
PID efficiency study

❖ Perform efficiency study in physical process 𝑍𝐻 → 𝜈𝜈𝑔𝑔

⚫ Modify TofRecAlg based on previous code for particlegun’s single particle

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

❖ Apply optimal cut with maximum efficiency times purity

⚫ Use real 𝜒TPC(𝑖 → 𝐾) to do optimal cut

⚫ Use ideal gaussian functions ( 2 × separation power, 1) to do integrals

❖ Samples used

⚫ Release version: CEPCSW_tdr24.10.0

⚫ single 𝜋/𝐾/𝑝 samples at 𝑝(1 − 10GeV) and 𝜃(45∘), (10000) events generated by 

ParticleGun

⚫ 𝑍𝐻 → 𝜈𝜈𝑔𝑔 24200 events (𝜋: 𝐾: 𝑝 = 751889: 82220: 44497)
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https://www.sciencedirect.com/science/article/pii/S0168900222011275


Efficiency study in physical process 𝑍𝐻 → 𝜈𝜈𝑔𝑔

2❖ Phase space (𝑝gen, cos𝜃gen) and efficiency distribution of truth 𝜋/𝐾/𝑝



Efficiency study in physical process 𝑍𝐻 → 𝜈𝜈𝑔𝑔

3❖ Phase space (𝑝gen, cos𝜃gen) and purity distribution of reco 𝜋/𝐾/𝑝



Comparison of optimal cut results and former results

❖ Optimal cut maximizes 

efficiency times purity 

for 𝜒𝑇𝑃𝐶(𝑖 → 𝐾) 

distribution to select 𝐾

❖ Former results choose 

the minimum combined 

𝜒2 to select 𝐾
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former efficiency and purity optimal cut results 



Separation powers

5
❖ Separation powers 𝑂𝐴𝐵 =                  combined  𝑂𝐴𝐵, TPC

2 + 𝑂𝐴𝐵, TOF
2



Comparison of optimal cut results and former results

❖ Optimal cut just calculate 

the expected efficiency 

and purity as the article 

did

⚫ Can’t get ideal combined 𝜒

❖ Former results choose 

the minimum combined 

𝜒2 to select 𝐾

6

former efficiency and purity optimal cut results 



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

=
3 × Efficiency𝐾→𝐾

3 × Efficiency𝐾→𝐾 + 10 × Efficiency𝜋→𝐾 + 1 × Efficiency𝑝→𝐾

Efficiencyopti. PID 𝑖 =
𝑁𝑖

reco 𝑎 < 𝜒 𝑖 → 𝑖 < 𝑏

𝑁𝑖
reco

purityopti. 𝐾



Comparison of optimal cut results and former results

❖ Optimal cut just 

calculate the expected 

efficiency and purity as 

the article did but using 

TPC only

❖ Former results choose 

the minimum combined 

𝜒2 to select 𝐾
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former efficiency and purity optimal cut results 



Comparison of optimal cut results and former results

❖ Optimal cut just 

calculate the expected 

efficiency and purity as 

the article did (1: 1: 1)

❖ Former results choose 

the minimum combined 

𝜒2 to select 𝐾
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former efficiency and purity optimal cut results 



Pid distributions: PDG vs recoPDG
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Pid distributions: PDG vs recoPDG
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recoPDG==2212recoPDG==211 recoPDG==321

|PDG|==2212|PDG|==211 |PDG|==321



Some questions
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