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Measure ACP in K⁺K⁻: first evidence of CPV in single channel (π⁺π⁻) when combining with ΔACP

Breaking U-spin symmetry! 

LHCb: CP asymmetry in D⁰ → K⁺K⁻ and π⁺π⁻

J. Brodzicka



LHCb: other results consistent with CP symmetry

Discovery methods

Similar mechanism as π⁺π⁻ 

Binned

Unbinned

J. Brodzicka



New method for CPV searches: Earth mover’s distance

Another test statistics: aiming to match the energy test performance with added 
benefits in interpretability - pinpointing which part of the Dalitz plot the CPV 
originates from

A. Youssef, J. High Energ. Phys. 2023, 98 (2023)

For high statistics a modification can be applied to 
reduce computation cost: “sliced” EMD 



Belle: all results consistent with CP symmetry 

M. Bertemes

Measure also in subregions of phasespace:First observation of decay Dₛ⁺ → K⁺K⁻Ks⁰π⁺



Belle II: toward future measurements

Some of these measurements are well under way already

Combine Belle + Belle II datasets

M. Bertemes



Belle II: new charm flavour tagger for D⁰

● D* tag: loss in statistics (only ~25% of all charm quarks hadronize into D* at Belle (II))
● CFT: reconstruct particles most collinear with signal meson
● Doubles the signal wrt D* tag, but introduces more background (depending on channel)
● BDT-based decision based on kinematics and PID: predicts decision and dilution (qr)
● Future expansions possible

M. Bertemes



Direct CPV  - theory 

The challenge: low-energy QCD or 
genuine BSM physics?

Strategy: Use sum rules as a tool to 
probe for U-spin breaking beyond the 
SM.

U. Nierste



Direct CPV - BSM

Large U-spin breaking can be explained in Z’ models. 
Smoking gun predictions for BSM physics.

Prediction of a leptophobic, 
light Z’ below O(20 GeV).

H. Gisbert



Direct CPV baryons - theory

.

Many additional opportunities with baryons.

Models of underlying rescattering 
mechanism can be tested with future data.

Important guidance for experiment.

Complementary observables with 
different dependence on the strong 
phase.

F.-S. Yu



Direct CPV baryons - theory

.

F.-S. Yu



Direct CPV baryons - experimental

LHCb: amplitude analysis performed for Λc⁺ → pK⁻π⁺.

Input can be used for model-independent CPV searches. 

- Λc polarization of O(65%) found.
- Can be used to probe b→c transitions  

in semileptonic Λb decays.

A. Ukleja



Charm Mixing and Lifetimes - Theory

Is the charm quark heavy enough for the 
heavy quark expansion?

More progress on the way.

A. Lenz



Lifetime hierarchy

(Far) future: can 
theory/lattice 
predict the 
hierarchy? 

A. Lenz



Charm Mixing and time-dep. CPV - experimental

F. Betti



Charm Mixing and time-dep. CPV - experimental

We came a long way :

F. Betti



HFLAV Charm CPV and mixing

J. Brodzicka



CPV and strong phases at BESIII 

Y. Gao



CPV and strong phases at BESIII

Y. Gao



A. Lenz


