
PID efficiency study

❖ Perform efficiency study in physical process 𝑍 → 𝑞𝑞

⚫ Calculate efficiency and purity in all phase space using minimum 𝜒2 PID

⚫ Lower degree has lower PID efficiency

⚫ To understand dip in efficiency

❖ Samples used

⚫ Release version: CEPCSW_tdr24.12.0

⚫ 𝑍 → 𝑞𝑞 100000 events (truth 𝜋: 𝐾: 𝑝 = 1478354: 206389: 90225)
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ParticleGun’s K efficiency

at 45 degree

𝐾 in 𝑍 → 𝑞𝑞 efficiency 

at (37-45 degree)/(40-50 

degree)

• lower degree has lower 

efficiency

• 40-50 degree efficiency 

match with particlegun at 

45 degree

PID efficiency comparison with ParticleGun



PID efficiency comparison with low momentum
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𝐾 in 𝑍 → 𝑞𝑞 efficiency 

at 40-50 degree

• From 0-10GeV

• From 0-1GeV



𝐾 in 𝑍 → 𝑞𝑞 at 40-50 degree
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0-1GeV 1-2GeV 2-3GeV

1-2GeV 2-3GeV 3-4GeV



PID efficiency dip around 3 GeV
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ParticleGun’s K PID efficiency

at 45 degree

Chi distribution at 3GeV/2GeV/4GeV



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 𝑖 × EfficiencyPID 𝑖

Efficiencytrk 𝑖 =
𝑁𝑖

reco

𝑁𝑖
gen

EfficiencyPID 𝑖 =
𝑁𝑖

reco 𝜒2 𝑖 < 𝜒2 𝑗

𝑁𝑖
reco 𝑗 ≠ 𝑖

purity 𝐾 =
𝑁𝐾→𝐾

𝑁𝐾→𝐾 + 𝑁𝜋→𝐾 + 𝑁𝑝→𝐾

Efficiencyopti. PID 𝑖 =
𝑁𝑖

reco 𝑎 < 𝜒 𝑖 → 𝑖 < 𝑏

𝑁𝑖
reco

purityopti. 𝐾
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distribution of truth 𝜋
25035/26756 = 93.57%

distribution of truth 𝐾 

2940/3779 = 77.80%
distribution of truth 𝑝
1795/1795 = 100% 

LUT at cos𝜃=0.7 and 0.8 

Phase space 

(𝑝gen, cos𝜃gen) 

𝑝gen 0-20GeV

cos𝜃gen 0.7-0.8
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❖ Phase space 

(𝑝gen, cos𝜃gen)                   

0-20GeV

❖ Track efficiency 

distribution of truth 

𝜋/𝐾/𝑝 (have dN/dx or t)

❖ PID efficiency 

distribution of truth 

𝜋/𝐾/𝑝 (minimum 

combined 𝜒2)

❖ Purity distribution of 

truth 𝜋/𝐾/𝑝
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