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Cabibbo-Kobayashi-Maskawa Matrix

Unitary CKM-matrix relates weak quark eigenstates to strong quark eigenstates and governs
flavor-changing quark-transitions.

Unitarity yields 6 relations, i.e. unitarity triangles, that serve as SM precision test. Non-trivial
angles indicate CP-violation.
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http://ckmfitter.in2p3.fr/www/results/plots_summer19/ckm_res_summer19.html

Motivation

All-hadronic charmed B — 7 D decays have high branching ratios and provide high statistics.

This talk focusses on estimating systematic uncertainties related to backgrounds in
measurements of the mixing frequency Amy and the lifetime 7z0.
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These measurements are systematically limited at B-factories, such as Belle Il. Given the large
statistics, we expect to be able to make precise measurements with only 64fb™! of data

availablel?.

1BeHiII note on time-dependent CP-violation and mixing
2BYB0 mixing Feynman diagram
3  DPG-Verhandlung 2021

Caspar Schmitt


https://docs.belle2.org/record/2024/files/BELLE2-NOTE-PL-2020-11.pdf
https://www.researchgate.net/figure/Feynman-diagrams-for-Bs0-Bs0-mixing-within-the-SM_fig8_236136807

Time-dependent measurements at B-factories

Asymmetric electron-positron collider SuperKEKB at Y(4S) resonance produces boosted
coherent B meson pairs at record luminosities with low backgrounds.

Proper-time difference measurement of B meson pairs yields lifetime. In the following, we
neglect detector resolution, wrong tags and CP-violation in mixing.
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Mixing measurements at B-factories

The B mixing parameter Amy can be extracted from the mixing asymmetry in flavor-specific
decays®.
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Uncertainties on At and (peaking) backgrounds enter as systematic uncertainties.
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MC studies of backgrounds in B — 7w D(— K m )
Signal B decays peak in both the energy difference AE = EE™ — ES™°

beam
and in the beam-energy constrained mass My = /(EZTS )% — (pg™)?.
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Fit on 64fb~ " Belle Il data
We fit the fixed shapes from MC on data in two slices in M,.. We fix the relative yields of
crossfeed to self-crossfeed and of B — D K to other peaking backgrounds.
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Why no 2D-fit?

To further increase the distinction power of the fit, a full 2D-fit in the (deltaE, M) plane
would be useful.

However, we find non-negligible correlations between the two variables, which forbids an

independent modelling of the shapes. For peaking components, the Pearson correlation

coefficients are 0(0.2) > 0.
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MC studies of backgrounds in At

We aim to constrain the continuum backgrounds in At from the sidebands Mp. < 5.265GeV
and |AE| > 0.05GeV. In both the crossfeed and g background components, we find that the
shapes in sideband and signal region allow for interpolation.
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Summary and outlook

> Study of systematic uncertainties related to backgrounds in time-dependent measurements
of mixing frequency Amy and lifetime Atgo at Belle .

» MC studies of background shapes in B — 7 D(— K 7 7) decay mode.

» Fit shapes from MC fitted onto data in two slices in Mp.. Good discrimination in
continuum backgrounds, while non-negligible correlations in peaking backgrounds.

» MC background shapes in At look promising for background constraint from sideband.

Outlook
> Extend analysis to multiple decay modes, notably to B — 7 D*(— mg1ow D).

v

Analyse data in segments of flavor-tag figure of merit.

» Evaluate systematic uncertainties related to backgrounds for first full Belle Il mixing
parameter measurement.
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