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Introduction I

 Goal: go to 50kHz interaction rate 
in Pb-Pb

 Current limitations:

 MWPG requires Gating Grid for 
efficient ion blocking (closing time 
180us) → Limits rate to 100us (e--
drift) + 180us : 3.5kHz

 Further limitation due to 
electronics: 250 Hz

 Solution:

 Change detector technology to 
GEMs → Intrinisic ion blocking
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Introduction II
 Challenge: Minimize IBF – space charge in drift region!

 Low ion density in drift region requires

 low primary ionization n
ion

 low gain G
eff

 low ion backflow IBF

ntot = nEl × IBF × Geff

ε = IBF × Geff - 1
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Introduction III

 Current assumptions: 
 IBF = 1%
 Gas gain 2000 (might be lower)
 ε = gain * IBF = 20 (back drifting ions per incoming 

electron)
 Factor 100 better than standard MWPC

 Still leads to sizeable space charge (SC) in the 
drift volume
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Introduction IV

 Expected distortions due 
to space charge (ε = 20)

 Up to (max) 20cm in radial 
direction

 Up to (max) 8cm in rφ
 Current requirement → 

final correction to the 
intrinsic resolution of 
200um
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Introduction V

Space charge fluctuations

Requires online estimate of events and event multiplicity
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Introduction VI
 Huge data volume:

 1 zero suppressed Pb-Pb event 
~20MByte

 At 50kHz ~1TByte/s
 → Not storable
 → plan to suppress by factor 20 online
 → requires online reconstruction
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Reconstruction strategy

 Two step process:

 First step for online tracking and compression
 requires less calibration precision (level of the intrinsic single cluster resolution 

O(1mm))
 Obtained with pure online information → average SC map

 Second step
 Requires matching to external detector
 Needs final precision
 Update of SC maps on the level of ~5ms
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Reconstruction strategy
First step
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Reconstruction strategy
First step – matching precision
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Reconstruction strategy
First step – cluster association efficiency

Not yet final
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Reconstruction strategy
First step – alternative method
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Reconstruction strategy
Second step – final calibration

Relies on 
ITS standalone tracking
ITS+TRD tracking
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Calibration strategy
 

Here all implications of feed-back loops enters (see Jochens talk)
Most important: good online QA to decide the quality of the data 
compression
→ Worst case: Store all clusters, do tracking 'offline' which would result 
in a factor 3-4 larger data volume
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Calibration strategy
SC map requirements



TPC upgrade - SC calibration Jens Wiechula 16

Summary

 Current assumption:
 Two step reconstruction

 First step for data compression
 Calibration updates O(1s- 1min)
 TPC should be able to match with external detectors

 Second step for final calibration
 Calibration update O(5ms)
 Relies on tracking with external detectors (ITS-TRD)

 Alternative method for first step 'brute force'
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