
A TPC for ILD 

Status and open issues 
Ties Behnke 

 



The ILD TPC 
60 mm outer field cage 
30 mm safety region 
1334mm Active volume 
30mm safety region 
25 mm inner field cage 

New value (to accommodate  
ECAL request):  
55 mm outer field cage 
1334 active region 
30mm safety 
25mm inner field cage 
 

Can accommodate ECAL request  
without compromising TPC performance,  
but at the cost of giving up safety margin.  
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TPC mechanical integration 

• No final design yet 
• Support from cryostat 
• 4 points to minimise  

distortions of the field cage 
• Problem: damping of  

oszillations 

Volker Prahl, ILD meeting in Cracow, 2013 



Simulation Implementation 

TPC is implemented in DD4HEP 
 
Resolution: mixture of optimistic and  
pessimistic assumptions 
 
Full implementation of endplate still  
pending, but system to do this is now in  
place 



Performance: ILD-TPC 
Performance has been demonstrated in a number of  
prototypes (all at 1T magnetic field) 
 
- Standard pads: GEM and Micromegas 
- Very small pads: GridPix 

Micromegas 

Zero 
Drift:  
70 um 

Zero 
Drift:  
70 um 

50 cm 
drift 
50 cm 
drift 



Resolution Comparison 

Extrapolated resolution  
from test beam data 

Resolution formula as 
used in Simulation 
Resolution formula as 
used in Simulation 



Pixel TPC 
Idea: “digital” TPC with very small readout pads 

Read out pads order of 55x55 um^2 
Only hit/ no hit information per pad 
But pad size << diffusion size 
 
Definition of spatial resolution in this 
context difficult! 

2mm pads 55 um pads 

Be sensitive to single  
electrons 
Extract maximum information 
from the charge on anode 
 
• Better spatial resolution 
• Better dEdx resolution 



Double Hit Resolution 

O. Fedorchuk, very preliminary 

Study of the double hit 
resolution  
“natural” (green)  
and in addition using 
tracking information (blue) 

Getting close to validate the parameter 
in the simulation (2 mm for  
double track resolution) 



dEdx 
• Cluster Counting has the potential to  

increase the separation power at  
low momenta 

• Depends critically on cluster efficiency 
• Improvement of factor 2 in separation 

power might be possible at 3-5 GeV 
 

 

Approx 5% dEdx  
resolution for 200 hits 

Paul Malek, very preliminary Paul Malek, very preliminary 
Potential for Pixel TPC:  
3.8% under optimal conditions 

M Hauschild, simulation 



dEdx 
• Cluster Counting has the potential to  

increase the separation power at  
low momenta 

• Depends critically on cluster efficiency 
• Improvement of factor 2 in separation 

power might be possible at 3-5 GeV 
 

 

Approx 5% dEdx  
resolution for 200 hits 

Potential for Pixel TPC:  
3.8% under optimal conditions 

M Hauschild, simulation 

Aiko Shoji, very preliminary Aiko Shoji, very preliminary 



Gating Developments 

Concept has been demonstrated 
Measurements for ions next 



Summary 

• ILD TPC is implemented in simulation (see also Dimitras detailed talk at the  
Lyon meeting) 
 

• Main parameters have been demonstrated (see also talk by Peter Kluit for more details) 
 

• Change request by ECAL can be accommodated without touching TPC performance 
 

• Potential for further performance improvements exists, if R&D can be done 
 
• Improved spatial resolution possible with highly granular readout 
• Improved dEdx performance possible 


