
PID efficiency study -- Status

❖ Summary of efficiency study in physical process 𝑍 → 𝑞𝑞

⚫ Analysis package “AnalysisPIDAlg” is ready for PID studies with more info.

◼ Usage: ./run.sh AnalysisPID.py  (waiting for being merged to master)

◼ Input: track.toot ("CompleteTracks“, "CompleteTracksParticleAssociation“, 

"DndxTracks”, "RecTofCollection")

◼ Output: pid.root

⚫ TPC/ToF PID performance of stable 𝜋/𝐾/𝑝 identification

◼ Asymmetry in dndx fixed by G. Z.

◼ PID chi2 comparison include e/mu instead of pi/K/p only

❖ Samples used under CEPCSW_tdr24.12.0 -- master

⚫ 𝑍 → 𝑞𝑞 100000 events (truth 𝜋: 𝐾: 𝑝 = 1717145: 226778: 93635)

◼ stable 𝜋: 𝐾: 𝑝 = 1494874: 167837: 93635 (simulatorStatus==0)
1X.Ma, C.Zhang2024/12/26
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3

❖ Track truth phase 

space (𝑝gen, cos𝜃gen)

❖ TPC Track efficiency 

in reco tracks

❖ PID efficiency 

distribution (minimum 

TPC 𝜒2)

❖ Purity distribution of 

track 𝜋/𝐾/𝑝 (have 

TPC hit)

Efficiency and 

purity in 𝑍 → 𝑞𝑞
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ToF only



TPC/ToF TRK/PID efficiency at 40-50 / 80-90 degree for 𝐾 in 𝑍→𝑞𝑞
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Selection: have track and 

no decay and truth K 

To calculate efficiency of 

having TPC/ToF track in 

reco tracks

Selection: have TPC/ToF 

track and no decay and 

truth K

To calculate efficiency of 

right PID

𝐾 in 𝑍 → 𝑞𝑞 efficiency at 40-50 / 80-90 degree



Efficiency asymmetry in 𝑍 → 𝑞𝑞 
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PID efficiency almost 

the same at 40-50 

degree and 130-140 

degree

at 40-50 degree at 130-140 degree 



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

𝜒2 𝑖 = 𝜒TOF
2 𝑖 + 𝜒TPC

2 𝑖

𝜒(𝑖) = 𝜒2(𝑖)
Efficiencytot 𝑖 = Efficiencytrk TPC/ToF × EfficiencyPID 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

purityopti. 𝐾



Truth pi/K/p and no decay
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TPC && ToF Hit

pi

K/p

Truth pi Truth pi

Truth K Truth p
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