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Introduction

The SM mechanism of CP Violation (still) gives an accurate picture of nature:
no clear indication of NP

CP violation generally represents a major constraint on models beyond the SM.

What this talk covers:

The angles ϕs,d , ϕss̄s
s

Mixing parameter ∆Γs

γ from various B → Dh decays
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Time-dependent CPV in B decays

Time dependent CPV in b-sector
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ϕs from B0
s → J/ψK +K − [PAPER-2023-016]
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Sf ≈ sin(ϕs) and ϕs ≈ −2βs

Time dependent-flavor tagged-angular
analysis

Using full run 2 data

Polarization dependent results
(statistical only):
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ϕs from B0
s → J/ψK +K − [PAPER-2023-016]
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Polarization independent results:

Combined with run 1:
ϕs = −0.044 ± 0.020 rad

λ = 0.990 ± 0.010
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Every ϕs from LHCb [PAPER-2023-016]
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ϕss̄s
s from Bs → ϕϕ [PAPER-2023-001]
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Sf ≈ sin(ϕss̄s
s and ϕss̄s

s ≈ 0 in SM

Time dependent-flavor tagged-angular
analysis

Using full run 2 data

Results:

]2c [MeV/)-K+K-K+m(K
5200 5300 5400 5500 5600

)2
C

an
di

da
te

s 
/ 1

1.
25

 (
M

eV
/c

1

10

210

310

LHCb
-16 fb

(a)Data
Fit

 φφ → 0
sB

Kpφ → 0
bΛ

Combinatorial

Decay time [ps]
2 4 6 8 10

C
an

di
da

te
s 

/ (
0.

07
 p

s)

2−10

1−10

1

10

210

310
(d) LHCb

-16 fb



ϕss̄s
s from Bs → ϕϕ [PAPER-2023-001]
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Polarization dependent results (statistical only):

Combined with run 1:
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sin 2β from B0 → ψ(→ l+l−)KS(→ π+π−) [PAPER-2023-013]
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Sf ≈ sin(2β)
Time dependent-flavor tagged analysis
Using full run 2 data
Results:
SψK 0

S
= 0.7158 ± 0.0133 ± 0.0078

CψK 0
S

= 0.0120 ± 0.0123 ± 0.0029



sin 2β from B0 → ψ(→ l+l−)KS(→ π+π−) [PAPER-2023-013]
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Sf ≈ sin(2β)
Time dependent-flavor tagged analysis
Using full run 2 data
Results:
SψK 0

S
= 0.7158 ± 0.0133 ± 0.0078

CψK 0
S

= 0.0120 ± 0.0123 ± 0.0029
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sin 2β from B0 → ψ(→ l+l−)KS(→ π+π−) [PAPER-2023-013]
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HFLAV 2021 ⇒ HFLAV 2023



∆Γs measurement [PAPER-2023-025]
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CP-even B0
s → J/ψη′(→ ρ0γ) and CP-odd B0

s → J/ψf 0(980)(→ π+π−)

Extended unbinned simultaneous maximum-likelihood fit to the 8 decay-time bins

Ratio of yields in each bin is corrected by the relative decay-time acceptance



∆Γs measurement [PAPER-2023-025]
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∆Γs = 0.087 ± 0.012 ± 0.009ps−1

HFLAV: ∆Γs = 0.080 ± 0.006ps−1



γ measurements at LHCb
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Use final states accessible to both D and D̄
to examine interference between b → c and
b → u quark transitions
Measurement technique depends on
D-decay mode



γ with Bs → D±
s K ∓ [CONF-2023-004]
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D±
s reconstructed in 5 decay modes

Full run 2 data: 20950 ± 180 candidates

Closely following ∆Ms analysis with Bs → D−
s π

+
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γ with Bs → D±
s K ∓ [CONF-2023-004]
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Simultaneous decay time fit of all modes and years

External input −2βs = (−0.031 ± 0.018) rad

Resulting for run 2: γ = (74 ± 11)◦
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γ with B0 → D0(→ KShh)K ∗ [PAPER-2023-009]
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Branching fractions lower than in B± → DK±, but interference is larger (rB0 ≈ 3rB± )

Binned fit performed to determine the CP observables
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γ with B± → D∗K ± [PAPER-2023-012] [PAPER-2023-016]
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γ with B± → D∗K ± [PAPER-2023-012] [PAPER-2023-016]
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Fully reconstructed: Partially reconstructed:



Putting all together
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The SM mechanism of CP Violation (still) gives an accurate picture of nature:
no clear indication of NP



Pleasant Dreams! 
 LHCb discovers New Physics 
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Prospects [LPCC-2018-06, Feb 25, 2019]
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