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Introduction

A. Villa

CP violation arises from the presence of a complex
phase in the CKM quark-mixing matrix

The unitarity condition V'V = I defines triangles in
the complex plane

Measuring the properties of the UT allows for
precision tests of the SM assumptions

Amount of CPV observed so far cannot explain the
matter-antimatter asymmetry of the Universe

Additional sources needed, within or beyond the SM

CP violation in b-hadrons
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https://www.cambridge.org/core/books/cp-violation/EEF8B2108FC4D4FD3DB59F077CD96AB7

I.HC detectors

e LHCb [JINST 3 (2008)]

. Designed to exploit the huge bb production cross section in the
forward region (2 < n < 5)

i |\ﬁ|\|

« Excellent vertex resolution: 10-40 ym in x/y, 500-300 ym in z

z

« Momentum resolution < 1% up to 100 GeV/c

« PID: ~97% efficiency for e/u with ~3% pion misID
Good discrimination between x, K, p

JINST 3 (2008)]
JINST 3 (2008)]

\

 ATLAS/CMS

« Hermetic design

 Precise tracking and vertexing
|n| < 2.5, complementary to LHCb

 Excellent performance of calorimeter and muon detectors

« Higher luminosity compensates for the lower b-hadron production
In acceptance
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CP asymmelry of BT — J/yzn™ decays (LLIHHCb) prL134 025
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* Measured relative to control sample of b i
+ + . > :::0000 X
B — J/ l/jK decays : cancellation of many 5100 5200 5300 5400 550 5100 5200 5300 5400 5500
. m(J/YK™) [MeV/c?] m(J/YK™) [MeV/c?]
systematics e
Runl | : 3.830 £0.030 0030 |  |Run1 | | 1.82 +0.86 +0.14
AACP — (142 -+ 043 -+ 008) % 2016 13.900 + 0.040 = 0.025 2016 : i\ 143+087+0.09
2017 | | 3.858+0039:0022| |2017 : 0.81:£0.87 0.1
. . . . . . 2018 —— 3.805 £0.037 0023 | | 2018 | i 158+080 =0.11
o First evidence of direct CP violation in beauty to aemge e 3see0018s0018| Al 14220432008
charmonia decays (326) e e e
Branching fraction ratio [107*] AAF 11077
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.134.101801

TD-CPV 1n Bg y = D(J;)D(;) (LHCb) [[HEP 01 (2025)]

I I I |
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! ! ! ! | ! | ! ! ! ! | ! ! ! !
LHCb E LHCb { Data

* For tree-level dominated decays, 2 LHCy +Dga 3%l C Phaa s
. . R A U #=oo 1% B DD
Sy = sin(2f + Ag, + APy’ ~ sin2f - 10 AV A ol
;P N g e
o el s Y
* B — DD decays can probe the contributionofloop 5 [ /. . ] T2 op 7 TR
. e 5300 540 5500 5300 5400 5500 5600
transitions to the measured values of f, my.p [MV/E] iy, IMeV/C)
| | we 5T, me
* Time-dependent flavour-tagged analysis = I = . B
e 10 - 4 = 10;_ Y ‘ )
O + . E i B ﬁ % %
» Results for BY - D*D i W W |
:"'é"'i"'él')"é"ilo] T S STl
ecay time [ps Decay time [ps]
Spip- = — 0.55 £ 0.10 (star) £ 0.01 (syst) T e S
5 1.5;— LHCH 5 0.4
Cphip- =+ 0.13 £ 0.10 (star) = 0.01 (sysr) SN LS =T |
< < 0‘0}%/ %/ﬂ_
o (P conservation excluded at > 6¢ + ﬂ
paf bHCY
- B DiD-
0 T~ ' ' ' B T
o For B/ — DD  compatible with CP conservation et 1 B s
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https://doi.org/10.1007/JHEP01(2025)061

RN ssow'(atey 505113 7oy
» Measurement of the weak phase ¢, & — 25, % 0. N 1: | Da:MS
arising from interference between direct CPV¢ * =, 5 10 e,
and B — ITSO mixing (¢p>M = — 37+ 1 mrad) * S e N, g
* Novel flavour-tagging algorithm + o5 5353554 R T (cnﬁ’f
additional trigger paths — largest effective £ /e """ G’z fﬁxﬁﬁs.‘ﬁ.t BRRRRRRR e
sample of tagged signals ever collected % _ % S

o Simultaneous fit to mass m, g, decay-time

and error (ct, 6,.,), helicity angles (cos 6,
cos Yy, ¢,), and flavour tagging response @,
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http://arxiv.org/abs/2412.19952

TD P‘ 7o ) \ 1 [arXiv:2412.19952]
- C ln BS a ]/W¢ (C S> Submitted to PRI,
Parameter Fit value Stat. unc. Syst. unc.
¢. [mrad] —73 £23 17
AT, [ps~!] 0.0761 =+ 0.0043 =+ 0.0019
C bhined t : P — (559 +0.02)% rs[pf—l] 0.6613 +0.0015 =+ 0.0028
ombined tagging power P,,, = (3.59 £ 0.02) % wnlips 1l 17757 1003 40017
Al 1.011 +£0.014 1 0.012
Agl? 05300 T o005 4 0.0044
. 1 . AP 02409 +0.0021 = 0.0030
Agl? 0.0067 4 0.0033 = 0.0009
All values compatible with SM expectations i 006700033 0,000
5, [rad] 2931 +0.089 =+ 0.050
55, [rad] 048 +£015  £005
e Once combined with previous CMS results pis 757 00161 = A A
they Yield ;-":0_11ggoﬁg/icrg?tgyrshannel only _
E SM |
0.10[ Py ]
ool _I;HCb 9 fb o
¢, = (=74 £ 23) mrad N -
0.07;— é .
o First evidence of indirect CP violation in By — J/y¢ T amassor 5
decays B R T R e v R e ¢ [6 | 'O'ﬁ's
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https://www.sciencedirect.com/science/article/pii/S037026931630017X?via=ihub
http://arxiv.org/abs/2412.19952

TD-CPV in B® - J/ygh (ATLAS, CMS, LHCb'

[EPJC 81 (2021)] [arXiv:2412.19952] [PRL 132 (2024)]

e Combination of ATLAS results:
[arXiv:2411.18639]

¢, = —0.087 £ 0.036 £ 0.021 rad

AT = + 0.0657 = 0.0043 = 0.0037 ps~! 50 8 fb-1 HALAY
68% CL t
 Combination of LHCDb results: 0.11 (A log ﬁcinlc.);;
¢. = —0.033 +0.018 rad H.Z CDF 9.6 fb!
AT, = +0.085 = 0.004 ps~! Z 0.09
=t i
e Combination of CMS results: Ta IE-HCb 9 fb™
| ombined®
¢, =—0.074 £0.023 rad 0-07 *(L::}?Znerlrrz)ers scaled by 1.51
— -+ -1 i
AT, = + 0.078 + 0.004 ps ATLAS 957 ot /
0.05 . .

» Latest combination by HFLAV including all LHC results -0.3 0.1 0.1
¢/¥ K[rad]

¢, =—0.052 £0.013 rad
AT, =+ 0.076 = 0.004 ps~!

e N.B. errors scaled to account for tensions between values of Al
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https://doi.org/10.1103/PhysRevLett.132.051802
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Measurements of CPV parameters and y (LLHCDb) gig 8? ggiiﬁ
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é 1000 1 £ s00f ]
S g= I ]

» Comparison with indirect determinations from global fits provides stringent tests of the S BT R BT T
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i e . A N/ -
T -+ . o e e . . . .
. BY — DFK*, high sensitivity to y thanks to large ratio of interfering amplitudes (K 555l K*) [MeV/eZ] 3000 (K 2l K [MeV/e?)
A(FSO — D7K™)
~ 0.4 _
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https://cds.cern.ch/record/2905625?ln=en
https://link.springer.com/article/10.1007/s12210-023-01137-5
http://ckmfitter.in2p3.fr/www/results/plots_summer23/ckm_res_summer23.html
https://doi.org/10.1007/JHEP02(2025)113
https://doi.org/10.1007/JHEP03(2025)139

Measurements of CPV parameters and y (1LHCb) IHEP 03 2025)]

» B —» DF( — hth™h™)K®, full Run 2 dataset

o The CP-violating parameters are measured with a decay-time fit

Cy=+0.791 £ 0.061 +0.022
AfAF = —0.051 = 0.134 + 0.058

AfAF = —0.303 £0.125 + 0.055

S;=—0.571 £ 0.084 + 0.023
S; = —0.503 + 0.084 % 0.025

« CP violated with 8.6¢ significance in interference between BY — FSO

mixing and BY — DFK™* decay Sy # — §7)

o Can be interpreted to obtain an estimate of y, the strong-phase
difference 6 and the amplitude ratio rp, g
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https://doi.org/10.1007/JHEP03(2025)139

Measurements of CGPV parameters and y (1.HCh) IHEP 02 2025)]
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—075 z_ :__l CP observables LHCb _z O 4 -_ 9 fb_l ||“\ //I B B _-
o (CP-violating and mixing parameters are interpreted to obtain g B ¥ Fitresuls P ofb I _
. . POE ) a1 ' N N T N
an estimate of y, the strong-phase difference 6 and the 8-7-6-5-432-1123456782-1102 04 -02 00 02 04
Effective bin number Xa

amplitude ratio "D K

A. Villa CP violation in b-hadrons


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.82.112006
https://doi.org/10.1007/JHEP02(2025)113

[JHEP 02 (2025)]

Measurements of CPV parameters and y (LLHCD)

[THEP 03 (2025)]
o Results from BY — DFK* 07}
kQ% B E Run 1
8 1 —|—12 o 0.6 _E légnmf)ination
y =@l 05
5DSK — (347.6 + 6.3)0 0.4__
— +0.034 0.3
rDSK _— 0.318_0.033 n
0.2
» Most precise measurement with BY mesons N (T L S 100 150
Y [°] v [’]
+ *+ B* - DK'®
e Results from B~ — DK
. %\m i EI]Bi —>l|)K* I gh}z | ILHCbI_ C?) 1
Y = (63 + 13 ) %gi%*;(?o;bihhgr)l) 9 fb! — 08
(14
5DK*i — (47_12 0.6
rpr+= = 0.103 £ 0.010 0.4
. . ] 0.2
 All consistent with previous LHCb
measurements 0 50 100 150y [;] % 50 100 150
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[arXiv:2412.13958]

CP asymmetries with Ag — ph™ decays (LLHCDb) Cabmitied to PRD

e Baryon CPV could appear in decays mediated by S TR T vreammeane
similar quark transition as known CP-violating 2 & . » =
meson decays (e.g. B - K~ z) ;20 = ok ;20 —f i
15t S1s |
* Combined Run 1+2 results N o
00 bommmm M L

m(pK-) [GeV/c?]

Acp(A) = pK7) =(-1.1£0.7204) %

3
o5 25

0 —) — [ LHCb 9 fb! [ LHCb 9 fb-!
Acp(N) = pr) =(02£0.8+0.4)% | LHCDS | LHCb
2.0 } Data 2.0 - | Data
I —— Fit I —— Fit
-l A)spr - m A)>prt

| Y B> K-t

[ XY B> Ktn B
X S BO— gt
[XXXRRXX] 0 -

| O Bt

- A) - pK-

[ ---- Comb. bkg.

i —-— Part. reco. bkg.

[
()]
[am—
N

o No evidence of CP violation

Candidates / (10 MeV/c?)
Candidates / (10 MeV/c?)

=
-]
=
-]
T T I T T T

» 3 X improvement over current PDG average 03 0s
% T sa . se 58 T e s 58

m(pr-) [GeV/c?] m(prt) [GeVic?]

* Not dominated by systematics anymore
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Evidence for CPV 1n Ag — AKTK™ (ILHCD)  ereizscosy

NS -1 Q - -1 - O HO — I
~ 500 LHCHO-2{b - e e e - = == =500 Fm========-- LHCb 9 fb — PY - —
% — Total fit : % : — Total fit : Ab/h‘b Ah h decays
2 400 — Age AK'K™ _: 2 400 F . de AK K- _:
<K — 5% AK*K" - =0 o ]
Q b 1 Q — &5, — AK'K - CP 0 — . L L
< 200 oA ki 4 3000 s BB AAY (A) = ArTn~) = —0.013 £0.053 £ 0.018,
s 4 - o
g o Comb. bkg. g ook Comb. bk, : AA (A) = AKT77) = —0.118 £ 0.045 £ 0.021,
S=/intul R N R A(b)% ALKy 1 = I B (L de AK* K™y ]
o) - ] ¥ Ab% AK+K .7'[0 7 o) - ‘ —0 — ot 0 .
S 100 1 g1w0F |t A= AKK 7" 3
@ : O - :
wlo . Preprtie 7

&+ | i,

591;)0 56lOOI I5800I 6OOOI 59100 56OOI I5800I 6OOOI = 28— 711
m(AK*K™) [MeV/c?] m(AK*K™) [MeV/c?] IS LHCbo bt ] 70
~ 20 A= AK'K~ 5 60
o (P asymmetries measured as difference wrt to control mode ) ; NP
A) = AF(— Azt)z™ (null CPV expected) g 155' 10
: : : : : 0 &M" 10 -
» Evidence of direct CP violation in A} - AK K~ decays (3.10) S |
5F -
o Possible interpretation: enhancement from N "+ > AK™ (3.20) resonance 05 | e
0 10 20 30

m2(AK*) [GeV?/c4]

* Amplitude analysis needed to clarity AA (16.5+5.1) A
cp = U0.0£0.1)7%
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https://doi.org/10.1103/PhysRevLett.134.101802

Observation of baryonic CPV (LLHCD) simiedonae

o Run 1+2 study of Ag — pK~ 7"z~ decays - P T
( W_ u w ﬂ/g
. . b > > U A8< t u/d
o (CPV arises from interference between tree 100y X y
u P u
and loop amplitudes d : d r . ]
» Resonant structure may enhance CPV across
the phase space ‘;5140002— o P LHCbO fb-! - ‘;5140002—  LHCbOf -
A § Data i i { Data -
§ 12000 ‘L Total fit - § 120001 ﬁ Total fit R
e (Clean measurement thanks to control =10000f || A=pkar 1 2 10000F o A K
O + — —|— — e i — &, > pKn'n - e — &, = pK*w :
—_— —_ — 8000 || e Comb. bkg. 4 — 38000 ]y e Comb. bkg. .
sample of Ab (A pK n)n z B : P
:_g 6000:— * — A QPK_U'(*JT'JTW)_: = 6000:— * _ ZZ s PR (-
= - A) — prata E 3 - ZZ — patawmt _:
Arp =(2.45£0.46 £0.10) % 5 0 | — gk 4§ 00 | — 4, -prKT
2000 foA— E, = pKnkK 2 2000 } [y 5 PRk
54 54 5.6 5.8 6

e First observation of direct CP violation in
baryon decays (5.20 from 0)

m(pK* ) [GeV/c?]
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https://arxiv.org/abs/2503.16954

Observation of baryonic CPV (LLHCb) st fe-

Decay topology Mass region (GeV/c?) Acp
. . . . -~ < 2.2
o Search for local CP violation in selected regions of the phase A9 = R(pK-)R(x+r) MpK= = - (5.3+ 1.3+ 0.2)%
SpaCe Mgt — < 1.
Mpr— < 1.7

. n A) = Rpr  )R(K~ 7))  08<m +p- <10 (27£0.8+0.1)%
o Measured asymmetries up to 66 (N resonances)

or 1.1 <mq+g- <16

* One of the last missing pieces of CPV in the SM has been found!
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5 000 " . 173 : Ay = prata 175 : A, = priaat :
8 a0F ! \ 1 § 1000F 4 5 1000} y (ST
O = . 10 : _ 1O : =0
200F b 500 [ _ 500 E, » pK'nK E
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Prospects

20 — 2024 (13.6 TeV): 9.56 fb™
wE Zaysingsg
» LHCb [JINST 19 (2024)] of —EEiEtey
T ' M T S
- Upgrade I detector allows to run at higher pileup than Run 1+2 (g ~ 5 2 TEEETelamy,
2010 (7 TeV): 0.04 fb™

instead of ~1/2)

- Removal of hardware trigger since Run 3— 2~3x improvement on signal
reconstruction etfficiency

TTTTTTTTTIT T T T T T T T T T TTT [ TT T
R R R R L R L R L

Integrated Recorded Luminosity (fbo™)
S

o N O~ O ©

2022 (13.6 TeV

N

2024 sample size comparable to the sum of Run 1&2 CMS . Parking - Prompt

— Pileup - Config. change

3
Pileup

I-.l.-l-.llllllllll

o CMS [JINST 19 (2024)]

oo [l L LT

. Data parking strategy provided huge samples of bb events with single
displaced muon triggers in Run 2 [arXiv:2403.16134]

HLT trigger rate [kHz]
N w EEN 0) (@) ~ (0 0)
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10°

e —
ATLAS Sim;ulation

— Without IBL
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10*

- Extended in Run 3 to have dedicated low-p; triggers for dimuon and
dielectron events
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Light-flavour jet rejection

o ATLAS [JINST 19 (2024)]
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- Insertable B-layer (IBL) was added to improve impact parameter
resolution (3.3 cm from beam pipe)

» Will enhance vertex reconstruction and flavour tagging performances b-jet efficiency

A. Villa CP violation in b-hadrons
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https://iopscience.iop.org/article/10.1088/1748-0221/19/05/P05064

Conclusions

* CP violation is a rich field of study

» Essential to precisely test the SM and constraint/guide New Physics
models

» LHCDb has a leading role for hadronic final states
o Competition with ATLAS/CMS in muonic final-states
» Latest piece added to the puzzle: direct CP violation in baryon decays

* Only a fraction of the LHC data sample collected so far: the best is yet to
come!

CP violation in b-hadrons






CP asymmetry of B™ — J/ya™ decays (I.LHCb) [prRL134 (20251

Branching fraction ratio CP-asymmetry difference
2016 (%) 2017 (%) 2018 (%) 2016 (107?) 2017 (107?) 2018 (1072)

Mass fit 0.22 0.16 0.21 0.04 0.06 0.04
Trigger efficiency 0.40 0.39 0.37 ce ce ce
Material budget 0.30 0.30 0.30

Simulation correction 0.17 0.15 0.14 . e e
PID 0.29 0.22 0.29 0.06 0.07 0.08
Detection asymmetry ce ce ce 0.05 0.05 0.05
Production asymmetry ce ce ce 0.02 0.02 0.02
Total 0.64 0.58 0.61 0.09 0.11 0.11
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[JHEP 01 (2025)]

TD-CPV in BY — DD, (LHCD;

Source Sp+p- Cp+p- ¢s(rad| |[Ap+p-
Mass model 0.001 0.005 0.003 0.005
AT 0.010 0.005 — —
Decay-time resolution 0.002 0.007 0.011 0.027
Decay-time bias — — 0.026 0.014
Acceptance function 0.001 0.001 < 0.001 0.001
Total 0.010 0.010 0.028 0.031



https://doi.org/10.1007/JHEP01(2025)061
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TD-CPV in B® - J/ygh (CMS

larXiv:2412.19952]

Submitted to PRL
gbs Ars Iﬂs An/ls |)\| |AO ‘2 |AJ_ |2 ‘AS|2 5H 5J_ 5SJ_
[mrad] [ps™'] [ps™'] [Aps™] [rad] [rad] [rad]
Statistical uncertainty 23 0.0043 0.0015 0.035 0.014 0.0016 0.0021 0.0033 0.074 0.089  0.15
Fit bias 4 0.0011 0.0002 0.004  0.006 0.0012 0.0022 0.0006 0.015 0.017  0.03
Flavor tagging 4 <10~* 0.0005 0.007  0.002 <10°* <10°* 0.0006 0.012 0.016  0.03
Angular efficiency 4 0.0002 <10~* 0.015  0.011 0.0042 0.0019 0.0001 0.017 0.044  0.02
Time efficiency <1 00014 00026 <10° <107 0.0004 0.0005 <10~* 0.001 0.002 <102
Time resolution <1 <107* <107* <107° <107° <107* <107* <107* <10™® 0.001 <1073
Model assumptions — 0.0005 0.0006 — — — — — — — —
B background <1 00002 0.0003 <107° <1073 <107* <10™* <107* <107° <107° <1072
A} background — — 0.0004 — — 0.0004 0.0003 — — — —
S-P wave interference <l <107% <107* <107° <107° <107* <107* <107* <107° <107° <107~
P(o,;) uncertainty <1 0.0002 0.0003 <1073 <10=° 0.0001 0.0001 <107%* <107° <1072 <1072
Total systematic uncertainty 7 0.0019 0.0028 0.017  0.012 0.0044 0.0030 0.0009 0.025 0.050  0.05
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[JHEP 02 (2025)]

Measurements of CPV parameters and y (LLHCDb)

A. Villa

[JHEP 03 (2025)]
B) — DFK™

Source C'y A?F A%F Sy S7

Invariant-mass fit 0.045 0.095 0.121 0.088 0.112
Flavour tagging 0.256 0.026 0.028 0.012 0.070
Oscillation frequency Amg 0.006 0.005 0.004 0.108 0.101
Detection asymmetry Aget 0.001 0.079 0.082 0.007 0.007
Decay-time resolution model 0.195 0.008 0.008 0.054 0.166
Decay-time acceptance, I'y, Al 0.006 0.397 0.400 0.009 0.009
Decay-time acceptance simulation 0.004 0.064 0.064 —  0.004
Decay-time bias 0.062 0.027 0.046 0.188 0.167
Neglecting correlations 0.137 0.081 0.054 0.135 0.043
Total 0.358 0.430 0.439 0.277 0.293

CP violation in b-hadrons


https://doi.org/10.1007/JHEP02(2025)113
https://doi.org/10.1007/JHEP03(2025)139

Measurements of CPV parameters and y (LLHCDb)
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[JHEP 02 (2025)]

[THEP 03 (2025)]
+ o+
B~ —- DK
2 /4 body decays

Az ABK  Azn AS REEN Rip RpS AR ARETOAETT REET RETT
Asymmetry corrections 0.17  0.072 0.067 0.078  — — — 0.17 0.073 0.16 — —
Branching fractions — — — — 0.88 1.2 — — — — 3.9 —
Selection efficiencies — — — — 0.87 0.76  0.0024 — — — 1.2 0.0047
PID efficiencies — — — — 0.22  0.23 — — — — 0.36 —
Signal shape — — 0.046  0.067 0.20 0.26 0.0011 — 0.020 0.069 0.31  0.0021
Combinatorial shape 0.034 0.053 0.14 2.6 0.30 0.29 0.021 0.014  0.22 0.097 0.14 0.0071
Part. reco. background  — — — 0.16 0.072 0.12  0.0043 — — — — —
Charmless background — — 4.9 0.034 — 4.5 — — 2.9 — 3.0 —
A? background — — 0.016 0.044 0.030 0.039 — — — — — —
BY background 0.046 0.011 0.38 1.1 0.020 0.032 0.0093 0.038  0.12 0.54 0.27  0.0054
Total systematic 0.18 0.09 4.9 2.8 1.3 4.7 0.02 0.17 2.9 0.5 4.8 0.01
Statistical 1.4 4.0 9.0 16.4 5.0 9.0 0.19 1.8 6.0 21.8 7.0 0.26
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[JHEP 02 (2025)]

Measurements of CPV parameters and y (LLHCDb)

[THEP 03 (2025)]
BT - DK'*
3 body decays
o(zy) o(yy) olz-) o(y-)
c;, S; uncertainty 0.4 1.9 0.9 3.9
F; inputs 1.5 0.4 1.7 0.4
Value of & 0.8 0.4 0.6 0.8
Efficiency correction to ¢;, s; 0.0 0.0 0.2 0.6
Bin migration 0.4 0.2 0.3 0.4
Mass model 0.1 0.1 0.1 0.3
Bias correction 0.4 0.6 0.3 0.6
Total systematic 1.8 2.1 2.1 4.1
Statistical 5.2 6.4 6.0 11.4
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CP asymmetries with A) — ph~ decays (LHCb)

A. Villa

[arXiv:2412.13958]
Submitted to PRD

Run 1 Run 2
N —pK~ A —pr~ A)—=pK~ A)— pr
Fit model 0.1 0.2 0.1 0.2
Particle identification 0.3 0.3 0.2 0.2
TIS trigger 0.1 0.1 < 0.1 < 0.1
TOS hardware trigger 0.2 0.2 0.1 0.1
TOS software trigger 0.3 0.3 0.2 0.2
Proton detection 0.1 0.1 < 0.1 < 0.1
Kaon detection 0.3 — 0.1 < 0.1
Pion detection — 0.1 < 0.1 < 0.1
Ay production 0.1 0.1 = =
A)— AT~ sample size — — 0.3 0.3
Total systematic 0.6 0.5 0.4 0.4
Statistical 1.5 1.9 0.7 0.9
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Observation of baryonic CPV (LLHCb) st fe-

Contribution Run1l Run 2

Nuisance asymmetry difference 0.193% 0.051%
Mass fit 0.044% 0.067%

Total systematic uncertainty  0.198% 0.084%
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