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Bug Shooting in Truth Tracing
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• Truth tracing in TDR 25.3.2

• Fix truth particle links when copying from generator to Geant4

• Secondary particles are linked to parents from generator correctly
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Truth Particle Chain
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• A truth particle chain tool is available

• Extract truth vertices from a tree structure 



Example: D0 truth Vertex 
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• √s = 91.2GeV



D0 Vertex Reconstruction
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• Select 𝐷0/ഥ𝐷0 → 𝜋+𝜋−𝜋0 to check PID and vertex fit performance @ √s = 91.2GeV
• Several small bugs fixed  (such as 𝑚𝜋0, selection of neutral objects)
• Blue: previous; Red: reproduction

• Similar purity with higher efficiency (different definition?)

Cuts Efficiency [%] Purity [%]

2 tracks reconstructed 94 97 - -

Vertex reconstructed 87 96 - -

1.85 < 𝑀𝐷 < 1.88 GeV 64 73 1.5 1.6

charged pair 64 73 1.8 1.8

Kinematic > 0 63 72 1.8 1.9

Chi2 < 4 58 67 2 2.1

Only 1 𝜋0 58 67 12 5.8

PID 58 67 91 11.4

0 other neutral object - 67 - 91.2



D0 Vertex Peformance
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• Distribution of 𝑀𝐾±𝜋∓𝜋0 in 𝐷0/ഥ𝐷0 → 𝐾±𝜋∓𝜋0

• Similar shape & wrong PID rate

previous



D0 Vertex Performance
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• Distribution of 𝑀𝐷0 in 𝐷0/ഥ𝐷0 → inclusive

previous



Jet Vertex Reconstruction
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• One-to-one match for jets possible @ TDR 25.3.2
• Particle level second vertices reco level

Kaili

https://indico.ihep.ac.cn/event/25428/contributions/182900/attachments/88411/114129/20250310_CEPC_Kaili.pdf


Inputs for Jet Tagging
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• Definitions from ILD



Inputs for Jet Tagging
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• Definitions from ILD



Jet Tagging Var Distribution
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Jet Tagging Var Distribution
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Jet Tagging Var Distribution



Conclusions & to-do
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• Truth tracing available in newest release
• D0 vertex reconstruction ready
• Inputs for jet flavor tagging ready

• Based on current vertex reconstruction, performance check by 13th
• March D0 construction with reconstructed pi0 (Jinfei) by this Wednesday: difference in efficiency and 

how to suppress fake rate 
• Check truth vertex behavior (Yifan) by this Tuesday
• Complete the variable comparison among different jet flavors (Xinzhu) by this Tuesday
• Comparison between truth variables and rec. variables with match (Yifan & Xinzhu) by this Wednesday
• Flavor tagging efficiency (Yifan) by this Thursday

• Sample list (signal and background)  by 12AM 12th March:
• D0 (Peng Zhang)
• Higgs-hadronic decay (Zuofei)
• Produce all signal/background samples in time: discussion this Wednesday afternoon



Thank You
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