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TPC detector-layout
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TPC detector-fundamental processes
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TPC detector-operation gas
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Neff

• Neff ➡ The effective number of electrons which take part 
in measurement. We expect that it is same with the 
averaged ( ionized ) #electrons <N>. But it is reduced 
due to “ionization” and “gas gain” fluctuations in reality.
– <N> × 30 ~ 40 % = Neff
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Critical challenges - Occupancy
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Critical challenges - IBF
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ILC Ion Back Flow: Calculation
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Simu. requirement

• Z- pole run
– Voxel Occupancy
– IBF
– Alignment
– Calibration

• Higgs run
– Voxel Occupancy
– IBF
– Alignment
– Calibration
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Simu. requirement

• Tracker reconstruction
– Marlin TPC framework
– Kalman filter
– …
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Example GEM TPC



16

Example GEM TPC
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Example GEM TPC
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Example GEM TPC

• Tracker reconstruction



19

Kalman Filter in Tracking
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Kalman Filter in Tracking
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C++ Implementation Kalman Filter Library

• KalLib: general base classes that implement algorithm
– TVKalSystem, TVKalSite, TVKalState

• KalTrackLib: that implements pure virtuals of KalLib for 
track fitting purpose

• GeomLib: geometry classes that provide
– track models (helix, straight line, ...)
– surfaces (cylinder, hyperboloid, flat plane, ...)

• Minimum number of user-implemented classes
– MeasLayer : measurement layer
– KalDetector : an array containing MeasLayers

• You can put different kinds of MeasLayers
– Hit : coordinate vector as defined by the MeasLayer

• Track model can change site to site which allows B-field 
variation along a particle trajectory
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Kalman Filter Class Organization

More information available from the following URL:
http://www-jlc.kek.jp/subg/offl/kaltest/

http://www-jlc.kek.jp/subg/offl/kaltest/
http://www-jlc.kek.jp/subg/offl/kaltest/
http://www-jlc.kek.jp/subg/offl/kaltest/
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Discussion

• Expert person
– …

• Manpower
– Zhang Yulian
– Cai Yiming
– Wang Haiyun
– Anyone interested

• Requirements
– Occupancy
– IBF
– Alignment
– Reconstruction
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Thanks
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