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Introduction

Violation ( V) well established in meson decays
! baryonic sector fairly lacking

quark particularly promising (heavy, long lived)
Enhancement of penguin-diagram contributions in charmless and
doubly-charmed final states
! expect greater V
Lack of clear theoretical predictions, due to non-perturbative QCD
contributions
Only direct V in baryon decays (no oscillation/interference)

CP( b ! ) =
�( b ! ) � �( b ! )

�( b ! ) + �( b ! )
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LHCb Run 1-2 Detector
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[PRL 134 101802]
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First V evidence in baryon decays! [PRL 134 101802]
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CPV in �0 ! �K+K�

Look into the Dalitz plots
! structures in the �+ ! � + and � ! + � regions
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Enhancement of the asymmetry in the �+ region
( K+K� > 2:20; �K+ < 2:90) GeV/ 2:

� CP = 0:165 � 0:048 � 0:017

(3.2� significance) [PRL 134 101802]

Marco Caporale (LHCb) Baryonic CP Violation at LHCb Lepton-Photon 2025/08/26 13 / 23

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.134.101802


�0 ! pK��+��

Complex dynamic could enhance V
Look into the �0

b ! ��+�� decay (against the Cabibbo-favoured
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c ! ��+)�� control sample, removes need for P(�0
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First observation (5.2�) of V in baryon decays! [Nature 643 (2025) 1223]
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Performed the V measurements for the observed channels
+ search parameter space for possible local V
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�0

b ! 0
S�

� kinematic bins:

Bin � CP [ ]
1 � 0:6 � 4:0 � 1:9
2 12:4 � 4:2 � 1:8
3 0:5 � 2:4 � 1:1
4 3:3 � 5:5 � 2:0

[LHCb-PAPER-2025-016]
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�0 ! J/ ph�

[LHCb-PAPER-2025-021] in preparation for Science Bulletin submission

Fruitful V searches in ! ( 2 [ ; ]) transitions for mesons
(> 3� evidence of V in + ! / +, [PRL 134 101801])
Look into �0

b ! ( / ! �+��) �

� CP = CP(�0
b ! / ��) � CP(�0

b ! / �)

� CP = raw(�0
b ! / ��)� raw(�0

b ! / �)+ D( �)� D(��)

Run 1 measurement [JHEP 07(2014)103] statistically limited,
no hints of V

� Run 1
CP = (5:7 � 2:4 � 1:2)
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https://doi.org/10.1103/PhysRevLett.134.101801
https://link.springer.com/article/10.1007/JHEP07(2014)103


�0 ! J/ ph�

Preliminary Preliminary

Preliminary results:
� Run 2

CP = (4:03 � 1:18 � 0:23)
Run 1 and Run 2 combination (Best Linear Unbiased Estimator)

� CP = (4:31 � 1:06 � 0:28) 3:9� evidence!

First evidence of V in baryon decays to charmonia! [LHCb-PAPER-2025-021]
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�0 ! J/ ph�

Triple-product asymmetry (TPA) [PRD 92 076013]

AT̂ -odd =
1

2

 
( T̂ > 0) � ( T̂ � 0)

( T̂ > 0) � ( T̂ � 0)
�

(� T̂ > 0) � (� T̂ � 0)

(� T̂ > 0) � (� T̂ � 0)

!

T̂ = ~�+ � (~p � ~��)

T̂ = ~�� � (~p � ~�+)

No evidence of TPA!
AT̂ -odd(�0

b ! / ��) = (�1:37 � 1:15)

AT̂ -odd(�0
b ! / �)= (�0:04 � 1:28)

Investigation of the phase space for local V enhancement
Binning schemes

4 and 128 equally populated bins of the Dalitz
Resonant structures �0

b ! / (total of 4 ( ��) bins)
�0

b ! / resonances + �� pair helicity angle #
(8 total bins, 4 mass, 2 # ? 0)

No variation of the asymmetries! (neither raw nor TPA)
[LHCb-PAPER-2025-021]
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https://doi.org/10.1103/PhysRevD.92.076013


Conclusion

Setting new milestone in the V journey:

Direct violation in baryon decays
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Future

Bright future ahead:
LHCb Run 3 data taking
! Upgraded detector! [JINST 19 (2024) P05065]
! surpassed Run 1 and 2 integrated luminosity (2024 alone)
Fully software trigger: almost doubled efficiency on flagship and core
physics decay channels [LHCB-FIGURE-2024-030]
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https://iopscience.iop.org/article/10.1088/1748-0221/19/05/P05065
https://cds.cern.ch/record/2912743
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