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*Does not include “Search for CPV in DE“) — K"K K" arXiv:2303.04062 and “Search for CPV in

DO — trr 79" in preparation - see Serena Maccolini talk
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https://arxiv.org/abs/2303.04062
https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/Summary_all.html
https://indico.cern.ch/event/1166059/contributions/5407734/
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https://arxiv.org/abs/2206.07501
https://arxiv.org/abs/2206.07501
http://ckmfitter.in2p3.fr
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https://arxiv.org/abs/2209.03692
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https://arxiv.org/abs/2209.03692

v from B* — DIKTnmtnT|h* where D = IP, l_)o with 9 fb—!

B-hadronic parameters®:

K _ +3.1+0.5+3.0 -3
rPK = (94.6 23005 23)><10

DK _ +6.0+0.74+8.6
‘ op" = (134.6 60-07-87 )

F1.140.340.4, _ (s
. T =l Ry 3003)1X417O
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85" = (3118 150 93" 15.0)°

stat.tsyst.+external (D.had.par.)

9D had. par. constrained from combination of
LHCb, BESIII and CLEO-c results
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https://arxiv.org/abs/2209.03692

v from B* — DIKTK mtn)h* and B* — Dlntn o |h*
where D = D° D’ with 9 fbh

In(rp)
IBin numberl

e both binned and phase-space
integrated measurement
(Dt ])

e 5D phase space project onto 8 bins
in strong-phase difference § p and
ratio of amplitude magnitudes 7p

between D and D’ decays

-7 0

Tt
Op [rad]

dp and rp binning. Labels from —ito 4.
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https://arxiv.org/abs/2301.10328

v from B* — DIKTK ntn)h* and B — Dlntn nrn A+

where D = I, l_?o with 9 fb~! arXiv:2301.10328

B-hadronic parameters:

rPK =110130 x 1073 = f ) |
DK — g1tlde G150 LHCb

1008 R

T 5.4 —3 [ PSintegrated
‘ AL X107 o G -
5P = 298762 °
—118 E
o L \ L
0 50 100 150 o
y [°]

\/stat.? + syst.?

LHCb 2021 from JHEP12(2021)141
Model dependent! (from arXiv:1811.08304)
Waiting for strong-phase measurement from BESIII
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https://link.springer.com/article/10.1007/JHEP12(2021)141
https://arxiv.org/abs/1811.08304
https://arxiv.org/abs/2301.10328

Updated vy and charm mixing parameters combination

CERN-LHCb-CONF-2022-003

Changes: 2022 Combination from LHCb-CONF-2022-003:

B* — DIK*mFrtmT]ht, arXivi2209.03692 new

Bt — D[kt h~nO]hE, arXiv:2112.10617 update

charm mix. D° — At h™, arxiv:2202.09106 new

DY — KK, arXivi2209.03179 new

charm mix. D% — Kch*T[*, arXiv:i2208.06512 new
2021 Combination:

v = (65.4138)
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http://arxiv.org/abs/2209.03692
http://arxiv.org/abs/2112.10617
http://arxiv.org/abs/2202.09106
http://arxiv.org/abs/2209.03179
http://arxiv.org/abs/2208.06512
https://cds.cern.ch/record/2838029
https://cds.cern.ch/record/2838029

Charm CPV : CP asymmetry in D' — K"K~ with 5.7 fb~!

|Aff? — [ A2
o Acpsuppressed in SM or= |AA% + |Z]7|2
e Direct CP asymmetry in charm hadron
decays with DY — h™h™ decays
PRL 122 (2019) 211803 Aop ~ a}i n @ AY 0
D
direct asym. mixing asym.

see Serena Maccolini talk
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https://arxiv.org/abs/1903.08726
https://indico.cern.ch/event/1166059/contributions/5407734/

CP asymmetry in D — Kt K~ with 5.7 fb~!
arxiv:2209.03179
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https://arxiv.org/abs/2209.03179

CP asymmetry in D — Kt K~ with 5.7 fb~!

arXiv:2209.03179

‘ ‘ Acp(K"K™) =[6.845.44+1.6]x107* ' '
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https://arxiv.org/abs/2209.03179

CP asymmetry in D — Kt K~ with 5.7 fb~!
arXiv:2209.03179
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https://arxiv.org/abs/2209.03179

Time dependent CPV in b-sector

see Ramon Angel Ruiz Fernandez talk

&
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https://indico.cern.ch/event/1166059/contributions/5407730/

Time dependent CPV in b-sector
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mixing induced CPV direct CPV
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sin(2pB) from B® — YK (7t ) with 6 fb~! LHCb
Sy~ sin(2P) LHCb-PAPER-2023-013 in preparatio
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https://link.springer.com/article/10.1140/epjc/s10052-020-8156-7
https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/Summary_all.html
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sin(2pB) from B — P KO (7t ) with 6 fb~! LHCb
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https://arxiv.org/abs/physics/0402083
https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/Summary_all.html

sin(2pB) from B — P KO (7t ) with 6 fb~! LHCb
LHCb-PAPER-2023-013 in preparation
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https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/Summary_all.html
https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/Summary_all.html

sin(2pB) from B — P KO (7t ) with 6 fb~! LHCb
LHCb-PAPER-2023-013 in preparation
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https://link.springer.com/article/10.1140/epjc/s10052-020-8156-7
https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/Summary_all.html

sin(2pB) from B® — P KO (7"

sin(2B) = 0.699 £ 0.017 = 0.708 £ 0.011
Cep =0.005 £ 0.015 = 0.006 £ 0.010

sin(23) = sin(2q,) %

1) with 6 fb~! LHCb

b - ccs CCP

Summer 2023

PRELIMINARY PRELIMINARY

BaBar J/y Kg 0.657+0.036 * 0.012 BaBar J/ Ky N 0.026'+ 0.025 £ 0.016
PRD 79 (2009) 072009 L——— ! PRD 79 (2009} 072009
BaBar J/y K, 0.694 + 0.061 + 0.081 BaBar J/ K, N -0.033 + 0.050 + 0.027
PRD 79 (2009) 072009 H PRD 79 (2009) 072009
BaBar y(2S) K 0.897.+0.100 + 0.0’;;6 BaBar y(2S) K. L 0,089 +0.076 + 0.020
PRD 79 (2009) 072009 ; PRD 79 (2009) 072009
Belle JAy K, 0.670 +0.029 + 0.013 Belle J/y K, 0.015 +0.021 5932
PRL 108 (2072) 171802 bl : PRL 108 (2072) 171802
Belle J/Y K, 0.642 + 0.047 £ 0.021 Belle J/Y K, -0.019 £ 0.026 *$317
PRL 108 (20%2) 171802 M ; PRL 108 (20%2) 171802 v
Belle y(2S) K, 0.718 +0.090 + 0.081 Belle y(2S) K, -0.104 + 0.055 3927
PRD 77 (2008) 091103(R) : PRL 108 (2012) 7802
LHCb Run 1 J/y K 0.750 £ 0.040 LHCb Run 1 J/p K -0.014 0,030
JHEP 11 (2017) 170 ; JHEP 11 (2017) 170
LHCb Run 1 y(2S) K, 0.840 + 0.100 + 0.010 LHCb Run 1 y(2S) K N -0.050 +0.100  0.010
JHEP 11 (2017) 170 : JHEP 11 (2017) 170
LHCb Run 2 J/y K 0.720 +0.014 + 0.007 LHCb Run 2 J/y Kg et 0.018 +0.013 £ 0.003
LHCb-PAPER-2023-013 3 : LHCb-PAPER-2023-013
LHCb Run 2 y(2S) K, N 0.647 +0.053 + 0.018 LHCb Run 2 y(2S) Fs -0.083 + 0.048 + 0.005
LHCb-PAPER-2023-013 : LHCb-PAPER-2023-013
World Average Ll 0.708 +0.0:11 World Average ] 0.006 +0.010
HFLAV : HFLAV i

0.4 0.5 0.6 0.7 0.8 0.9 1 -0.3 -0.2 -0.1 0 0.1 0.2 0.3

Valeriia Lukashenko on behalf of LHCb, ATLAS and CMS collaborations

New CP-violation measurements at LHC

18/33



G in BY — J/(uuw)d with 6 fb~! LHCb fresh for FPCP

S;  sin(ds) LHCb-PAPER-2023-016 in preparation
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Eur. Phys. J. C (2021) 81: 226
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cEur. Phys. J. C (2021) 81: 226
CKM Fitter 2021, Eur. Phys. J. C (2005) 41:131
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https://link.springer.com/article/10.1140/epjc/s10052-020-8156-7
https://link.springer.com/article/10.1140/epjc/s10052-020-8156-7
http://ckmfitter.in2p3.fr
https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/Summary_all.html

G in BY — J/(uuw)d with 6 fb~! LHCb fresh for FPCP

LHCb-PAPER-2023-016 in preparation
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https://arxiv.org/abs/1906.08356
https://arxiv.org/abs/1906.08356
https://arxiv.org/abs/physics/0402083
https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/Summary_all.html

G in BY — J/(uuw)d with 6 fb~! LHCb fresh for FPCP

LHCb-PAPER-2023-016 in preparation

¢ = —0.039 £ 0.022 + 0.006 [rad]
[A] =1.001 £+ 0.011 4 0.005°
a _1-A12
Cr= 1

Ty —Tg=—0.0057"00512 +0.0014 [ps—!]

AT, = 0.084640.0044+0.0024 [ps ]

Am, = 17.743 £0.033 £ 0.009 [ps ]
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https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/Summary_all.html

G in BY — J/P(uTu)d with 6 fb~! from ATLAS and CMS

Eur. Phys. J. C 81 (2021) 342

ATLAS, £ = 80.5fb~! (misses 2018)
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Phys. Lett. B 816 (2021) 136188

CMS, £ = 96.4fb~!
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https://arxiv.org/abs/2007.02434
https://arxiv.org/abs/2001.07115

b HFLAV Combination fresh for FPCP

G = —0.049 £ 0.019 = —0.039 =+ 0.016[rad]
AT, = 0.074 £ 0.006 ps—* = 0.080 £ 0.006 [ps ']
I, = 0.6627 + 0.0036 ps ' = 0.6620 £ 0.0033 [ps ']

HFLAV
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HFLAV

68% CL contours 016 )
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% from BY — ¢ LHCb with 6 fb™!
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https://arxiv.org/abs/2304.06198

% from BY — ¢ LHCb with 6 fb™!
arxiv:2304.06198

Run 1+ Run2, 9fb* LHCb -
. | ¢ =—0.042 £ 0.075 £ 0.009 [rad] Run 2, 6 fbt —— SM prediction -

Run 1 + 2015 + 2016, 5 fb* -r
. Al = 1.004 % 0.030 % 0.009

Run1, 3fb* =
Statistically limited, no polarisation 2011, 115
dependence
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Looking at LHC Run 3 and beyond
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Looking at LHC Run 3 and beyond
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https://arxiv.org/abs/1808.08865
https://cds.cern.ch/record/2649881
https://cds.cern.ch/record/2650772

Thank you for your attention
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Physicist: At the Planck length, uncountably many
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Corrections in the D — KT K~

CD* :.ACP(KJrKi) :Araw(KqLKf)_Araw(Kf,nvL)_l_ATaw(KfT[vLT[Jr)_Araw(FﬂJr)_'_Araw(ﬁ)
CD:r ZACP(K+K7) :Araw(KJrKf) _Araw(Kf,nwL) +Araw(¢7.[+)_Araw(ﬁK+) +Araw(ﬁ)

AT (K )~ Ap(D*" — ApK" + Ap(m") + AD(n;g)
A (K-t et) & Ap(DY) — Ap(KT) + Ap(n}) + Ap(nd)
A (KOH)  Ap(DY) + Ap(K) + Ap(nc*)

Amww )~ Ap(DF) + Ap(n")

A" (KOK*) & Ap(D}) + Ap(K') + Ap(K™)

A" (KO) - CPV in kaons + kaons material interactions
Decays: D** — D°(— K-t )mt, D¥ — K-mtmt, DY — K pit, D — d(— K~ K*)mt
Df - KK+
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new d)s‘]/ll)KK

HFLAV Combination fresh for FPCP

preliminary
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