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LHCb Detector .
Weigt 5600 omnes Electromagnetic
Lo 20m Calorimeter

RICH1

Locator

Forward spectrometer

Designed to measure

heavy-flavour decays

Tracking

Run 1 and 2 - great success: an Station Muon

Dipole ook Hadronic ~ Stations
unprecedented sample of b and ¢ Magnet statond Calorimeter

decays
The "old" data is still being
analysed

3

— 2024 (136 TeV): 9.56 b "
2023 (13,6 Tev): 037 1"
2022 (136 ToV): 082 10"

— 2018 (13 Tev): 219 16"
2017 (13 Tev): 171 16°

—2016 (13 TeV): 167 0"

—2012 (8 Tev): 208 1"

2011 (7 Tev): 1.11 167
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Undergone the upgrade | in
2019-2021
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First results from Run 3 coming
soon

Integrated Recorded Luminosity (o)
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https://arxiv.org/abs/2309.09728

v from B — D*K

Runl + Run2 = 9fb~!
D* is reconstructed through the decay chains
D*—Dn®/v; D—Kdrtr~ /KIKTK™
Signal yields variation analysis across the D
decay phase-space
Final states need to be accessible to both D° %4
=0 . SR
and D" to have an interference =
0.14
0.12
0.10
0.08
0.06
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BB Beauty and Charm
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https://arxiv.org/pdf/2310.04277

~ from B — DK* %

arXiv:2410.21115

v = (63 + 13)°
X T T T ™)
04 '-— i
B* — DOK*+ ; ]
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0.0 :'— —:
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https://arxiv.org/pdf/2410.21115

CP in B® — D°K®"

v = (632°33)°

S

JHEP 05(2024) 025
Interference between B® — DOK% and B° — DOK* enables to measure

D® — K¥n*(ntn™), D° — nta—(xtm~) and D° — K+ K~ final states

Parameter Value
Axn 0.031 £0.017 £ 0.015
Rk 0.069 % 0.013 % 0.005
Rk 0.093 +0.013 % 0.005
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https://arxiv.org/pdf/2401.17934

Search for CP violation in DT - %

Dt 135M Ds 181M

Significance Sa ., = AAcp

TDAcp

test statistics x? = Zf\’b""S(SgCPF

In the phase-space region dominated by
Dt — ¢nt and ¢ — KUK+

Weighted candidates / (2.7x10° GeV*)

Weighted candida

1.5 2 1.5 2
S(K"7*) [GeV?] S(K" %) [GeV?]
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The most sensitive search performed through the phase-space of a
multi-body decay
No evidence of CP violation

For more CPV in charm = Luca Balzani’'s talk tomorrow
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https://arxiv.org/pdf/2409.01414

Evidence for direct CP-violation in baryons %

arXiv:2411.15441

T Lo TP
Ap/Zp — NhHO) Ew i f
6 final states (7, K) S <
Run 1 and 2 ;f:lz g
BF search/measurement R R ., :
5400 5600 5800 6000 5400 5600 5800 6000

m(AK*K") [MeV/c?] m(AK*K"™) [MeV/c?]

Measurement of CP asymmetries, evidence of direct CP-violation in
A — AKTK~ (3.10):
AAcp(N) — AKTK™)=0.083 +0.023 + 0.016
AAcp(N) — Artr~) = —0.013 4 0.053 4+ 0.018
AAcp(N) — AKT77) = —0.118 4+ 0.045 4 0.021
AAcp(Z9 — AK~7+) = 0.27 4+ 0.12 + 0.05
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https://arxiv.org/pdf/2411.15441

Beauty to charmonium

e

arXiv:2411.12178

Evidence for direct CPV

AACPZACP(B'FHJ/\UW'F)

ACP(B+~>J/\UK+)
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https://arxiv.org/pdf/2411.12178

Summary %

LHCb remains an important player in the game in

e CKM parameters

e CP violation in beauty and charm

Didn't fit in this talk
e Lepton Flavour universality

e Hadron spectroscopy

SMOG program

Heavy lon program

Search for CPT violation

A. Szabelski (NCBJ) LHCb highlights 3rd December 2024 11 /12



THANK YOU & STAY TUNED
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CPT violation search in D° — K7+
Phys.Rev.D 104 (2021) 7, 072010
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https://arxiv.org/abs/2105.09889
https://arxiv.org/pdf/2407.07215

Flavour universality test with B, — ¢// arXiv:2410.13748
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results consistent with the SM
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