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Overview 

1 TPC prototype with new ASIC chips 
 
 

2  Design the pixelated TPC module 
 
 

3   Contribution for Snowmass and Summary 
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 Testing of TPC prototype with new ASIC chips 

 



Low power ASIC chip- WASA_V0 testing board 
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Testing parameters： 
• GEMs detector: 280V-310 V 
• Edrift：≤280 V/cm 
• Operation gases：Ar/CF4/iC4H10 95/3/2 (T2K) 
• Radioactive source：55Fe@ 1mCi 
• Channels：128channels (2×4×16 = 128 channels available) 
• External power supply: ±5V, ± 12V, ± 24V 



New electronics testing with the module 
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Transient output waveform @30 MS/s 



Time resolution and the different charge 
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Time resolution of ASIC chip 
@100 fC, 10 mV/fC, 30 MS/s 

Time resolution of the 
different charge input 



New electronics testing with the prototype 
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UV laser track reconstruction and position resolution 
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Drift time: 



Transvers diffusion and δy VS UV laser power 
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Transvers diffusion of Laser TPC prototype: 

• Simulation results using 
Garfield++ compared the 
experimental results with the 
different UV laser power 
• The experimental data fit is 
close to the simulation result  
• The optimization of the UV 
laser power will be set at 1-
1.8uJ/mm^2 
Next steps: 
• Analyze the electric field with 
the DT 
• Analyzed the electric field 
with the spatial resolution δy VS UV laser power 
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 Design the pixelated TPC module  

 Good electromagnetic shielding and  low noise 
 Simulation and discussion of pixel TPC for CEPC at Z are 

ongoing with LCTPC collaboration 
 Chang Yue, Yu Liwen, Yuan Zhiyang, Huirong Qi 

 LCTPC collaboration group 



Design the pixelated TPC module 
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Low noise TPC module for the pixelated readout 

Low noise readout 
the previous 
detector board 
Noise <2mV@pp 



Design the pixelated TPC module 
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Laser track 

UV laser 
Windows 
>99% 

Pixel readout 
Active area 

High voltage connectors 

Testing chamber 

• The design has been completed, and the production has begun (2 weeks) 



Contribution for TPC Snowmass white paper 

13  

March, 2022 
Future of Particle Physics (Snowmass 2021) 



Summary 

Detector Data analysis 14  

• Successfully testing and collected signals using the new 

electronics with the lower power consumption chips 

• UV laser tracks were reconstructed and simulation results using 

Garfield++ compared the experimental results with the different 

UV laser power 

• The design of the pixelated TPC module with the low noise has 

been completed, and the production will be done in two weeks 

• Some contributions has been done for MPGD  Snowmass  

whitepaper from IHEP 



Thanks for your attention. 

Detector Data analysis 
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