S1rnVbtWrd3VKvXrPKIiOkCH6BjZ6ALV0S1qoCYi6Am9oFf0Zjwb78an8TVrLRj5zD6agzH9BhMkqJA=</latexit>

βs = arg(−
VtsV*tb
VcsV*cb

)

VudV
⇤
ub + VcdV

⇤
cb + VtdV

⇤
tb = 0

<latexit sha1_base64="WVzDD59NxygYbLXDpUDvJgX048c=">AAACNHicbZDLSsNAFIYn9VbrrerSTbAIglASKdSNUHTjsoK9QBvLZDpph04mYeZECCGP4mv4Am71AQR3okufwWmaRS8emOHn+8/hzPxuyJkCy/owCmvrG5tbxe3Szu7e/kH58KitgkgS2iIBD2TXxYpyJmgLGHDaDSXFvstpx53cTv3OE5WKBeIB4pA6Ph4J5jGCQaNBud4eJNEwnd5u+tjHCi60JhkhcwQyAjm5tgblilW1sjJXhZ2LCsqrOSj/9IcBiXwqgHCsVM+2QnASLIERTtNSP1I0xGSCR7SnpcA+VU6SfTA1zzQZml4g9RFgZnR+IsG+UrHv6k4fw1gte1P4n9eLwLtyEibCCKggs0VexE0IzGla5pBJSoDHWmAimX6rScZYYgI604UtHo2FH6YlHYy9HMOqaF9W7Vq1dl+rNG7yiIroBJ2ic2SjOmqgO9RELUTQM3pFb+jdeDE+jS/je9ZaMPKZY7RQxu8fo+StFw==</latexit>

β = arg(
VtdV*tb
VcdV*cb

)

b̄

c̄q

q̄

q̄

B0
s/d

ϕ(1020)/K0
S

  ∝ − ηf ⋅ sin2β(s)⋅ sin(Δm(s)t)
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VusV
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VtsV*tb
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VudV
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ub + VcdV

⇤
cb + VtdV
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LHCb6 fb−1

𝐵0𝑠 → 𝐷−𝑠 𝜋+ 𝐵0𝑠 → 𝐵0𝑠 → 𝐷−𝑠 𝜋+ Untagged

Nat. Phys. 18(2022)1-5
Phys. Rev. Lett. 132 (2024) 051802Phys. Rev. Lett. 132 (2024) 021801

 ϕcc̄s
s = − 0.031 ± 0.018 rad

https://www.nature.com/articles/s41567-021-01394-x
https://doi.org/10.1103/PhysRevLett.132.051802
https://doi.org/10.1103/PhysRevLett.132.021801
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 CKM angle γ
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γ = arg(
VudV*ub

VcdV*cb
)

B�

<latexit sha1_base64="cWwq+EkQ1V1AXBGUnWBhsUuKTa4=">AAAB/3icbVDLSsNAFL3xWeur6tLNYBHcWBIp6LLUjcsK9gFtLJPpTTt0MgkzEyGULvwBt/oH7sStn+IP+B0mbRa29cCFwzn3cu89XiS4Nrb9ba2tb2xubRd2irt7+weHpaPjlg5jxbDJQhGqjkc1Ci6xabgR2IkU0sAT2PbGt5nffkKleSgfTBKhG9Ch5D5n1GRS/fGy2C+V7Yo9A1klTk7KkKPRL/30BiGLA5SGCap117Ej406oMpwJnBZ7scaIsjEdYjelkgao3cns1ik5T5UB8UOVljRkpv6dmNBA6yTw0s6AmpFe9jLxP68bG//GnXAZxQYlmy/yY0FMSLLHyYArZEYkKaFM8fRWwkZUUWbSeBa2+JjIIJpmwTjLMayS1lXFqVaq99VyrZ5HVIBTOIMLcOAaanAHDWgCgxG8wCu8Wc/Wu/Vhfc5b16x85gQWYH39AhK7lf4=</latexit>

e.g. D→K-π+

rDe�i�D

<latexit sha1_base64="wK5C9kCOeWvGsZaslqQz/9BtBac=">AAACEHicbVBLSgNBFOzxG+NvNEs3jUFwY+iRqMkuaBYuFUwUkjj0dN7Exp6eobtHGIZcwgu41Ru4E7fewAt4DjsxCxMteFBUvUc9KkgE14aQT2dufmFxabmwUlxdW9/YdLe22zpOFYMWi0WsbgKqQXAJLcONgJtEAY0CAdfB/dnIv34ApXksr0yWQC+iA8lDzqixku+WlN/EcJsf8G4fhKF+c1j03TKpHB6Reo1gUjkiXv3Ys4SMgb0JKaMJLnz3q9uPWRqBNExQrTseSUwvp8pwJmBY7KYaEsru6QA6lkoage7l4+eHeM8qfRzGyo40eKz+vshppHUWBXYzouZOz3oj8T+vk5qw1su5TFIDkv0EhanAJsajJnCfK2BGZJZQprj9FbM7qigztq+plBAyGSXjYrzZGv6S9mHFq1aql9Vy43RSUQHtoF20jzx0ghroHF2gFmIoQ0/oGb04j86r8+a8/6zOOZObEpqC8/ENaFqctQ==</latexit>

rBe
i(�B��)

<latexit sha1_base64="aCdG3KKfwpS3lLvSpU5JUtM3+Qk="></latexit>

D0h�

<latexit sha1_base64="D1E83rUksn+ejTLHOdt50ndAnkI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgxbArAT0G9eAxgnlAsgmzk9lkyMzsMjMrhCU3f8Cr/oE38eqP+AN+h5NkDyaxoKGo6qa7K4g508Z1v53c2vrG5lZ+u7Czu7d/UDw8augoUYTWScQj1QqwppxJWjfMcNqKFcUi4LQZjG6nfvOJKs0i+WjGMfUFHkgWMoKNlZp3XRcNuxe9YsktuzOgVeJlpAQZar3iT6cfkURQaQjHWrc9NzZ+ipVhhNNJoZNoGmMywgPatlRiQbWfzs6doDOr9FEYKVvSoJn6dyLFQuuxCGynwGaol72p+J/XTkx47adMxomhkswXhQlHJkLT31GfKUoMH1uCiWL2VkSGWGFibEILW0I6liKeFGww3nIMq6RxWfYq5cpDpVS9ySLKwwmcwjl4cAVVuIca1IHACF7gFd6cZ+fd+XA+5605J5s5hgU4X780Npcq</latexit>

D̄0h�

<latexit sha1_base64="XDz+yjv2H4eSDy+3DxLv/OTCAAI=">AAACCHicbVDLSsNAFJ34rPVVdelmsAhuLIkUdFnUhcsK9gFtWibTm3boZBJnJkII+QF/wK3+gTtx61/4A36H0zYL23rgwuGcezmX40WcKW3b39bK6tr6xmZhq7i9s7u3Xzo4bKowlhQaNOShbHtEAWcCGpppDu1IAgk8Di1vfDPxW08gFQvFg04icAMyFMxnlGgjuV2PyPQ269l41Dvvl8p2xZ4CLxMnJ2WUo94v/XQHIY0DEJpyolTHsSPtpkRqRjlkxW6sICJ0TIbQMVSQAJSbTp/O8KlRBtgPpRmh8VT9e5GSQKkk8MxmQPRILXoT8T+vE2v/yk2ZiGINgs6C/JhjHeJJA3jAJFDNE0MIlcz8iumISEK16WkuxYdEBFFWNMU4izUsk+ZFxalWqvfVcu06r6iAjtEJOkMOukQ1dIfqqIEoekQv6BW9Wc/Wu/Vhfc5WV6z85gjNwfr6BTRrme8=</latexit>

fDh�

<latexit sha1_base64="pKclFrItS6csoMdpoYjbbOqsBmI=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBC8GHYloMegHjxGMA9I1jA76U2GzMwuM7PCsuTmD3jVP/AmXv0Rf8DvcJLswSQWNBRV3XR3BTFn2rjut7Oyura+sVnYKm7v7O7tlw4OmzpKFIUGjXik2gHRwJmEhmGGQztWQETAoRWMbiZ+6wmUZpF8MGkMviADyUJGibFSK+zd4uHjea9UdivuFHiZeDkpoxz1Xumn249oIkAayonWHc+NjZ8RZRjlMC52Ew0xoSMygI6lkgjQfjY9d4xPrdLHYaRsSYOn6t+JjAitUxHYTkHMUC96E/E/r5OY8MrPmIwTA5LOFoUJxybCk99xnymghqeWEKqYvRXTIVGEGpvQ3JYQUinicdEG4y3GsEyaFxWvWqneV8u16zyiAjpGJ+gMeegS1dAdqqMGomiEXtArenOenXfnw/mcta44+cwRmoPz9QuM/5dh</latexit>

charm 
mixing

๏ Weak phase in interference between  and  , theoretically 
clean observable ( )

b → cūs b → uc̄s
δγ/γ ∼ 10−7
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charm 
mixing

charm mixing

๏ Weak phase in interference between  and  , theoretically 
clean observable ( )

b → cūs b → uc̄s
δγ/γ ∼ 10−7
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 CKM angle γ

10

γ = arg(
VudV*ub

VcdV*cb
)
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charm 
mixing

charm mixing

ψ(3770)

D0

D̄0

inputs from 
BESIII & CLEO

๏ Weak phase in interference between  and  , theoretically 
clean observable ( )

b → cūs b → uc̄s
δγ/γ ∼ 10−7
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  measurementsγ
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JHEP02(2024)118 JHEP05(2024)025

 with  B0 → D0K*(892)0 D → hh & 4h & K0
ShhPartial reco.  with B± → D*0h±

D*0 → D( → K0
Shh)γ/π0

JHEP12(2023)013

γ = (69+13
−14)

∘

γ = (92+21
−17)

∘ γ = (63.2+6.9
−8.1)

∘

Full reconstruction of  with B± → D*0K±

D*0 → D( → K0
Shh)γ/π0

https://doi.org/10.1007/JHEP02(2024)118
https://link.springer.com/article/10.1007/JHEP05(2024)025
https://doi.org/10.1007/JHEP12(2023)013
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 Latest   combinationγ LHCb-CONF-2024-004

https://cds.cern.ch/record/2905625/files/LHCb-CONF-2024-004.pdf
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 Latest  combinationγ

13

LHCb-CONF-2024-004

๏ 19 LHCb  decay measurements +  11  decay measurements + 27 external inputs 
๏ 29 physics parameters of interest + additional nuisance parameters

B D

γ = (64.6 ± 2.8)∘ • Surpass LHCb design: 

• Consistent with SM predictions 
4∘

(65.5+0.09
−2.65)

∘

δKπ
D = (191.6+2.5

−.4 )∘
x = (0.41 ± 0.05) %
y = (0.621+0.022

−0.021) %
|q/p | = 0.989 ± 0.015

https://cds.cern.ch/record/2905625/files/LHCb-CONF-2024-004.pdf


CP violation



 P. Li · STCF workshop· 2025-07-05 15

 Direct CPV in B+ → J/ψπ+

๏ O(1%) direct CP violation expected in   [PRD 49 (1994) 5904, PRD 52 (1995) 242] 

๏ Important control channel to understand penguin effects in  measurement 
B+ → J/ψπ+

sin 2β

arXiv: 2411.12178

[PRD 79 (2009) 014030, JHEP 03 (2015) 145]
AT ∝ λ3 AP ∝ λ3

ℛπ/K ≡
B(B+ → J/ψπ+)
B(B+ → J/ψK+)

=
Nπ

NK
×

ϵK

ϵπ

 ΔACP ≡ ACP(B+ → J/ψπ+) − ACP(B+ → J/ψK+)
=ΔAraw−ΔAK/π

D −ΔAK/π
PID

First evidence for direct CP violation in beauty decays to charmonium final states (3.2 )σ

https://arxiv.org/abs/2411.12178
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  Charmless three-body  decaysb

๏ Complex CP violation pattern in multi-body  decays, as 
large as 80%

๏ Interesting to search for CP violation in  decays

B

Λ0
b

PRL124 (2020) 031801 
PRD101 (2020) 012006

16

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.124.031801
https://doi.org/10.1103/PhysRevD.101.012006


 P. Li · STCF workshop· 2025-07-05 17

 CP Violation in baryonic decays
๏ Baryons crucial for asymmetries in Universe, no CP violation in baryons observed yet
๏ CPV:  baryons ,  baryons , hyperon b 𝒪(1 − 10%) c 𝒪(0.1%) 𝒪(0.001 − 0.01%)

๏Puzzling situation: similar  production as , 
huge significance of CPV in , none in ?

Λ0
b B+

B+ Λ0
b

arXiv:2411.18323

https://arxiv.org/pdf/2411.18323
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 A long list of searches in  baryons at LHCbb

credit: Yanxi Zhang
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  Evidence of CP violation in baryonic decays

9 fb−1

 yieldsΛ0
b → ΛK+K−

Preliminary
Λ0

b → ΛK+K− Λ̄0
b → Λ̄K+K−

ΔACP = 0.083 ± 0.023 ± 0.016
First evidence for CP violation, 3.1σ

Preliminary

arXiv: 2411.15441

19

https://arxiv.org/abs/2411.15441
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arXiv:2503.14954 
Accepted by Nature

 First observation of CP violation in baryon

https://arxiv.org/pdf/2405.06556
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arXiv:2503.14954 
Accepted by Nature First observation of CP violation in baryon

• \ • CP violation unexpectedly small for baryons
• Is it SM or new physics? Likely SM, but 

more studies needed to quantify

[J.P. Wang, F.S. Yu, 
CPC 48 (2024) 101002]

https://arxiv.org/pdf/2405.06556
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  CP violation in charm sector
•GIM mechanism very effective for charm decays, SM loops highly suppressed
•Tiny weak phases in first two generations of CKM matrix (< 𝜆b∼ 0.1%)

•Oscillation and CPV ( ) 
•Long distance contribution comparable/larger than short distance

≤ 10−3
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•Oscillation and CPV ( ) 
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≤ 10−3
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 Direct CP violation in D+ → K+K−π+

•  Search for localised CP violation in the phase space of  decay 
•  Control channel  to subtract nuisance asymmetries

D+ → K+K−π+ (S)
D+

s → K+K−π+ (C)

D+ → K+K−π+ (S) D+
s → K+K−π+ (C)

•Extract a p-value for the hypothesis of 
no localised CP violation

PRL134(2025)081901

https://arxiv.org/pdf/2409.01414
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 Direct CP violation in D+ → K+K−π+
PRL134(2025)081901

•  precision up to  ΔAi
CP 10−3 •p-values (2.3-14.1%) compatible with absence of 

localised CP violation in Dalitz plot

D+ → ϕπ+D+ → K̄*0K+

24

https://arxiv.org/pdf/2409.01414
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 Time-dependent CP violation in D0 → π+π−π0

•First measurement of time-dependent CP violation in SCS mode

ΔY ≡ ηCPΔYfCP
= (−1.3 ± 6.3 ± 2.4) × 10−4

•No evidence for time-dependent CP violation, 
constant with world average

Phys. Rev. Lett. 133 (2024) 101803

https://doi.org/10.1103/PhysRevLett.133.101803


Rare decays

•Sensitive to tiny contributions of heavy BSM (>multi 
TeV) particles


•Testing different couplings than b and s quark systems
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 Test of lepton flavour universality PRL134(2025)121803

Agree with the Standard Model 
expectation of lepton flavour universality

B0
s → ϕℓ+ℓ−

https://arxiv.org/pdf/2410.13748
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 Search for B0 → K*0τe arXiv:2506.15347

https://arxiv.org/pdf/2506.15347


 P. Li · STCF workshop· 2025-07-05 29

 Search for Λ+
c → pμ+μ−

PRD110(2024)052007

n Phys. Rev. D 110 (2024) 052007

https://arxiv.org/pdf/2407.11474
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  Angular and CP asymmetries of Λ+
c → pμ+μ−

30

•First study of angular & CP asymmetry in rare baryonic 
charm decay

PRD111(2-25)L091102

Search for resonance-enhanced effects 

https://arxiv.org/pdf/2502.04013
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  Angular and CP asymmetries of Λ+
c → pμ+μ−

30

•First study of angular & CP asymmetry in rare baryonic 
charm decay

PRD111(2-25)L091102

Search for resonance-enhanced effects 

https://arxiv.org/pdf/2502.04013


 P. Li · STCF workshop· 2025-07-05 31

 Observation of Σ+ → pμ+μ− arXiv:2504.06096

•No structure is seen in the dimuon invariant-mass 
distribution

•Compatible with expectations from the SM

https://arxiv.org/pdf/2504.06096


QCD: Hadron spectroscopy

https://www.nikhef.nl/~pkoppenb/particles.html
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 Conventional hadrons

arXiv:2502.18987

https://arxiv.org/pdf/2502.18987
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 Conventional hadrons LHCb-PAPER-2025-014
arXiv: 2507.02149

arXiv:2502.18987

https://arxiv.org/abs/2507.02149
https://arxiv.org/pdf/2502.18987
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 Conventional hadrons Phys. Rev. Lett. 131 (2023) 171901 LHCb-PAPER-2025-014
arXiv: 2507.02149

arXiv:2502.18987

https://arxiv.org/abs/2507.02149
https://arxiv.org/pdf/2502.18987
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 Conventional hadrons Phys. Rev. Lett. 131 (2023) 171901

Ξ**+
c → Ξc(2645)0( → Ξ+

c π−)π+

 
isospin partner

Ξc(2932)0
 ？Ξc(2965)0

LHCb-PAPER-2025-014
arXiv: 2507.02149

arXiv:2502.18987

https://arxiv.org/abs/2507.02149
https://arxiv.org/pdf/2502.18987
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 Conventional hadrons Phys. Rev. Lett. 131 (2023) 171901

Ξ**+
c → Ξc(2645)0( → Ξ+

c π−)π+

 
isospin partner

Ξc(2932)0
 ？Ξc(2965)0

LHCb-PAPER-2025-014
arXiv: 2507.02149

arXiv:2502.18987 arXiv: 2506.13334

https://arxiv.org/abs/2507.02149
https://arxiv.org/pdf/2502.18987
https://arxiv.org/abs/2506.13334


 P. Li · STCF workshop· 2025-07-05 34

 Spin parity of Ξc(3055)+(0) PRL134(2025)081901

Ξ0(−)
b → Ξ**+(0)

c ( → DΛ)π−

•  determined to be  (6.5 ),   favoured as  but not significant

•Favors  as a 1D 𝜆-mode excitation of flavor antitriplet
JP(Ξb(3055)) 3/2+ σ Ξc(3080) 5/2+

Ξc(3055)+(0)

[CPC 47 (2023) 073105]

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.134.081901
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 Exotic hadrons
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 Exotic hadrons

without hc(4000), χc1(4010), hc(4300)

arXiv:2406.03156

B+ → D*±D∓K+

https://arxiv.org/pdf/2406.03156
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2.4 σ
4.3 σ
5.5 σ

1.6 σ

35

 Exotic hadrons

without hc(4000), χc1(4010), hc(4300)

arXiv:2404.14301

arXiv:2406.03156

B+ → D*±D∓K+

https://arxiv.org/pdf/2407.14301
https://arxiv.org/pdf/2406.03156
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 Study of  B → D(*)D̄h(h)

plot from Yanxi’s talk

PRL133(2024)131902

Sci.Bull. 70(2025)1432–1444

PRL131 (2023) 071901

PRL 125 (2020) 242001 
PRD 102 (2020) 112003

PRL 134 (2025) 101901
PRD 108 (2023) 012020

EPJC 84 (2024) 575

PRD 110 (2024) L031104

JHEP 07 (2024) 140

PRL126(2021)122002 

PRL 131 (2023) 041902

https://arxiv.org/abs/2406.03156
https://www.sciencedirect.com/science/article/pii/S2095927325001872?via=ihub
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 Study of  Ds1(2460)+ → D+
s π+π− Sci.Bull. 70(2025)1432–1444

•Unexpected properties for  and 

•Masses ~100 MeV below predictions
• Isospin-violating decay 

•Double-bump line shape  if  is a  
molecule

D*s0(2317)+ Ds1(2460)+

D(*)+
s π0

m(ππ) Ds1(2460)+ D*K

[Commun. Theor. Phys. 
75 055203]

•  as tetraquark: isospin partners proposed 
inspired by 
Ds0(2317)+

Tcs̄(2900)++/0 → D+
s π+/0 [PRD 110, 034014]

~800 
 Ds1(2460)+ → D+

s π+π−

https://www.sciencedirect.com/science/article/pii/S2095927325001872?via=ihub
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 Study of  Ds1(2460)+ → D+
s π+π− Sci.Bull. 70(2025)1432–1444

Two model describe data equally well!

https://www.sciencedirect.com/science/article/pii/S2095927325001872?via=ihub
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 Run 3 in data taking 
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 Production asymmetry of charm hadrons in Run 3 arXiv:2505.14494

•  In pp collisions,  and  produced in pairs BUT the symmetry 
disrupted in the hadronisation.

•Test hadronisation models to tune event generators (Lund 
string model, cluster hadronisation model…)

c c̄

• No significant asymmetry 
observed 

• Comparable statistical 
uncertainty as Run 1 with 
~1/15 integrated luminosity

First result using Run 3 data!

https://arxiv.org/abs/2505.14494
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LHCb-PUB-2018-009

Great opportunities for many new 
discoveries and NP searches

41

~  
~1 visible interaction/bunch-crossing

ℒmax ∼ 4 × 1032 cm−2s−1 ~  
~5 visible interaction/Xing

ℒmax ∼ 2 × 1033 cm−2s−1 ~  
~40 visible interaction/bunch-crossing

ℒmax ∼ 1.5 × 1034 cm−2s−1

Now

  Looking at Run 3 and beyond  

Uncertainty reduced by factor ~10 

1% level precision for CKM elements

High precision in charm physics, 
up to 10-5

https://cds.cern.ch/record/2636441
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 Summary

42

Run 3 is running, a lot of new results to coming!

✓ LHCb pushes flavour physics to new frontier
✓ World-leading precision measurements of CKM matrix: 
✓ Rich hadron spectroscopies to understand QCD 
✓ New physics searches in rare decays

β(s), γ, |Vqb |

Upgrade II 
HL-LHC

https://lhcb-outreach.web.cern.ch/2024/10/18/end-of-successful-proton-proton-collision-data-taking-period/
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Thank you
43



Back up slides
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credit: Tara Nanut
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 Observation of χc1(3872) → γψ(2S)
•  observed in  with 9   collision data 
• In tension with the upper limit set by BESIII
• Inconsistent with pure  molecular hypothesis for  but agree with many others

χc1(3872) → γψ(2S) B+ → χc1(3872)K+ fb−1 pp

DD̄* χc1(3872)

arXiv:2406.17006 

https://arxiv.org/pdf/2406.17006
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 Amplitude analysis of B+ → ψ(2S)K+π+π− arXiv:2407.12475

Tcc̄s̄1(4600)0 Tcc̄1(4200)±χc0(4475)

•  First full 7D amplitude analysis of  with 9   collision data
•   resonance confirmed,  with a significance > 5
•  Hidden-charm exotic states to  final sates observed for the first time
•Four  states identified and shows similarities to 

B+ → ψ(2S)K+π+π− fb−1 pp
Tcc̄1(4430)± JP(Tcc̄1(4200)±) = 1+ σ

ψ(2S)K+π−

X0 → ψ(2S)π+π− X(J/ψϕ)

https://arxiv.org/pdf/2407.12475
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 Amplitude analysis of B+ → ψ(2S)K+π+π−

•  First full 7D amplitude analysis of  with 9   collision data
•   resonance confirmed,  with a significance > 5
•  Hidden-charm exotic states to  final sates observed for the first time
•Four  states identified and shows similarities to 

B+ → ψ(2S)K+π+π− fb−1 pp
Tcc̄1(4430)± JP(Tcc̄1(4200)±) = 1+ σ

ψ(2S)K+π−

X0 → ψ(2S)π+π− X(J/ψϕ)

arXiv:2407.12475

Tcc̄s̄1(4600)0 Tcc̄1(4200)±χc0(4475)

https://arxiv.org/pdf/2407.12475
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 Angular analysis in B0
s → ϕe+e− JHEP 03 (2025) 047

•FCNC process involving  
transition

b → s

https://arxiv.org/pdf/2411.10219
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  decaysb → sℓ+ℓ−

•  FCNC process involving  transition provides powerful indirect probes for effects beyond 
the Standard Model (SM)

•  Undiscovered particles may transition and deviate the decay rate or the angular distribution 

b → s Are these anomalies new physics?
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 Understanding non-local contributions arXiv:2405.17347

•A model combines the local and nonlocal amplitudes ( ) across 
whole  spectrum (0.1-18.0 GeV2/c4) in 
•Simultaneously determine the nonlocal contributions and Wilson coefficients 

ω, ρ, ϕ, ψ, DD̄, ττ
q2 B0 → K*0μ+μ−

• Interference with nonlocal contributions has a minor impact on the Wilson Coefficients

𝒞9: 2.1𝜎 deviation from SM, a slight dependence on 
local form factor constraint

mailto:https://arxiv.org/pdf/2405.17347
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 Lepton flavour anomalies in charged current

arXiv:2406.03387

•  couples equally to three generations of leptons, tested through R(Hc) measurementsW±

https://arxiv.org/pdf/2406.03387

