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Some slides from my talk on the ALEPH TPC at the 
October 2003 TPC Symposium@LBNL, dedicated 
to Dave Nygren.  You all know how a TPC works 
(Markus Ball yesterday), so I will skip through 

these quickly, be adding a few pictures from the 
STAR TPC, and then talk about corrections… 



 TPC is a 3-D imaging chamber 
– Large volume, small amount of material. 

– Slow device (~30-50 ms) 

– 3-D ‘continuous’ tracking  (xy  170 mm,  z  600 mm for Aleph)  

 History 
– First proposed in 1976 (PEP4-TPC) 

– Used in many experiments 

– Aleph as an example here, along with Star… 

– Now a well-established detection technique that is still in the 
process of evolution (e.g. MPGDs = Micro-Pattern Gas Detectors, 
GEMs and MicroMegas…)   
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Summary 
 



Some TPC examples 
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TPC Reference

PEP4 PEP-PROPOSAL-004, Dec 1976

TOPAZ Nucl. Instr. and Meth. A252 (1986) 423

ALEPH Nucl. Instr. and Meth. A294 (1990) 121

DELPHI Nucl. Instr. and Meth. A323 (1992) 209-212

NA49 Nucl. Instr. and Meth. A430 (1999) 210

STAR IEEE Trans. on Nucl. Sci. Vol. 44, No. 3 (1997)

Grand-daddy/mama of all TPCs 

ALICE, LCTPC… … 
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       Which detector? 
                       (…starting point for me…) 

 



Outline 

 
 TPC principles of operation 

– Drift velocity,  Coordinates,  dE/dx 

 TPC hardware ingredients 
– Field cage, gas system, wire chambers, gating, 

laser calibration system, electronics 

 Some examples from Aleph and Star 
 Performance 
 Some ‘features’ 
 Conclusion 
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Aleph TPC in one slide 
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• 

• 
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STAR  

Jim Thomas, October 2003 TPC Symposium@LBNL 
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STAR   and  ALEPH examples 



After 3 man-centuries of work, Aleph TPC finally started  in 1989… 
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ALEPH Event, early days… 
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And towards the end…what is it? 
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There were ‘FEATURES’… 

Werner’s slides (http://wisconsin.cern.ch/~wiedenma/TPC/Distortions/Cern_LC.pdf ) 
contain many details, excerpts will be shown here 



Historical Development (1) 

 LEP start-up: 1989-1990 
– Failure of magnet compensating power supplies in 1989 required 

development of field-corrections methods 

» derived from 2 special laser runs (B on/off) 

» correction methods described in NIM A306(1991)446 

– Later, high statistics Z->μμ events give main calibration sample 

 LEP 1: 1991-1994 
– VDET 1 becomes operational in 1991 

– Development of common alignment procedures for all three tracking 
detectors 

– Incidents affect large portions of collected statistics and require 
correction methods based directly on data 

» 1991-1993, seven shorts on field cage affect 24% of data 

» 1994, disconnected gating grids on 2 sectors affect 20% of data 

– All data finally recuperated with data-based correction methods 
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Laser used for these things 
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Laser Calibration System 

STAR 

ALEPH 
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...from the Aleph Handbook (ISBN 92-9083-072-7, Published by CERN 1995) 

p. 166 
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...from the Aleph Handbook (ISBN 92-9083-072-7, Published by CERN 1995) 

p. 167 
entirely systematic... 
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...from the Aleph Handbook (ISBN 92-9083-072-7, Published by CERN 1995) 

p. 167 
entirely systematic... 
   



Conclusion Laser… 
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But there were many other corrections  
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Correction Method  
 

...continues several slides... 
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e.g. (see Werner’s slides…) 



e.g., non-linear F.C. potential 
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e.g., disconnected gating grids 
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e.g., field-cage shorts 
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(N.B., design your detector to be easily accessible…) 



1 March 2013 TPC Workshop@Bonn          ALEPH,Star  TPC Corrections      Ron Settles, MPI-Munich 33 

σ ~ 0.54E-03 
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the bottom line (e.g., momentum resolution) 



What about the B-field? 
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B-field 
 correction coils were originally foreseen, as in Aleph 
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B-field 
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B-field 
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B-field 
 



1 March 2013 TPC Workshop@Bonn          ALEPH,Star  TPC Corrections      Ron Settles, MPI-Munich 40 

B-field 
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B-field 
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B-field 
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B-field 
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B-field 
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B-field 
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B-field 
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B-field 
 



Conclusion 

We’d better learn from these past 
lessons so that the new TPC will evolve 
to a much better main tracker for the 
future LC  its performance will then 
improve by an order of magnitude 
relative to that at Lep… 
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