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Time Projection Chamber
Correction Issues

Time Projection Chamber
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Ron Settles, MPI-Munich

Topical meeting 20180706

I‘ve shown these slides a couple of times at 
various meetings, so many of you have already 

seen them; I will be brief.
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Slides from talk by Werner who led the 
correction efforts for the Aleph TPC…

Werner’s talk contains many details, see https://mpp.mpg.de/~settles  • here 
a few examples…



6  July 2018 Topical meeting 20180706      ALEPH  TPC-Correction Issues       Ron Settles, MPI-Munich 3

A Detector with TPC

Just to remind you that 
the magnet had 
``compensating coils´´ to 
make the B-field more 
uniform...
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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 (slide 14) 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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Historical Development (2)

 LEP 1/2: 1994-1996
– Tracking-upgrade program (LEP 1 data reprocessed, improved 

understanding of correction effects)
– Development of “few”-parameter correction models to cope with 

drastically reduced calibration samples at LEP 2
 LEP 2: 1995-2000

– New VDET with larger acceptance
– Calibrations@Z at beginning of run periods have limited statistics
– Frequent beam losses cause charge-up effects and new FC shorts

» Superimposed distortions
» Short-corrections with Z -> μμ;time-dep. effects tracked with hadrons
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Examples from Werner’s slides…
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e.g. …
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e.g., non-linear F.C. potential
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e.g., field-cage shorts (a technical mistake led to 
the deposit of carbon fibres into the TPC field cage)
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(N.B., design your detector to be easily accessible…)
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σ ~ 0.54E-03



6  July 2018 Topical meeting 20180706      ALEPH  TPC-Correction Issues       Ron Settles, MPI-Munich 18

the bottom line (e.g., momentum resolution)
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ConclusionConclusion

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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Back up slides
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Historical Development (2)

 LEP 1/2: 1994-1996
– Tracking-upgrade program (LEP 1 data reprocessed)

» Improved coordinate determination requires better understanding of 
systematic effects

» Combined calculations for field and alignment distortions, reevaluation 
of B-field map

– All methods for distortion corrections now based directly on data
– Development of “few”-parameter correction models to cope with 

drastically reduced calibration samples at LEP 2
 LEP 2: 1995-2000

– New VDET with larger acceptance
– Calibrations@Z at beginning of run periods have limited statistics
– Frequent beam losses cause charge-up effects and new FC shorts

» Superimposed distortions
» Short-corrections with Z -> μμ;time-dep. effects tracked with hadrons
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e.g., disconnected gating grids
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