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Outline 

 TPC prototype 
 Analysis and results 
 Spatial resolution and Neff 
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Status of TPC prototype 

 Data taking and 
more analysis on 
going 
 

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

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

TPC prototype in the lab 
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Detector coordinate definition 
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Endplate Cathode Endplate Pad readout 

 The origin of  the coordinate is set at the center of  the endplate board. 
 X and Y plan is set as the readout plane 
 Z is set along the drift length from endplate to the cathode 
 Z0 plane is set at the first surface of  the detector from cathode to endplate 

plane. 
 The center of  the pad  is set as the pad’s coordinate, and every pad has the 

specific x and y.   
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Drift time @400MHz  

Drift time of  the electron at 150V/cm in T2K 

Drift length : 16cm 
Par row: #18 

Drift time [μs] Drift time [μs] 

Drift length : 27cm 
Par row: #18 
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Drift velocity 

Drift velocity of  the electron at 150V/cm in T2K 

Experiment : 5.528±0.0088cm/μs 
Simulation   : 5.53cm/μs 
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PRF analyzing of  the spatial resolution (update)  
  Pad Response Function (PRF): a function used to describe the charge 

distribution and to determine the hit position via Pad 
 
 

 
 x is the Pad’s coordinate of  the center of  the corresponding Pad 

in x-aixs. 
 y is a factor to describe Lorentzian and the Gaussian function 
 w is the width of  the Pad (in here, the Pad’s width is 0.9 mm) 

PRF total of  all data Profile of  PRF from one pad row  
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Space resolution  

Space resolution at the different drift length 

50mm 
δ=66.68um 

270mm 
δ=108.6um 

160mm 
δ=98.77um 

Neff of UV laser  
in test: ~80 
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Spatial resolution VS Neff  （simulation） 
 Testing parameters 

 T2K operation gases and 0T of  the magnetic field 
 Drift field: 150V/cm-220V/cm 
 Pad readout option (1mm×6mm) 

Spatial resolution VS the number of  Neff 

Preliminary 
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Summary 

 Some update results of  TPC prototype have been studies, 
the prototype is working well, and the results indicated 
that 266nm UV laser beams system could used in the 
TPC prototype R&D. 

 Spatial resolution and Neff  simulated. (Comments?) 

 More analysis on going  
 Ed: 230V/cm 

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