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Baryon asymmetry in the Universe

* “Why 1s there more matter than antimatter?”
“baryogenesis”
* One of the 125 questions listed by Sciences in
2005
» Sakharov conditions for baryogenesis:

* Baryon number violation
* C and CP violation
* Out of thermal equilibrium

* CP violation
Has been widely studied by flavor factories
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CP violation

* The only source of CP violation in the Standard Model 1s through
CKM mechanism

CKM mechanism: CPV from phase &
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* A single phase parameter gives rise to quark CPV | ?
* Well tested ;
* But not sufficient to explain matter and N _
antimatter asymmetry in Universe Y 2 ! .



CP violation in meson decays

* Well established, in K, B, B, and D systems

1956 1964 2001
Parity violation Strange mesons: Beauty mesons:
T.D. Lee, CP violation in K° CP violation in B®
C. N. Yang, decays decays
C.S.Wu et al. J. W. Cronin, BaBar and Belle

V. L. Fitch et al. collaborations

1963 1973 2019
Cabibbo Mixing The CKM matrix Charm mesons:
N. Cabibbo M. Kobayashi, CP violation in D°
T. Maskawa decays
LHCDb collaboration

* Only found 1n meson systems before 2025

* Baryon CPV could appear in decays mediated by similar quark
transition as known CP-violating meson decays



Methods to search for baryonic CP violation

JHEP04(2014)087
PRD108(2023)1.011101
PRL133 (2024) 101902
Nature Phys.13(2017)391

Many methods have been explored to search for CP violation in baryon decays
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Important to investigate phase space dependence
(amplitude analysis, binned method, energy test etc.)
CPV: b baryon 0(1% — 10%), ¢ baryon 0(0.1%),
hyperon O(0.001% — 0.01%) [Phys. Rev. D 34(1986) 833]



https://doi.org/10.1007/JHEP04(2014)087
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.L011101
https://doi.org/10.1103/PhysRevLett.133.101902
https://doi.org/10.1103/PhysRevLett.133.101902
https://doi.org/10.1103/PhysRevLett.133.101902
https://doi.org/10.1038/nphys4021
https://doi.org/10.1038/nphys4021
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.34.833

Hyperon studies (@ BESIII

BESII

 With 10 billion J /1 and 3 billion ¥ (3686) collected at BESIII, ~107

entangled hyperon pairs can be produced which enables precise

studies of the hyperons

More Y (3686) data will be
taken after the upgrade of
BEPCII and BESIII inner
tracker
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Table 2 Hyperon production from the J/1 or ¥(2S5) two-
body decays with 10'° events on the .J/1 peak and 3 x 10°
events on the 1(2S) peak. Np is the number of the expected
hyperon events. Data are from the Particle Data Group

(PDG2016) [3].

[Front. Phys. 12(5), 121301 (2017)]

Decay mode B(x1073) Npg (x10°9)
J/p — AA 1.614+0.15 16.1%+1.5
J /¢y — X050 1.294+0.09 12.94+0.9
J/p — XTI~ 1.50+0.24 15.0+2.4
J /¢ — X$(1385)~ X+ (or c.c.) 0.31£0.05 3.1+05
J/yp — 3(1385)~ X (1385)t (or c.c.) 1.104£0.12 11.04+1.2
J /¢y — Z050 1.204+0.24 12.0+2.4
J/p - =E-ET 0.864+0.11 86=£1.0
J /¢ — Z(1530)050 0.324+0.14 3.2+1.4
J /¥ — Z(1530) "=+ 0.59+0.15 59+£1.5
¥(28) - 2~ N+ 0.054+0.01 0.15+0.03



https://inspirehep.net/files/fa2044ca870aa8cafb3c0a9c0d9c882e

Baryon decay parameters

* Proposed by Lee & Yang to study parity (P) violation in hyperon decay
A = pr™ [Phys. Rev. 108, 1645 (1957)]
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Parity Vior_iating observables: a(A/A)), B(A/A)), y(A/A))

a _ aW)+alp)
CP ™ a(A)-a(d)

Complementary to decay
rate asymmetry

CP violating observables:


https://journals.aps.org/pr/abstract/10.1103/PhysRev.108.1645

Decay parameters and CPV in hyperons BESTH

[Nat. Phys. 15 (2019) 631]

* Pioneering work to probe CPV 1n ] /Y — AA [PRL129(2022) 131801]
EntangledAandA ' : ":n's;]'x:l'l'”/')""c_‘_“.} R AARaEREassnE s E ey
PDG
'. BES3 10 billion J."w:‘\fxl @ CNTR85 :
DM2
CLAS19 —— CNTR96 |—.—
- B BES !
BES3 1.3 billion J/w(A/A) @ BESII 1.3 bilion Jiy _.l_
o BESIII 10 billion J/y -l-
PDG 2018 PDG 2022 ST EUR NN N R S
I T T T T T -0.25 -0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15
0.62 0.64 0.66 0.68 0.7 0.72 0.74 0.76 Acr
a.(A — pr)

* Many other Y to hyperon channels explored, no sign of CP violation

Decay  J/y — AA (VDN J/Y—>2tE- Jp->EEY yYRS)->EEY  J/p > E0EC

—0.0025 —0.004 —0.080 —0.006 —0.015 —0.0054
Acp +0.0046 +0.037 +0.052 + 0.013 +0.051 +0.0065
+0.0012 +0.010 +0.028 + 0.006 +0.010 + 0.0031
PRL129 (2022) PRL125 (2020) PRL131(2023) Nature 606 (2022)  PRD106(2022) PRD108 (2023)
64 L091101 L031106

131801 052004 191802


https://www.nature.com/articles/s41567-019-0494-8
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.129.131801

Baryonic CP violation searches @ LHCDb

A - pKOm
A9 - ARK

A - prn it

A} = pK~ptu”
At > ph~h?t
A} - pK~/pm”
A% > ph~hth™
A9 - ph~h*th~
g, > pK K~
Ef > pKnt
A% - pDOK~
A% - Ay
A - Afh™
A — ph~
A — AhK
A - pK-mntn~
A9, 5 - pKOh~
Ap — ] /Yph~

Acp

TPA, energy test

Amplitude
kNN

Miranda Sép

photon polarization
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JHEP 04 (2014) 087

JHEP 05 (2016) 081
Nature Physics 13 (2017) 391

PRD 102 (2020) 051101

JHEP 06 (2017) 108

JHEP 03 (2018) 182

PLB 787 (2018) 124

JHEP 08 (2018) 039

EPIC 79 (2019) 745

PRD 104 (2020) 052010

EPJC 80 (2020) 986

PRD104 (2021) 112008

PRD105 (2022) LO51104

PRL 133 (2024) 261804

PRD 111(2025) 092004

PRL 134 (2025) 101802

Nature 643 (2025) 1223

arXiv:2508.17836

LHCb-PAPER-2025-021, in preparation


https://link.springer.com/article/10.1007/JHEP04(2014)087
https://link.springer.com/article/10.1007/JHEP05(2016)081
https://link.springer.com/article/10.1007/JHEP05(2016)081
https://link.springer.com/article/10.1007/JHEP05(2016)081
https://link.springer.com/article/10.1007/JHEP05(2016)081
https://doi.org/10.1038/nphys4021
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.051101
https://link.springer.com/article/10.1007/JHEP06(2017)108
https://link.springer.com/article/10.1007/JHEP03(2018)182
https://www.sciencedirect.com/science/article/pii/S0370269318308104?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0370269318308104?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0370269318308104?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0370269318308104?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0370269318308104?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0370269318308104?via%3Dihub
https://doi.org/10.1007/JHEP08(2018)039
https://doi.org/10.1007/JHEP08(2018)039
https://doi.org/10.1007/JHEP08(2018)039
https://doi.org/10.1007/JHEP08(2018)039
https://link.springer.com/article/10.1140/epjc/s10052-019-7218-1
https://link.springer.com/article/10.1140/epjc/s10052-019-7218-1
https://link.springer.com/article/10.1140/epjc/s10052-019-7218-1
https://link.springer.com/article/10.1140/epjc/s10052-019-7218-1
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.052010
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.052010
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.052010
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.052010
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.052010
https://link.springer.com/article/10.1140/epjc/s10052-020-8365-0
https://link.springer.com/article/10.1140/epjc/s10052-020-8365-0
https://link.springer.com/article/10.1140/epjc/s10052-020-8365-0
https://link.springer.com/article/10.1140/epjc/s10052-020-8365-0
https://link.springer.com/article/10.1140/epjc/s10052-020-8365-0
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.112008
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.112008
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.L051104
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.L051104
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.L051104
https://doi.org/10.1103/PhysRevLett.133.261804
https://doi.org/10.1103/PhysRevLett.133.261804
https://doi.org/10.1103/PhysRevLett.133.261804
https://doi.org/10.1103/PhysRevLett.133.261804
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.111.092004
https://doi.org/10.1103/PhysRevLett.134.101802
https://doi.org/10.1103/PhysRevLett.134.101802
https://doi.org/10.1103/PhysRevLett.134.101802
https://doi.org/10.1103/PhysRevLett.134.101802
https://www.nature.com/articles/s41586-025-09119-3
https://arxiv.org/abs/2508.17836

[PRD 111 092004]

CP violation in A}, > ph~ decays

 Large yield and high purity //4
 CP violation predicted: ~5% 7

PRD 102 (2012) 034033
PRD 95 (2017) 093001

* Crucial to control systematics

* Acp = Ay @ @ Apip —
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.111.092004

Candidates / (10 MeV/c?)

[PRD 111 092004]

CP violation in A}, > ph~ decays

 Data driven corrections and use control mode (A% - AL (pK _TL'+)TL'_)
to cancel nuisance asymmetries

AP = AAp, — AAY — AAE™ — AApp — AAﬁg — AAp — AT — AL+ AT
(. L 2 - T ;"1r_
AP = Ay — AAR — AAT — Adprn — AAR — AAp — AK™ — AT 4 A%

APK = (=114 0.7 + 0.4)% APp =(+02+0.8 £ 0.49)%

3 3
3l —— g0 — ~25 A ~25 A7 —
T QUL S| -1 A -1
E LHCb 9 fb! < b LHCbO fb! > [ LHCPOID > [ LHChOTD
> 5 [5}
30 - .%) 3.0 F ] = L 1 < [ ]
r b pam 00 lm———- = Z2-F—t—t——— - =20 { Data 1 =20 { Data ]
— Fit - Fit N’ L —— Fit I | —— Fit
25 ] =25 — 7] ~ L 0 ~ i ~ L A0 _ =
_ A2—>pK* > : A2—>1_)K+ - Ag—>pyr -— —— ] - e J. ﬁqy—a-pnfh — -
r B0 — K-+ ] ] r BY = K+ % 15 L BO—)K*JT’ ] &; 15k B> K-t _
20 BY — K*K- K— 7 § 20 BY — K+K~- _ + ] = L B()—)Jr*;r < L Eo_nﬁjr-
Al pr p 1 E A0 p K™ 1 T O A} pK- _ = A)—pK* _
15 7777 Comb. bkg. ] 8 15 - Comb. bkg. 1 8 L ---- Comb. bkg. pT[ 8 L ==== Comb. bkg. — __+ |
't —— Part reco. bkg. 1 "t —-— Part. reco. bkg. ] 1.0 —— Part reco. bkg. B 1.0 —'— Part reco. bkg. pn 7]
10} 10} [ I '
i ; 0.5
0.5 0.5
0.0 . . A 0.0 .+ N RN 0.0 ) < . , <
5.2 54 6. S8 32 . , 5.2 54 5.6 5.8 5.2 54 5.6 5.8
m(pK ) [GeV/c ] m(pK ) [GCV/C ] m(pJT‘) [GeV/CZ] m(ﬁJT"') [GCV/CZ]

e CP violation not found
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.111.092004

Why so small? Source of CP violation in SM

P(i — f) = |A; + Ay|? P(i — f)=

= ‘Al‘Q + 2‘.{41”1‘42‘ COS ((;52 i ﬁ]g) +
P(i — f) — P(i — f) = —4|A;||As]| sin (

@) sin

Weak phase difference
Requires a strong phase difference does not flip sign under CP operation, a weak phase difference flips sign
under CP operation, and interference between at least two decay amplitudes

Weak+ﬁj )

PREYRECERRRIR. - JPPYECE

Strong phase difference

K2

)
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— P(i — f) = —4|Ay||Az|sin (¢2

Why so small?

* One diagram dominates? small strong phase difference?

* Dynamics more complex than mesons

2

Ey

/CBO§C5

B

9

3 1.5

PC, PE! PC, PB
PEd d{) PE, és
> Tree amplitudes may dominate
p y Tree
w+ d.
A, = pK b P i i
T 853.60 —-52.08 119021  —340.84
E, —66.28 —59.48 ~5031 79.56
Tree T 78731  —111.55  1139.90  —261.28
PC, 75.64 ~0.82 —4.35 —13.81 W
PE! 0.10 ~11.80 —4.76 9.93 b 2’”\: |
PE? -1.50 -7.38 1.66
Penguin P 74.23 —20.00 —7.45

2.09 - -
~1.79 Y %< ¢
Penguin ™

s

f\ From CKM matrix,
SlIl

[PRL 134 (2025) 221801]

same for B® and A}

» Possible cancellation of S and P amplitudes

A(é} ~ ’QSAS wave . K,pAP -wave
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Favoring multi-body decays
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https://journals.aps.org/prl/abstract/10.1103/ynnx-f63h

CP violation in A} /Z) — pKJh™ decays

[arXiv:2508.17836]

* CP asymmetry in A% — pK*(892) decay 70 " LHCb | i?“i F;t a
is predicted to be large 6of " A pKUK-
* ~20% - 30% by several models 50 | £, PKSK

e Control channel: A} - A} (- pK))m™

* First observed A} - pK2K~ and
Ep - pKQK™ decays

]

Candidates / (15.6 MeV/c?)
=

N ) Ay pKsn

I & pKin
* 7! Part. reco. bkg.

--=- Comb. bkg.

1
g

L L L L | i L | i L
5600 5800 6000

6200

m(pKJK™) [MeV/c2]

B(A) = pK&m™) =(10.62 +0.21 £ 0.16 & 0.98 )-107°

B(A) = pKEK™)=( 0.61 4 0.08 + 0.06 & 0.06 ) - 107° First observation (8.10)°
B(E) — pKin~) < 2.8(3.2)-107° at 90 (95)% CL

B(E) = pKEK)=( 39 +£0.6 £05 £0.4 £1.4) 107 First observation (8.00)°

P t o]

control b-quark
Stat.  Syst. mode Fragmentation fractions

[1]

14


https://arxiv.org/abs/2508.17836

[arXiv:2508.17836]

CP violation in A} /Z) — pKJh™ decays

Candidates / (15.6 MeV/c?)

— 1  r - 1 - T 1 T ' ~ 07— 71—
LHCb b Daa L f LHob b Daa
20 S 2 0E0 S Global Acpin3d d
E_ :,:—mKSK ﬁ 305_ E?:%FKSK' ] ODal Acp IN eCay moades
- U] Ay pKsn 2 T U A->pKi
& pKin < ok CIEopRe Channel AAcp [%]
i g e A - pKr~ 34+ 1.9+ 0.9
3 i A = pKIK— 2 +13 + 9
—— T & Yoo T T =) — pKIK— 22 +£15 =+11
5600 5800 6000 6200 5600 5800 6000 6200
m(pKJIK") [MeV/c?] m(pKIK*) [MeV/c?]
L 22F ' 40
& 20F LHCb , ,
2 18F SO & Local Acp in 4 regions of
2. 16 > A > pKdm~ d
= 14F 55 b — PKgm™ decay
w 12f B° ‘
K 10F E 20 Bin AAcp [%]
T o 1 1 — 06+4.0+1.9
4F - 5 2 1244+42+ 1.8
2F 2 =
- T L 3 05+24+1.1 . . .
00 10 20 0 4 3.34+55+20 ¢ NO hlIltS fOI’ CP VlOlathIl

mX(pr) [GeV?/c4
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https://arxiv.org/abs/2508.17836

LHCb-PAPER-2025-021, in preparation

CP violation in A}, > J/Yph~ decays

* b — ccq transition, first evidence of CP violation in B meson decays
to charmonium recently found by LHCDb [prL 134, 101801 (2025)]

e Aep(BY = J/Ymt) — Agp(BT = J/WK ') = (1.29 + 0.49 + 0.08)%, 3.20

* Similar decay 1n baryon sector with b — c¢cq transition studied

* No CP violation i b-baryon decays to charmonium found using LHCb Runl
data [JHEP 07 (2014) 103]

* Mcp = Acp(Ap = J/bpr*) — Acp (A = J/opK*) = (5.7 £ 2.4 £ 1.2)%,
* Preliminary Run2 update: AA p = (4 03 +£1.18£0. 23)%

700 E

e Combine with Runl results,
AAcrp =(4.31+1.06%0. 28)%, 3.90

e First evidence of CP violation
in beauty baryon to charmonium!

+ Data

— Fit model

600 |

500 500 F
o - Ag—'ﬂwpn‘
400 F

Candidates / (2 MeV/c?)
Candidates / (2 MeV/c?)

a Comb. bkg.
300

L
(=2
=

F A—IIppK
200 f7

100 F

C 1 . [ -
5500 5600 5700 5500 5600 5700

m(J/ypr-) [MeV/c2] m(J1ypr) MeVict] o


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.134.101801
https://link.springer.com/article/10.1007/JHEP07(2014)103

LHCb-PAPER-2025-021, in preparation

CP violation in A}, > J/Yph~ decays

Triple-product asymmetry (TPA)
Ap = [(Cr>0)-T(Cr<0) (oo Ap: Cr = zf,ﬁ - (zfp X zfn-)
r(C7>0)+T'(CT<0) AY:Cr =Py (Bp X Drt)
CP violation variable: Ar_,qq = % (A7 — A7)
Preliminary results: A;_,40(J/Ypn~ ) = (—1.37 + 1.15)%
Ar_pqa(J/WpK~™) = (—0.04 + 0.28)%
Investigation of the phase space for local CPV enhancement

Binning schemes

' 1:' F = i s s S 4 04 v-: :_ — =T — T 04

* 4 and 128 equally populated bins < 32 T hcr _:l0-3 T z:_ b ? 03

of the Dalitz plot S E P2 8 F 102

« Resonant structures A9 — J /YN = ok 370 = F ER 2
(total of 4 m(pmr™ ) bins) S z:_ ip 2 Z_ . 1

« AY - /N resonances + prr~ pair helicity ¥ oop o | £ N Elnd

angle 6 (8 total bins, 4 mass, 2 cos 8 2 0) £ N E(S nE N S E i—oz

. C 7] 03 r -03

No evidence of TPA found, 2SN W, s : Iy

No variation of the asymmetries in

m¥(pr) [GeV¥c4] Aot
phase space found

A,
mX(pr) [GeVYc] ™
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PRL 134 (2025) 101802

CP asymmetry in A), - Ahih, decays

e Three A} decays Ar*n~. AK*m~. AKTK~;one Ej decay

* A} > At (> Ant)m™ as control channel

AAY (A0 = Axtr
b

0.013 = 0.053 = 0.018,
0.118 = 0.045 £ 0.021,

AAY (A) = AK*77)
[ AAP (N0 - AKTK™

) —

0.083 == 0.023 = 0.016,

AAY (Z) = AK 7")

0.27 +=0.12 +£0.05,

—_ = =
[AS - N )]
o o O

| | |

[e0]

o
LELELIN BLELEL BLELELE BLELELE BLELELE U
o

(@p]
o
|
—
(wy

[
o O
l;ijll

Candidates / (20 MeV/)
S
|

0
540

m(AK*K") [MeV/c]

| — T T T T T ] T | — T T T T T ]
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3.10, first evidence for
I CPV in baryon

7 A} > AKTK™ decay
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.134.101802
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.134.101802

PRL 134 (2025) 101802

Local CP asymmetry for A) > AKTn~ / A) - At m™

Mug+ < 2.3 GeV

A) - N** (> AK)m~
AACP(N*"'R_) = —0.078 + 0.051 £+ 0.027

AEEERRRREGE k.
1s LHCb 9 fb!
= Ay— AK ' § 430 _
(@] (@\|
Q Q
= 3 ) =25 >
D) (D)
9' 3 —20 g
- 25 —
‘F 2 +R
& B
= S
1

2345
m(AK ") [GeV/c?]

my+.- < 1.7 GeV

Ap = Af(mFm™)
AAcp(Af) = 0.088 + 0.069 + 0.021

m(Ar™) [GeV/c?]
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.134.101802
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.134.101802

PRL 134 (2025) 101802

Local CP asymmetry for A) > AKTK~

* Two resonance-dominated regions

mK+K— < 1.1 GCV

A) = A¢p(— KTK™) or non-resonant:

AAcp(Ag) = 0.150 + 0.055 + 0.021

M+ < 2.9 GeV
A) - N** (> AK*)K™: possibly via b - uiis
AAcp(N**K™) = 0.165 £+ 0.048 + 0.017 (local 3.20)
« Many N** may contribute to A) - N**K~

Several related N** channels to cross-check
N*t—> AKt = A} > N*T(AKT)K~
N** > prntn™ = A) > Nt (prtn™)K~

N** 5pr® = A} > N (- pr®)K~
J.P. Wang, F.S. Yu, CPC 48 (2024) 101002

m(K K" [GeV/c?]

m(AK ") [GeV/c?]
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.134.101802
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.134.101802

[Nature 643 (2025) 1223]

CP asymmetryin A}, > p K ntm™

* Acp arises from interference between the tree- and loop-level

amplitudes
s ) W= :
I/‘/;:Jf'i u : ;;Q - /d
b > > “ AgJ t u/d
A u > u il . i
d > d d [ d

* Rich resonance structures
* A} > N (prtn)K~, pK* (K ntn™), Ap K )f(ntn™),
N*O(rn)K*°(K nt)

» Control channel A} — AY(p K~ nt)m™ to subtract nuisance
asymmetries
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https://www.nature.com/articles/s41586-025-09119-3

CP asymmetryin A) > p K ntn~

Acp = (2454 0.46 + 0.10)%

(5.20 significance)
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[Nature 643 (2025) 1223]

First observation of
baryon CP violation!
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E— A - pK* n(—»rfr*r)

A - prntnnt
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g S . [Nature 643 (2025) 1223]
Local CP violation in selected regions of the phase space
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T. D. Lee, CP violation in K° CPviolationin B ! CPviolationin Ag The LHCb experiment at CERN has revealed a fundamental asymmetry in the
C. N. Yang, decays decays decays behaviour of particles called baryons

C.S.Wuetal. J. W. Cronin, BaBar and Belle LHCDb collaboration 25 MARCH, 2025
V. L. Fitch et al. collaborations ,

24.3.2025

1963 1973 2019
Cabibbo Mixing The CKM matrix Charm mesons:
N. Cabibbo M. Kobayashi, CPviolation in D°
T. Maskawa decays
LHCb collaboration

View of the LHCb experiment in its underground cavern (image: CERN)

24



Conclusions and prospects

» CP violation is a rich field of study

* Essential to precisely test the SM and constraint/guide New

Physics models

* Direct CP violation in baryon decays observed

« BEPCII and BESIII inner tracker

TQ L 2025 (13.6 TeV): 6.96 fb
upgraded R e /
‘0 - 2022 (13.6 TeV): 0.82 fb
e InNLHCb R 3 i ] . . in 1 € 20r Tabiat iri
n un o, int. um1n081ty In Lyear t - —gemenies
a T —2012(8 $e\\5)3 2.08 ;Ej
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o L
3 F / / ch
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 More results will come! s
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