
PID efficiency study -- tdr25.3.3

❖ Z->qq K combined PID efficiency/purity under CEPCSW_tdr25.3.3

⚫ Select particles without decaying and have tpc and tof tracks

⚫ >1GeV and |costheta|<0.85: ~ 89.3%/85.8%

⚫ >1GeV and 0.99>|costheta|>0.85: ~81.0%/74.5%

X.Ma, C.Zhang2025/3/12 1K PID Efficiency / PurityK TRK truth phsp space / Efficiency



PID efficiency study -- tdr25.3.0

❖ Z->qq K combined PID efficiency/purity under CEPCSW_tdr25.3.0

⚫ Select particles without decaying and have tpc and tof tracks

⚫ >1GeV and |costheta|<0.85: ~ 89.4%/85.9%

⚫ >1GeV and 0.99>|costheta|>0.85: ~ 32.7%/35.2%

X.Ma, C.Zhang2025/3/12 2K PID Efficiency / PurityK TRK truth phsp space / Efficiency



PID efficiency study -- tdr25.1.2

❖ Z->qq K combined PID efficiency/purity under CEPCSW_tdr25.1.2

⚫ Select particles without decaying and have tpc and tof tracks

⚫ >1GeV and |costheta|<0.85: ~ 89.3%/86.0%

⚫ >1GeV and 0.99>|costheta|>0.85: ~ 81.7%/74.8%

X.Ma, C.Zhang2025/3/12 3K PID Efficiency / PurityK TRK truth phsp space / Efficiency



PID efficiency of 25.3.3

4

15 degree (left) VS 45 degree (middle) VS 85 degree (right)

Z->qq K- TRK/PID efficiency  



PID efficiency of 25.3.0
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15 degree (left) VS 45 degree (middle) VS 85 degree (right)

 K- TRK/PID efficiency  



PID efficiency of 25.1.2
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15 degree (left) VS 45 degree (middle) VS 85 degree (right)

Z->qq K- TRK/PID efficiency  



PID efficiency study -- tdr25.3.3

❖ Z->qq K combined PID efficiency/purity under CEPCSW_tdr25.3.3

⚫ Select particles without decaying and have tpc or tof tracks

⚫ >1GeV and |costheta|<0.85: ~ 88.4%/80.5%

⚫ >1GeV and 0.99>|costheta|>0.85: ~ 74.6%/58.4%

X.Ma, C.Zhang2025/3/12 7K PID Efficiency / PurityK TRK truth phsp space / Efficiency



PID efficiency study -- tdr25.3.0

❖ Z->qq K combined PID efficiency/purity under CEPCSW_tdr25.3.0

⚫ Select particles without decaying and have tpc or tof tracks

⚫ >1GeV and |costheta|<0.85: ~ 88.2%/79.4%

⚫ >1GeV and 0.99>|costheta|>0.85: ~ 66.8%/47.2%

X.Ma, C.Zhang2025/3/12 8K PID Efficiency / PurityK TRK truth phsp space / Efficiency



PID efficiency study -- tdr25.1.2

❖ Z->qq K combined PID efficiency/purity under CEPCSW_tdr25.1.2

⚫ Select particles without decaying and have tpc or tof tracks

⚫ >1GeV and |costheta|<0.85: ~ 88.4%/80.1%

⚫ >1GeV and 0.99>|costheta|>0.85: ~ 76.6%/61.1%

X.Ma, C.Zhang2025/3/12 9K PID Efficiency / PurityK TRK truth phsp space / Efficiency



PID efficiency of 25.3.3
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15 degree (left) VS 45 degree (middle) VS 85 degree (right)

Z->qq K- TRK/PID efficiency  



PID efficiency of 25.3.0
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15 degree (left) VS 45 degree (middle) VS 85 degree (right)

Z->qq K- TRK/PID efficiency  



PID efficiency of 25.1.2
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15 degree (left) VS 45 degree (middle) VS 85 degree (right)

Z->qq K- TRK/PID efficiency  



PID efficiency study -- tdr25.3.3

❖ Z->qq K combined PID efficiency/purity under CEPCSW_tdr25.3.3

⚫ Select particles without decaying and have tpc and tof tracks

⚫ Tof Resolution: 0.05->0.03 ns

⚫ >1GeV and |costheta|<0.85: ~90.3%/ 86.2%

⚫ >1GeV and 0.99>|costheta|>0.85: ~ 82.6%/76.9%

X.Ma, C.Zhang2025/3/12 13K PID Efficiency / PurityK TRK truth phsp space / Efficiency



PID efficiency of 25.3.3
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15 degree (left) VS 45 degree (middle) VS 85 degree (right)

Z->qq K- TRK/PID efficiency  



PID efficiency study -- tdr25.3.3

❖ Z->qq K combined PID efficiency/purity under CEPCSW_tdr25.3.3

⚫ Select particles without decaying and have tpc or tof tracks

⚫ Tof Resolution: 0.05->0.03 ns

⚫ >1GeV and |costheta|<0.85: ~ 89.2%/81.6%

⚫ >1GeV and 0.99>|costheta|>0.85: ~76.0% /60.4%

X.Ma, C.Zhang2025/3/12 15K PID Efficiency / PurityK TRK truth phsp space / Efficiency



PID efficiency of 25.3.3
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15 degree (left) VS 45 degree (middle) VS 85 degree (right)

Z->qq K- TRK/PID efficiency  



Backup
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𝜒TPC 𝑖 =
𝑑𝑁/𝑑𝑥 meas − 𝑑𝑁/𝑑𝑥 exp

𝑖

𝜎(𝑑𝑁/𝑑𝑥)meas
 

, 𝑖 = 𝜋/𝐾/𝑝

𝜒ToF 𝑖 =
𝑡meas − 𝑡exp

𝑖

𝜎𝑡meas

 , 𝜎𝑡meas
 = 0.052 + 0.022

𝜒comb
2 𝑖 = 𝜒TOF

2 𝑖 + 𝜒TPC
2 𝑖

Efficiencytrk TPC =
𝑁trk

TPC

𝑁trk
reco

EfficiencyPID 𝑖 =
𝑁trk(𝑖)

TPC 𝜒2 𝑖 < 𝜒2 𝑗

𝑁trk(𝑖)
TPC

𝑗 ≠ 𝑖

purity 𝐾 =
𝑁𝐾→𝐾

𝑁𝐾→𝐾 + 𝑁𝜋→𝐾 + 𝑁𝑝→𝐾

Efficiencyopti. PID 𝑖 =
𝑁trk(𝑖)

TPC 𝑎 < 𝜒 𝑖 → 𝑖 < 𝑏

𝑁trk(𝑖)
TPC

Separation power: 𝑂𝐴𝐵 =
|A − B|

(𝜎𝐴
2+𝜎𝐵

2)/2

Combined: 𝑂𝐴𝐵, TPC
2 + 𝑂𝐴𝐵, TOF

2



PID efficiency of 25.3.3
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15 degree (left) VS 45 degree (middle) VS 85 degree (right)

Particle Gun K- TRK/PID efficiency  
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15 degree (left) VS 45 degree (middle) VS 85 degree (right)

Particle Gun K- TRK/PID efficiency  



PID efficiency of 25.3.3
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15 degree (left) VS 45 degree (middle) VS 85 degree (right)

Particle Gun K- TRK/PID efficiency  
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15 degree (left) VS 45 degree (middle) VS 85 degree (right)

Particle Gun K- TRK/PID efficiency  
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