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Motivation :

- The measurement of H — bb/cc/gg signal strength is improtant for Higgs

coupling studies.

- In the measurement of the relative accuracy of H — bb/cc/gg signal

strength, the flavor tagging performance and color singlet identification
have significant impact on the final results.
* The vertex detector design has impact on flavor tagging performance.




The relative accuracy of H — bb/cc/gg sighal strength.

CEPC baseline detector,
all SM samples corresponding to 240 GeV, 5.6 ab™!,
full simulation,

£t Hicag
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qqHiggs,

The analysis procedure can be divided into two steps :
first step : select signal with cut flow
second step : calculate the signal strength accuracy
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Table 1. The event selection of vvH(H — qq/gg).
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the second step
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The identified flavor combinations
based on
flavor tagging performance matrix.
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The signal strength accuracy of viH — bb/cc/gg be calculated as 0.49%/5.75%/1.82%.
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results :

7 decay mode H —bb H —cc H — gg
3Z —etTe” 1.57%  14.43%  10.31%

arXiv:1905.1290
Z — utp 1.06%  10.16%  5.23%

/J — VU 0.49% 5.75% 1.82%
combination 0.27% 4.03% 1.56%

[ 7 — qq 0.35%  7.74% 3.96%J

Table 3. The signal strength accuracies for different channels.




the dependency of H — bb/cc/gg accuracy
on

flavor tagging performance
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Obtain different flavor tagging performance matrices.
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M, : perfect flavor tagging matrix

T, : the trace of perfect flavor tagging matrix
M,,, : optimized flavor tagging matrix

Tr,, : the trace of optimized flavor tagging matrix
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relative accuracy at different migration matrices
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perfect flavor tagging performance can improve H — bb/cc/gg signal strength
accuracy by 2%/63%/13%
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perfect flavor tagging performance can improve H — bb/c¢/gg signal strength
accuracy by 35%/122%/181%




The dependency of flavor tagging performance on
vertex detector parameters

Z. Wu et al 2018 JINST 13 T09002

Table 1. The baseline design parameters of the CEPC vertex system. — material budget
- resolution

— — inner radius

R(mm) Z(mm) single-point material
resolution(um) budget
16 62.5 2.8 0.15%/X
18 62.5 0.15%/X
37 125.0 0.15%/X
39 125.0 0.15%/X
58 125.0 0.15%/X
60 125.0 0.15%/X CE
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In ggH channel :
0 0 RO
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RY : the default material budget of vertex detector

material

R : the changed material budget

material °

In vvH channel :
0 0 RO

Tr = 2.35+0.05 - log,~2erisl 4 (04 . og, ~reselusion 1. o Kradics
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Table 2. Reference geometries.

Scenario A (Aggressive) Scenario B (Baseline) Scenario C (Conservative)

Material per layer/ X, 0.075 0.15 0.3
Spatial resolution/pum 1.4-3 28-6 5-10.7
Rjn/mm 8 16 23

trace in ggH channel 2.31
trace in vvH channel 2.54




the dependency of ggH — bb/cc/gg accuracy
on

color singlet identification (CSI)

CSl : the reconstruction of W/Z/Higgs when they decay to two jets
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note : The CSl in this report is a demonstrator to illustrate the importance of CSlI.

Our next step is to construct a CSl evaluator at the reconstruction level.
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Summary :

The relative accuracy of H — bb/cc/gg signal strength has been measured at
the CEPC with full simulation of all SM samples corresponding to 240 GeV.

H — bb H - cc H— gg
5.6ab~! 0.27% 4.03% 1.56%
20ab™! 0.14% 2.13% 0.82%

The perfect flavor tagging performance could improve the accuracy of

H — bblcclgg by 2%/63%/13% in the viHiggs channel and 35%/122%/181%

in the ggH channel.
The vertex detector design has great impact on flavor tagging performance.
The good CST performance or CST evaluator at the reconstruction level is

essential for the improvement of measurement accuracy.




Backup
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The signal strength accuracy of H->bb/cc/gg at CEPC, ILC and FCC-ee.

CEPC

ILC, 250 GeV, 2ab~!

FCC-ee, 240 GeV,5ab!




before event selection

after event selection
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This plot is used to illustrate that the event selection procedure can

suppress the backgrounds with good CSI performance.




Systematic uncertainties

We categorize the leading systematic uncertainties into three groups:

The first group includes the reconstructed energy/momentum scale of the physics
objects, which are significantly smaller than the statistical uncertainties.

The second group are those comparable to the statistical uncertainty, especially
the integrated luminosity.

The third group are those that can be significantly larger than the statistical

uncertainty, including CSI and the jet configuration.

The detailed discussion can be found in https://arxiv.org/abs/2203.01469.




