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Comment

« The description of jet flavor identification needs to be streamlined. Currently, information is dispersed

across sections (vertexing, tracking, PFA). A concise but complete description should be provided in one
place restructured

» Abrief overview of standard Jet Flavour Tagging (JFT) is given in Section15.2.6, while Jet Origin
Identification (JOI) is discussed in 15.2.7. However, it is unclear what performance gains are
achieved by moving from JFT to JOI. JFT vs JOI shown for b/c tagging eff and mis-id rates " >

« Benchmark comparisons (b/c-tagging efficiency versus misidentification rates at Z-pole and ZH
240 GeV) should be provided to evaluate performance systematically.

« The offline software environment is evolving rapidly. Performance studies should be conducted with
synchronized and version-controlled frameworks, especially as CyberPFA depends critically on tracking,
particle ID, calibration, and alignment inputs. yes

« A centralized database tracking the produced samples and their statistics should be maintained and
updated (extending Table 15.4). Technical samples (e.g., single electrons, muons, decaying kaons for
PFA studies) should be included and documented similarly for use in detector performance validation.

a centralized database created and maintained with IHEP gitlab service (in CEPCSW code repository)
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1.10

1.05 1

1.00 1

e
e}
wn

Tagging Efficiency

e
o)
=

0.751

CEPC Ref-TDR

—e— Hqq

Zqq

Ep
Ec

1.0

Ratio
(Zqq / Hqq)

0.9

—-1.00

2025/9/5

—0.75 ~0.50

—0.25 0.00

cos(6jet)

0.25

0.50 0.75

1.00

CEPC Ref-TDR

—— Hgqq -=- Zqqg ° &
1.05 Ec
S, 1.00-
g .'.’.-.._‘._—_'.--hhhi‘--.. ””* -------
Doos it tu gy Bt re o oo
L
=
L 0.90
o
c
"5 0.85
o
F 080
0.75 1
0.70
1.1
g ’
oI g @ N | | T
s< loin " "  wgu®e " Y e .
o T
O
N
0.9 ; i ; i i ; ;
30 35 40 45 50 55 60 65 70

Jet pr [GeV]



Hqq Zqq Tagging eff vs mis-id rate
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Attached to overleaf for choice.
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Detector optimization: Vertex design

Same hype-parameter and data size.
Baseline performance got 2% - 6% better from b and s tagging.

M10 TDR Z XGBest M10 TDR Z Backup Vertex

o -eRpil 0.122 0.022 0.016 0.003 0.002 0.001 0.002 0.002 0.001 o ELEN 0139 0025 0019 0004 0002 0.002 0003 0.002 0.002

a- 0.124 JEPIN 0016 0.022 0.002 0004 0002 0.001 0.001 0.002 0.128 0018 0.025 0002 0004 0.003 0002 0001 0.003

v- 0.008 0.008 0.023 0.006 0.007 0.015
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Detector optimization: U5V5 and U3V10

Truth ID, in baseline vertex, change precision is r and phi direction.

CEPC TDR Full ParT TruthlID ParT_TruthiD_U3V10

0.001 0.001 0.002 0.001 0.001 0.012 b MR 0.114 0.017 0.015 0.002 0.001 0.001 0.002 0.002 0.001 0.012
0.002 0.002 0.001 0.001 0.002 0.012 bbar - 0.001 0.002 0.011
0.024 0.023 0.005 0.006 0.014 0.030 c- 0.007 0.018 0.028

0.024 0.005 0.023 0.016 0.006 0.030 cbar - 0.017 0.007 0.030

0.081 0.023 0.085 0.081 0.042 0.069 s- 0.086 0.050 0.065
c =
S S 0001 0001 0015 0016 0.079 BOEEEM 0.087 0.023 0.046 0.076 0.070 g shar - 0.049 0.087 0.066
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{J 0.002 0.001 0.007 0.018 0.115 0.031 0.048 | W ==~ 0202 0.071 0.084 ubar - 0.216 0.083 0.078

d 0001 0001 0009 0016 0096 0074 0072 0212 0362 0071 0.086 d- 0.002 0.001 0.010 0.020 0.088 0.067 0.072 0.221 0.384 0.083 0.080

dbar- 0.001 0.002 0.021 0.010 0.067 0.090 0.228 0.070 0.084 | 0.390 0.081
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