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Introduction 

Cluster counting methods have shown potential improvement 
on PID based on Garfield 

Implement dN/dx in CEPCSW

◇ At track level, sampling 𝜇 and 𝜎 from expected curve of dN/dx mean 
and sigma, !"

!#
= 𝐺𝑎𝑢𝑠(𝜇, 𝜎).

◇ Assume a TOF detector at R=1.8m, time resolution = 20ps, calculate
flight time using truth particle.

◇ PID analysis combining dN/dx and TOF information 

Thanks Wenxing and Tao for providing 
interface !
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Step 1 dN/dx sampling  

Input : truth particle 𝛽𝛾

!"
!# = 𝐺𝑎𝑢𝑠 𝜇, 𝜎 , where 
◇ 𝜎 = 1% the prefect counting
◇ 𝜎 = 2% some degradation scenario 
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Output: 10GeV pion, cos(theta)=0 

Input res : 2%
Fit res :     2.04% 



Obtain flight time using truth track 
A TOF detector provides 20ps time resolution 
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Step 2 TOF 

(𝑥$, 𝑦$)

(𝑥, 𝑦)

𝑥

𝑦

𝑅 = 1.8𝑚

𝑅!

𝐿 = 𝑠 𝑥$, 𝑦$ → 𝑥, 𝑦

𝑡%&'%( =
𝐿
𝑣
, 𝑣 =

𝑝)
𝑝)* +𝑚*

𝑐

𝑡𝑜𝑓 = 𝐺𝑎𝑢𝑠(𝑡%&'%(, 𝜎)

R-phi plane



2021/1/4 5

Step 2 TOF 

TOF distribution
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Step 3 PID efficiency 

Probability  

◇ 𝜒+ = 𝜒+,-.
* + 𝜒+%/0

* , 𝜒,-.1 = ⁄!" !#3"!(5#6)
8"#$

, 𝜒%/01 = %/03)!(5#6)
8%

◇ 𝑖 = (𝑒, 𝜇, 𝜋, 𝐾, 𝑃)
◇ 𝑃𝑟𝑜𝑏+ : probability for 𝜒* with 𝑁!/0 = 2

Pion efficiency : 𝑃𝑟𝑜𝑏$ > 𝑃𝑟𝑜𝑏%
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Summary 

A dummy method for dN/dx sampling is established

Next step: Check separation performance  

dN/dx only                                               TOF only


