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Outline 

 TPC prototype 
 PID with High Granularity 

dE/dx 
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 TPC prototype 
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Achievements and prospects 
 Detector prototype 

was done and studied 
in 2021 

 Commissioning:  
Huirong Qi, Zhiyang Yuan, 
Yiming Cai, Yue Chang, Jiang 
Zhang, Yulan Li, Zhi Deng  

 Data taking:  the same, 
plus: Hongyu Zhang, Ye Wu 
 

 Compared with some 
previous LCTPC 
R&D, update results 
of the drift velocity , 
the spatial resolution 
and FEE electronics 
were observed 

TPC prototype in the lab 
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Electronic and DAQ 

Electronics for TPC 
 FEE electronics with self-

calibration(update) 
 Zero compression 
 Waveform reconstruction 

                                          Front-end Electronics
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Electronic calibration 

Electronics for TPC 
 Study of  the baseline 

calibration of  FEE with 1280 
channels 
 Here  listed of  768 

channels 
 FEE gain of  20mV/fC 
 FEE shape time of  120ns 

 Study of  the delayed time of  
FEE with 1280 channels 
 Here  listed of  768 

channels 
 Connected with the 

detector and HV ON 
 HV of  the filed cage ON  

Baseline calibration of FEE 

Uniformity of the delayed time 
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Electronic calibration 

Electronics for TPC 
 Study of  the gain uniformity 

of  FEE with 1280 channels 
 Here  listed of  768 

channels 
 FEE gain of  20mV/fC 
 FEE shape time of  120ns 

 Study of  the noise of  FEE 
with 1280 channels 
 Here  listed of  768 

channels 
 Connected with the 

detector and HV ON 
 HV of  the filed cage ON 
 Without the baseline  
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Update results with the calibration 

Ionization charge per pad and the PRF profile of all pad rows 

Electronics for TPC 
 Pad size: 1mm*6mm 
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Update results with the calibration 

On going of  the analysis 
 Electric field calibration 
 Drift time calibration 
 Using Comsol and ANSYS 
 Finised: 

 TPC modeling 
 Finite element segmentation  

 
 Zhiyang Yuan and Chang Yue 

TPC modeling and electric field analysis  
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 PID with High Granularity dE/dx 
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Motivation for the pixelised TPC 

 Improved dE/dx by cluster counting 
 Improved measurement for the low angle tracks 
 Improved double track separation 
 Much reduced hodoscope effect 

 Near to the endplate 
 Decreased the spatial resolution 

 Lower occupancy in the high rate environments 
 Fully digital readout 

Pad TPC Prototype  
at IHEP 2015-2020 

R&D 
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TPC detector concept 
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TPC detector concept 
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Pad TPC 



- 15 - 

Pixel TPC 
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Simulation of TPC with pixel readout (NIKHEF) 
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dE/dx of Laser TPC 

.

/ ( ) / ( )separation power
( / )

−
=

A B

dE dx A dE dx B
dE dxσ

- Truncated average method  

STAR TPC dE/dx after 70% truncated mean  

- Defined dE/dx /
( / )
dE dx
dE dxσ

…… …… 

HARP TPC dE/dx average over 6 sector 

Laser TPC after 75% truncated mean 
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dE/dx of Laser TPC to simulate full size 

-0.36/ 5.5  (%)
/

= ×
（ ）dE dx L

dE dx
σ

-Simulation of the full size CEPC TPC 

0.30( / ) 5.57 (%)
/

−= ⋅
dE dx L

dE dx
σ

Hauschild’s formula 

Walenta’s formula 

CEPC TPC dE/dx 

Preliminary  
Without calibration 
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Pad size 

Simulation of separation power between pions and kaons  
depending on pad size 

(LCTPC meeting 2021.6) 

arXiv:1902.05519v1 

Simulation shows: the higher the granularity, 
the better the performance. 
Cluster counting kicks in at the pixel level 
O(200μm). 
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Summary 

 Some update results of  TPC prototype have been studies, 
the prototype is working well 

 PID can contribute to high level reconstruction and a 
large number of  physics analyses, the high granularity 
method was ready to study in the next steps with more 
international collaboration using the existing TPC 
prototype. 

 More analysis on going  
 Calibration of  E 

 Graduates: Yuan Zhiyang and Chang Yue  
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Thanks for your attention. 
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