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Outline

» Measurements of BSO — Bg oscillations with flavour specific decays
. BY — D7zt [arXiv:2011.12041]
. B) — D-ntntn™ [JHEP 03 (2021) 137]
» Measurements of time dependent CP in the BS — Bg system
. B — K*K~ [JHEP 03 (2021) 075]
. B) - D-K*ztz™ [JHEP 03 (2021) 137]
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https://dx.doi.org/10.1007/JHEP03(2021)137
https://dx.doi.org/10.1007/JHEP03(2021)075
https://dx.doi.org/10.1007/JHEP03(2021)137
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BY — B oscillations and TD-CPV

BY — B oscillations arise from virtual quark transitions

* Frequency proportional to the mass difference between the
heavy and the light eigenstates NAmSczl h

» Provide a second amplitude for the interference of Bbf) — f
and B — BY — fprocesses
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Flavour tagging
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o Crucial input to measure the identity of the BSO at production

 Combines informations from tracking and particle identification

subsystems
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B) — B oscillations
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farXiv:2011.12041]
[JHEP 03 (2021) 137]
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Measuring B — B? oscillations
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. Choose a flavour specific decay, i.e. B! — fbut B = f
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— identity of the BSO at decay from the charges of the decay products

* QOscillation frequency inversely proportional to the distance between two
peaks in the B decay time spectrum
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BY — Dz [arXiv:2011.12041]
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. Reconstructed 378 700 + 700 (148 000 + 400) signal B — Dz (z"n")
decays in Run 2 (+ Run 1)
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Signal yields
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BY — D ntntx™ [JHEP 03 (2021) 137]
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. BSO — D_ 7" supersedes Run 1 measurement with 1 fb-' [New J. Phys. 15
(2013) 053021]
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https://arxiv.org/abs/2011.12041
https://dx.doi.org/10.1007/JHEP03(2021)137
https://iopscience.iop.org/article/10.1088/1367-2630/15/5/053021
https://iopscience.iop.org/article/10.1088/1367-2630/15/5/053021

Fit to the oscillations

B — Dy " [arXiv:2011.12041]
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LHCb combination
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BY — Dz [arXiv:2011.12041]
Am, = 17.7683

Dont 6fb™ '}

Dontrtr= 9fb~tf

+0.005 1 (stat.)
+0.0032 (syst.) ps-!

Dont 1fb~tf
J/WKTK~ 2fb~ !

J/YKTK= 3fb™'F

(N E—

17.64

17.66

17.68

17.70

B — D ntntx™ [JHEP 03 (2021) 137]
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o Statistically independent samples
* Detector-related uncertainties fully correlated
* Uncertainties from fixed parameters negligible
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Systematic uncertainties
Decay length scale ~0.002 ps-!
Momentum scale ~0.001 ps-!

VELO alignment ~0.002 ps-!
(~0.007 ps)in B, » D n (x"7™)
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https://dx.doi.org/10.1007/JHEP03(2021)137

Time-Dependent CP violation

[JHEP 03 (2021) 075]
[JHEP 03 (2021) 137]
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Probing TD-CPV
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— CP in the interference — CP in the interference

*no CP in mixing is assumed
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Signal yields

BY — K*K~ [JHEP 03 (2021) 075] BY — D K*zx*n™ [JHEP 03 (2021) 137]
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 Reconstructed 70 310 = 320 signal BSO — KK~ decays in Run 2 and
7500 + 100 signal B! — D K*z*z~ decaysin Run 1 + 2
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TD-CP asymmetries

BSO — KTK~ [JHEP 03 (2021) 075] BS — DS_K-I_JZ'_'_?Z'_ [JHEP 03 (2021) 137]
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6.50 observation 4.40 evidence

combined with Run 1
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TD-CP asymmetries

Asymmetry
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BY — K*K™ [JHEP 03 (2021) 075]

~ LHCb _
- 1.91b"! i
— KK ~ sample —
SSK tagging i

(t-t,) mod (27w/Am,) [ps]

Asymmetry

0.1

S
-
h

—0.05

~ LHCb
- 1.91b’!
— KK ~ sample
_ OS tagging

+

_0.]O|m||m||||||m||m|||m||m|

0.05 0.1 0.15 0.2 0.25 0.3 0.35

(t-t,) mod (27/Amy) [ps]

mix

<C

BY — D K*zxtn™ [JHEP 03 (2021) 137]
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. BS — K™K~ results crosschecked with “simultaneous” and “per-event” methods in Run 2

. B > D-K*ntr~ measurement also performed through time-dependent amplitude

analysis (direct extraction of CKM phase )
 More details about interpretation in terms of CKIM phases in Wenbin Qian’s talk (Thursday)
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Conclusions

. Bg — BS system is an ideal laboratory to study time dependent CP
. BY — K"K~ [JHEP 03 (2021) 075]: first observation of TD-CP in the B
e BY — D K*ztn [JHEP 03 (2021) 137]: 4.40 evidence of TD-CP

« Enabled by LHCb excellent reconstruction of BSO — BQ oscillations

e BY — D n(xt77) [arXiv:2011.12041]: combination of LHCb
measurements of the BY mixing frequency A,
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Conclusions

. Bg — BS system is an ideal laboratory to study time dependent CP
. BY — K"K~ [JHEP 03 (2021) 075]: first observation of TD-CP in the B
e BY — D K*ztn [JHEP 03 (2021) 137]: 4.40 evidence of TD-CP

« Enabled by LHCb excellent reconstruction of BSO — BQ oscillations

e BY — D n(xt77) [arXiv:2011.12041]: combination of LHCb
measurements of the BY mixing frequency A,

Thank you for your attention!
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