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Introduction

> The jet origin identification (encompassing flavor and charge tagging) plays a vital role in Higgs property measurement. Additionally, the jet charge is crucial for weak mixing angle and
time-dependent CP measurements.

» Using Al technology, the concept of jet origin identification of 41 different origins, 5 quarks (b, c, s, u, d), 5 anti-quarks (b, ¢, 5, i, d ), and the gluon is realized.
» The identification is applied to the measurement of rare (H — 5, uii, dd), FCNC(H — sb, db, us, ds), and |V ., | at'the Circular Electron Positron Collider (CEPC).

Performance of Jet Origin Identification

Sample and Methodology
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Benchmark Physics Analyses

Rare and exotic Higgs decay
« Combine all jet flavor-tagging scores of the two jets into a BDT; the optimal cut on the combined scores leads to the upper limit of 3.8 on the signal strength H — s§ at 95% CL.
. By combining all three channels (u*u~"H, ete™H, viH), the branching ratios of H — wuii and dd can be constrained to 0.091% and 0.095% at 95% CL, respectively.
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The distributions of combined scores for signal and SM backgrounds, where the signals Comb. ‘ - - -
are (left panel) H — s§ and (right panel) H — sb, respectively, in the vvH process, with )
CEPC nominal parameters. Summary of background vyields from H — bb, cc, gg, Z, and W prior to the flavor-based

‘ b ‘ Measurement from W boson decays at future nggs factories event selection, with the expected upper limits on Higgs decay branching ratios at 95% CL
https://doi.org/10.1007/JHEP12(2024)071 under the background-only hypothesis.
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« Through WW — fuchb events at future Higgs factories, after kinematic cuts and jet flavor
tagging cuts based on JOI, the relative statistical uncertainties of the CKM matrix elements

| V., | are estimated. Conclusion
- The relative statistical uncertainties |V, | are projected to be 0.91% for the WW — y vch
channel and 1.2% for the WW — e(T)ycb channel, assuming a baseline integrated luminosity 1. Jet origin identification distinguishing 11 types of color jets has been performed.
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= s 7 5. Simultaneously evolving with state-of-the-art detector technology, reconstruction
> 1 > algorithms, and Artificial Intelligence, the jet origin identification algorithm
0 T < developed here indicates that colored SM particles can potentially be identified
with comparable performance to leptons and photons.
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The distributions of combined scores for signal and SM backgrounds, where the signals are (left panel)
WW — uveb and (right panel) WW — ¢ yuch, respectively, with CEPC nominal parameters.
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