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Outline 

 Simulation of  IBF effect 
 Status of  electronics R&D 
 TPC prototype R&D 
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Simulation of IBF effect 

 Simulation 
 Based on the ILC-KEK codes 
 Re-established model 
 Validated with 3 ions disks 
 Still more works with the 

simulation module till now 
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Preliminary results 

Validated with 3 ions disks along 
drift length 

Results of  the continuous ion disks along 
drift length at high lumi.@Z 
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Status of  electronics R&D  



- 6 - 

Electronics from Tsinghua 
 Amplifier  

 CASAGEM chip 
 16Chs/chip 
 4chips/Board 
 Gain: 20mV/fC 
 Shape time: 20ns 
 128 Chs ->1000 Chs 

 DAQ 
 FPGA+ADC 
 4 module/mother board 
 64Chs/module 
 Sample: 40MHz 

 

Electronics, DAQ and one signal sample 
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Progress on the prototype 

Detector 

Field cage 

Assembled Field cage 

Drift chamber 

Readout PCB board 

 All part of  the prototype 
 Drift chamber (Done) 
 Field cage design and assembled 

(Done) 
 High voltage power crate (Done) 
 GEM detector test (Done) 
 Readout PCB board (Done) 
 HV training of  resistance chain 

(Done) 
 Gas pre-test (Still testing) 
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Items Design Test parameters 
 
 

Laser 
System Track point accuracy < 5’ < 3’ 

 
Energy dynamic range 

 

 
< 30% 

Duration time of   cal. < 5mins 90s 
TPC Chamber  

Assembled 
&Ready 

High voltage power supply 
Support platform 

 
FEE electronics and DAQ 

128 channels ready 
& Testing more channels 

Pointing stability 
 

 Parameters list 

Summarized of the prototype prototype 

X@ 3.08μm 
Y@1.87 μm 

 
<3.84% 
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Performance study of a prototype with 
 128 Channels readout 



- 10 - 

New setup detector testing 

Setup and photo of the detector module 

266nm laser device 266nm mirrors 

New detector chamber 
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Detector setup 

Setup and photo of the detector module 
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Laser track test 

Preliminary results of  Laser tracker energy spectrum and tracker  

Pulse 
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Charge distribution using 55Fe 

 

55Fe radioactive source 

Ed=210V/cm@T2K 
Triggerless 
>300kHz 
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Charge distribution using a laser 

Drift length: 27mm 
Pad row#4 

Charge distribution  

Ed=210V/cm@T2K 
Trigger >20Hz 
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Operation gases and gas purity 

The three operation gases for the detector compared 
with ILC DESY and KEK working gas  

 T2K 
 P10 
 Ar/CO2=90/10 

Gas purity 
 Ar (99.999%) 
 CO2 (99.999%) 
 CH4 (99.999%) 
 CF4 (99.999%) 
 Isobutane (99.9%) 
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Gain measurement 
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Signal with the laser at T2K 

Energy density of  the laser pulse [uJ/mm2] 

Si
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Ionization density with the laser at T2K/P10 

Ionization density unit:  [N]/cm   (N is the primary electron number per 0.97mm2) 
Pad size:  0.9mm×6.0mm 
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Summary and next steps 

 Continuous IBF module for CEPC: Simulation of  Continuous Ion 
Back Flow supression, Low discharge and the good energy 
spectrum 

 Prototype with laser calibration for CEPC : It needs very 
sophisticated calibration in order to reach the desired physics 
performance at Z pole run, Prototype has been designed with laser 
(Developed in IHEP and Tsinghua) 
 

 All parts of  the small prototype will be assembled with more than 
1000 channels readout. 

 Measurement of  the IBF suppression as a function of  the optimized 
ΔV applied to the hybrid detector. 

 Comparison of  the measured the x/y resolution and dE/dx 
resolution with the laser tracks and the electron beam tracks. 

 … 
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Thanks. 


	Update progress of TPC module and prototype R&D
	Outline
	Simulation of IBF effect
	Preliminary results
	Slide Number 5
	Electronics from Tsinghua
	Progress on the prototype
	Slide Number 8
	Slide Number 9
	New setup detector testing
	Detector setup
	Slide Number 12
	Charge distribution using 55Fe�
	Charge distribution using a laser
	Operation gases and gas purity
	Gain measurement
	Signal with the laser at T2K
	Ionization density with the laser at T2K/P10
	Slide Number 19
	Slide Number 20

