
Measurement of 𝑹𝒃 of Z hadronic decay 

Hancen LU, Mohan PI, Zizi KANG, Bo LIU, Zhijun LIANG 

2025/4/23 1CEPC Physics Performance Working Meeting 



2025/4/23 CEPC Physics Performance Working Meeting 2

Status: 

✓ Samples: 2M for each flavor

✓ Rb, Rc Calculation

• Checking & improving results

Lots of room for further improvement
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Model performance

Strange
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Comparing with Liao’s study ( arXiv:2208.13503v4 ) 

This work arXiv:2208.13503v4 

Vertex Geo Baseline (Ladder + stitching) Backup (Ladder)

Algorithm Particle Transformer Particle Net

Training Set Size 450k per channel (b c q) 1M per flavor Total 11M)

Training Set Type Jets Jets

Number of Samples 1e11 Z hadronic decay 1e11 Z hadronic decay

Method Double Tagging Double Tagging

Confusion Matrix:

Main difference

This work
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Method: Double tagging
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Confusion Matrix, ParT (Z)

Confusion Matrix, PN

Confusion Matrix, ParT (Higgs)

ToyMC Result:

Alg Total Events Ave. Rb Ave. Rc Std. Rb Std. Rc

PN 5e6 22.243 16.014 0.646 0.732

ParT (Z) 5e6 22.833 15.455 0.865 1.108

ParT (Higgs) 5e6 22.058 16.646 0.251 0.272

ParT (Higgs) 2e7 22.060 16.643 0.249 0.269

ParT (Full Sim Z) 5e6 22.808 15.434 0.733 0.939

Ref - 21.93 17.10 - -

• Confusion Matrix contributes the majority of the errors

• These errors are from least square method, having nothing 

to do with number of total events

Some Conclusion:
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Todo:

• Optimizing tagging algorithm

• Figuring out what leads to the bias of mean value

• Trying to reduce the statistical error

• Considering removing the limits Rb + Rc + Rq = 1

Possible issues:

• Merging categories

• Convert Higgs (240GeV) to Z (91.2GeV)

• Least square method
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