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e Strong-phase inputs to charm and bottom CPV studies
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Input to CPV studies in the charm sector

Strong-phase parameters provide essential inputs to charm mixing and indirect CPV
studies in all the three kinds of decays: self-conjugate decays, quasi-flavour eigenstates,
and quasi-CP eigenstates
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Input to CPV studies in the bottom sector

® Strong-phase parameters provide essential inputs to precision measurement of CKM
angle with tree-level - decays

® decays to the three categories of self-conjugate decays, quasi-flavour eigenstates
and (quasi-)CP eigenstates, referred as BPGGSZ, ADS and GLW methods
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® Direct measurement: 64.6 + 2.8

® Over-constrained: 66.237385

® The uncertainty contributed by the strong-phase
inputs should be further reduced to test the CKM
unitarity triangle and search for new physics.

sol.w/ cos 2B <0
(excl. at CL > 0.95)

= IIllIIlIIlIIIlllllllllllllllllllll

0.6 0.8




Parameterize the strong-phase parameters

Strong-phase differences can be obtained with amplitudes however with model assumptions. It
is more desirable to perform model-independent measurements
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strong-phase measurements are still model-independent
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Analysis method
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Double-tag method
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® Study the joint decay of and , referred as the
double tag method

® Reconstruct one in the signal decay and the other
in the tag decay

® Constrain the tag-side strong-phase differences to
extract the parameters in the signal side
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Study of the - T T decay
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and can help to improve the measurement of -



Results of
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Results of
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Study of the decay -

Binning schemes are developed in the 5D phase space ( + +
based on the amplitude model [Chin. Phys. C 48, 083001 (2024)]

Phase space fold under CP transformation and exchange of identical particles, where the strong-phase
differences are invariant

The optimal binning scheme is constructed where negative (positive) bins are chosen to have
> 1 to optimize the sensitivity to

angle
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The binning method is optimized by maximizing the sensitivity compared to an unbinned analysis,

which is 85%
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Study of the decay
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* Flavour tags are used to measure the fractional binned signal events
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Study of the decay -

* Binning scheme is developed with the decay amplitude model in the 5D phase space EPJC 83 (2023) 547
* The binning method is found to have a sensitivity about 85% that of the model-dependent measurement

* Three categories of tags have been used
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First exploration of the C-even correlation
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Based on simulation of ~ — decays produced in different mechanism
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® The and decays are jointly reconstructed
® Distinguish between ,  and
® “Missing energy” that the transition / 9 particle carries

® Minimum difference between the recoil mass of each and the nominal mass
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First exploration of the C-even correlation

Based on simulation of * * = —decays produced in different mechanism
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First exploration of the C-even correlation
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Novel measurement of
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Feasibility of performing charm mixing and indirect CPV studies with larger samples produced at future Super
Tau-Charm Facility are also discussed 18
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Measurement of CP-even fraction in

Self-conjugate tags
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Summary

® Progresses have been made at BESIII to provide strong-phase inputs to charm and bottom CPV studies
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® Many analyses are ongoing and novel method have been investigated
® Larger data samples at future Super Tau-Charm Facility [Front.Phys.(Beijing) 19 (2024) 1, 14701]

® Improved strong-phase differences are of great importance in the era of LHCb upgrade and Belle Il
® Time-integrated charm mixing and CPV studies complementary to LHCb and Belle Il [arXiv:2502.08907]




