
TPC R&D for an ILC DetectorTPC R&D for an ILC DetectorTPC R&D for an ILC DetectorTPC R&D for an ILC Detector
Beijing Tracking ReviewBeijing Tracking Review

2 June 20072 June 2007
Ron Settles  MPIRon Settles  MPI--Munich/Desy                Munich/Desy                

LCWS2007LCWS2007 11



LC-TPC Motivation/Goals
to be tested@the R&D where possible

LC-TPC Motivation/Goals
to be tested@the R&D where possible…to be tested@the R&D where possible…

• continuous 3-D tracking, easy pattern recognition throughout 
large volume well suited for large magnetic field

…to be tested@the R&D where possible…
• continuous 3-D tracking, easy pattern recognition throughout 
large volume well suited for large magnetic fieldlarge volume, well suited for large magnetic field

• ~99% tracking efficiency in presence of backgrounds 

time stamping to 2 ns together with inner silicon

large volume, well suited for large magnetic field

• ~99% tracking efficiency in presence of backgrounds 

time stamping to 2 ns together with inner silicon• time stamping to 2 ns together with inner silicon

• minimum of X_0 inside Ecal (<3% barrel, <30% endcaps)

100 ( ) d 500 ( ) @ 4T

• time stamping to 2 ns together with inner silicon

• minimum of X_0 inside Ecal (<3% barrel, <30% endcaps)

100 ( ) d 500 ( ) @ 4T• σ_pt ~ 100μm (rφ) and ~ 500μm (rz) @ 4T 

• 2-track resolution <2mm (rφ) and <5-10mm (rz) 

• σ_pt ~ 100μm (rφ) and ~ 500μm (rz) @ 4T 

• 2-track resolution <2mm (rφ) and <5-10mm (rz) 

• dE/dx resolution <5% -> e/pi separation, for example

• easily maintainable if designed properly, in case of beam 
id t f l

• dE/dx resolution <5% -> e/pi separation, for example

• easily maintainable if designed properly, in case of beam 
id t f laccidents, for example

• design for full precision/efficiency at 20 x estimated 
backgrounds

accidents, for example

• design for full precision/efficiency at 20 x estimated 
backgrounds

2 June 20072 June 2007
Ron Settles  MPIRon Settles  MPI--Munich/Desy                Munich/Desy                

LCWS2007LCWS2007 22

backgroundsbackgrounds



Keisuke Fujii
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Aleph ~ similar list… 
also: π/e separation 
for Ecal jet i.d. was j
extremely important

This dE/dx tool used 
effectively for S/N 
ehancement in 
h d d f>hundred papers for 

all of Lep1/Lep2 
running for Opal and 
Al hAleph…

10 examples, year 1992
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Therefore,  BOUNDARY 
CONDITION h hi k

Therefore,  BOUNDARY 
CONDITION h hi kCONDITION: when you think 

of a solution for the ions:
CONDITION: when you think 

of a solution for the ions:of a solution for the ions:of a solution for the ions:

•Don’t touch the point resolution•Don’t touch the point resolutionp

• Don’t touch the dE/dx 

p

• Don’t touch the dE/dx 
resolutionresolution
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Step through theStep through theStep through the 
design issues
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design issues 
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Ion buildIon build--upup
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Ion backdrift, gatingIon backdrift, gating
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Field nonField non--uniformityuniformity
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Field nonField non--uniformityuniformity
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CalibrationCalibration
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