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Overview 

1  TPC detector with UV laser 
 
 

2  New electronic testing for TPC 
 
 

3   Contributions for Snowmass and Summary 
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Overview 

 
 dE/dx resolution of  TPC detector with UV laser 
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Motivation- Particle identification  
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NO magnetic field 
NO high energy particle testing beam 

UV lasers (5 years R&D) 



Pad TPC detector with UV laser 
Pad size: 1mm × 6mm 

38 hit points per track by UV laser 

Detector and PCB readout board 

UV laser 
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Validation of UV laser with the mixture gases -Signal  
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Validation of UV laser and 55Fe -Energy 
Validation of UV laser and 55Fe -Energy  
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UV laser spectrum - Charge correction  

• Take 70% trim average for upper bound 
• Analysis without the contribution from the tail   
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UV laser spectrum - Truncated method  

Energy spectrum of UV 

Energy cutting and correction by the events 
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dE/dx resolution – 38 hit points 

laser events using energy cutting and correction  
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dE/dx resolution - pseudo-tracks using full size 
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Pixel TPC option 
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Peter’s talk on IAS HEP Hong Kong 2022 



Pixel TPC option 
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Collaboration：PID analysis of pixel TPC data 
starting 



Performance of Pixel TPC at 2 Tesla 
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• From the full simulation the momentum resolution can be determined at 
2-3 Tesla 

• Momentum resolution is about 15% better for the pixels with realistic 
coverage( with the quads arranged in modules 59%) compared with the 
pad TPC option at 3 Tesla 

• Starting to check the beam data and collaborate analysis momentum 
resolution (preliminary showing the fine results) /IHEP & Bonn Univ. 



Overview 

 
 new ASIC chip commissioning 
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Low power ASIC chip 
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Low power ASIC chip- WASA_V0 testing board 
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Channels：≤128channels (only 4×16 = 64 channels available) 
External power supply: ±5V, ± 12V, ± 24V 



Low power ASIC chip- WASA_V0 testing 

18  

Testing parameters： 

• GEMs detector: 280V-310 V 

• Edrift：≤280 V/cm 

• Operation gases：Ar/CF4/iC4H10 95/3/2 (T2K) 

• Radioactive source：55Fe@ 1mCi 



Low power ASIC chip- Baseline of the noise 
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Baseline of the noise  
without detector connecting 

Baseline of the noise  
with TPC detector connecting  
@ VGEM=0V@Edrift=0V/cm 

Baseline of the noise  
with TPC detector connecting  
@ VGEM=310V@Edrift=290V/cm 



Low power ASIC chip- Integral Nonlinearity 
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Transient Waveforms After Digital Filter 
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New electronics testing with the module 
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Low power ASIC chip- preliminary results 
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Spectrum of Fe-55

Event number = 23063

Mean =304.52LSB

Sigma =34.06LSB
FWHM =26.34%
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55Fe testing:  
Successfully 
commissioned and 
collected signals 
using DAQ 
 
Using collimator for 
the radioactive 
source  
and taking data 
from 128 channels 



New electronics testing with the prototype 
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Track & Position Resolution 
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Overview 

 
 Some contributions for Collaboration from IHEP 2021 
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Some contributions for LCTPC Collaboration Group/2021 
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2021 IEEE NSS/MIC Conference 
Presentation & Proceeding 



Some contributions for ECFA Detector R&D Roadmap/2021 
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ECFA Detector R&D Roadmap 



Some contributions for MPGD Snowmass white paper/2021 

29  

January, 2022 
From LCTPC CB Discussion 

IF5 Submitted to Snowmass 2021 



Summary 

Detector Data analysis 30  

• dE/dx study used TPC detector using 266nm UV laser  

• Pseudo-tracks with 220 layers and dE/dx can reach to  

     3.36 ± 0.26%  of dE/dx by Pad size  (1mm × 6mm) 

 

• Successfully testing and collected signals using the new electronics 

with the lower power consumption chips 

 

• Some contributions for the international collaboration group from IHEP 

 



Thanks 

Detector Data analysis 
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