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 The Charm sector offers a unique environment to search for New Physics and is
the only way to study mixing and CPV with up-type quarks
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Very small SM predictions — High sensitivity to New Physics
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» Measurement of time integrated CP asymmetries — AcpXc = /) = X, > /) +F(X—>f)
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Production asyms

Time independent direct CP violation  [Phys. Rev. Lett. 118, 261803]



https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.118.261803
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* Discovery of CPV in Charm decays in 2019

Combining AA " with results of Arp(KTK™)
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First evidence of CPV in single decay mode (3.80)
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[Phys Rev Lett 122 211803]
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.122.211803
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» Local CP asymmetry can be enhanced [Fhys. Rev. Lett.
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.124.031801
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https://arxiv.org/abs/2409.01414

. The K*(892)" and ¢»(1020) resonances are clearly visible in the Dalitz plot

* [he strong phase varies around resonances 35
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Mixing and CPV in charm decays
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Meson produced in DO flavour eigenstate L Plo -

* Doubly Cabibbo Suppressed (DCS) and mixing amplitudes are of the same order
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On-shell transitions

« Off-diagonal M elements are sensitive to new physics contributing in the mixing box

Mixing parameters Weak phases (CPV observables)
M I
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[Phys. Rev. D 103, 053008]
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.103.053008
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e The ratio between D® — K 7~ and D — K~z T is Do DO ik D DOS
sensitive to both mixing and CPV L CF

(D°(t) - Ktr™) B B
[(DO(t) — K+m-) Hicall) = rpo(t) - K—7)

Ry _(t) =

» Expanding these ratios up to second order in x;, and y;,

Rin(t) = Ry (LA ) + VR, (1-



https://arxiv.org/abs/2407.18001

. R (1) is fitted simultaneously for

the two final states

* Direct determination of mixing

and CPV parameters
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Most precise results up to date

} No evidence for CPV



https://arxiv.org/abs/2407.18001

* Mixing and CPV parameters in double-tagged

decays

B — D*(2010)*u~X
> D*(2010)* — DO+

 Complementary to the prompt analysis
- Higher low decay time sensitivity

- Fewer statistics

Improvement on mixing parameters between 4.8 — 6.4 %

Measuring ratio of D — K¥zT decays
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https://cds.cern.ch/record/2912448

Summary and outlook

 LHCDb continues to be deeply involved in investigations on asymmetries in the
Charm sector

 New CPV in multi-body decays and mixing parameters measurements released

 LHCD is still releasing cutting edge results with data from Run 2 (2015-2018)

 Measurements still statistically limited — New detector operating at higher
luminosity and efficiency

New high-precision

. - . —1
The 2024 data taking just ended recording 9.6 fb™ —» measurements on the way!
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LHCb is a forward spectrometer — Optimal for charm physics in pp (\/E ~ TeV) collisions
o(pp — ccX) =~ 20 X o(pp — bbX)

Tracking stations Particle identification systems
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https://iopscience.iop.org/article/10.1088/1748-0221/3/08/S08005

» To ensure production asymmetry cancellation, and assuming A, does not depend

on the Dalitz plot region region it is measured in, AAraW
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. In the absence of CPV AA2°" corresponds to the production asymmetries
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 Combining this result with previous results from LHCb [Phys. Rev. D 97, 031101]
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Strong null test of SM
!

_ Significant departure
from SU(3)p symmetry

[Phys. Rev. D 105, 092013] [Phys. Rev. D 103, 053008]

Consistent with CP symmetry



https://arxiv.org/abs/2407.18001
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