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Motivation :

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

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

strength, the flavor tagging performance has significant impact on the
final results.
* The vertex detector design has impact on flavor tagging performance.
* The PID performance is essential to flavor physics.




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
vUHi1ggs,
qqHiggs,

The analysis procedure can be divided into two steps :
first step : select signal with cut flow
second step : calculate the signal strength accuracy

arXiv : 2203.01469
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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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results :

H—bb H — ce
1.57% 14.43%
1.06% 10.16%

H — gg
10.31%
5.23%

Z decay mode
7 —ete”

arXiv:1905.12903 L
Z = P

Z —qq
/J — VU
combination

0.35%
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7.74%
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3.96%
1.82%
1.56%

Table 3. The signal strength accuracies for different channels.

Extrapolate to CEPC Snowmass, FCC-ee and ILC settings.

NG
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H — bb

0.27%
0.14%
0.29%
0.45%

H — cc

4.03%
2.13%
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H — gg

1.56%
0.82%
1.64%
2.67%

Table 4. The signal strength accuracy of H — bE/ cc/gg at the CEPC and extrapolated to the
ILC 250 GeV (2ab~!) and FCC-ee 240 GeV (5ab™1).




the dependency of H — bb/c¢/gg accuracy on flavor tagging
performance:
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Obtain different flavor tagging performance matrices.
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perfect flavor tagging performance can improve H — bb/c¢/gg signal strength
accuracy by 2%/63%/13%
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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 b
04 06 08 1 12 14 16 18 2
relative scanned parameter
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B Riav = RY
Trmig — 9 1S E0 051 Zng material 1+ 0.040 - Zng resolution +0.098 - 10g2 radius

material resolution radius

0

_ T the default material budget of vertex detector

R : the changed material budget

material °

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 14-3 28-6 5-10.7
Rjn/mm 8 16 23

If the inner radius changes from 16 mm to 10 mm, the trace changes from 2.10 to 2.18.




PID performance based on dE/dx & TOF information




intrinsic dE/dx resolution
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The dE/dx resolution could reach 2.5% in the barrel region with particle’s energy
ranges from 0.1 GeV to 100 GeV.




Separation power
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PID performance on Z-pole samples

K= identification

Separation Ability K* selection efficiency X purity
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the dependency of K= identification performance on dE/dx resolution

o = {aclor.: o

actual ntrinsic !

o : dE/dx resolution,

The factors are selected according to other detectors,
such as PEP-4, TOPAZ, DELPHI, ALEPH, ALICE.

factor 1. 1.2 1.5
95.97 94.09 91.19
81.56 78.17 71.85
08.43 97.41 95.52
97.89 96.31 93.25




D" — 77K~ reconstruction with Z-pole samples

€ (%) p (%)
mass — masspo| < 0.01GeV/c* 90.39 £0.24 2.16 £0.07
IMP > 0.02 mm? 79.124+0.21 5.04+£0.11
vertex fitted x? < 5.15 72.62 +£0.23 15.36 £0.18

dis of vertex to IP > 0.305mm 69.24 +0.24 | 28.41 + 0.23
68.19 4+ 0.24 { 89.05 £+ 0.16

+ Tagged data
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¢ — K"K~ reconstruction

e(%) p (%)
Imass — masspo| < 8 MeV/c? 89.42 +£0.07 6.43 £+ 0.06
vertex fitted x? < 9.95 83.15+0.09 9.14 £+ 0.07

PID 82.26 £ 0.09 77.70 £0.10
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B, — ¢vv measurement
arXiv:2201.07374

5.0

4.0

3.0

2.0

=
)
e
R
A

1.0

0'00.0 g 20 30 40 . >0 60

K / it separation power (O)



https://arxiv.org/abs/2201.07374

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 vertex detector has great impact on flavor tagging performance,
0 0 RO

= Rmaterial Rresolution radius
I, = 2.118 +-0.054 - log, + 0.040 - log, + 0.098 - log,

material resolution radius

The charged kaon identification and D° — #*K~/¢p - KK~ /B, — v
reconstruction on hadronic Z-pole samples require the degradation of dE/dx

resolution to be less than 20%, corresponding to dE/dx resolution better than
3%
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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™!




