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Trigger version: collapsed strixel layers
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Pixel Upgrade Options 1-5

Baseline for Phase I studies
Roland Horisberger
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Tables from SLHCUpgradeSimulations/Geometry/test/trackerModuleInfo_StrawmanA.cfg 

Carlo Civinini, 7 Oct 2008



Full geometry table in:  
http://hep.fi.infn.it/CIVININI/slhc/GeometryTable.xls 



Strawman A Status

New TIB 
modules: 
1/5 
length 
(Iguana view) 

Material/Images from Carlo Civinini 

New TOB 
modules: 
1/4 
length 
(Iguana view) 



Strawman B parameters modified in pixbar.xml and trackerStructureTopology.xml 

Sensor choice:  tilted at 23° – to reduce cluster width  
  by minimizing Lorentz drift 

  100µm thickness 

  28mm x 72.8cm sensor dimensions 

  z overlap – to fill gaps in z 

  100 µm x 2.37mm pixel pitch 
   
  256 x 30 pixels per module 

  Sensor separation varied between 1-4mm 

Modification made to geometry to aid trigger studies – not yet part of StrawmanB 

z offset – to match columns  
  in top and bottom sensors  
  with increasing eta 

23° 

z overlap 

z offset 
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adc cut & sorting 

Sorted Digis 
[detId, row, column, adc] 

correlation algorithm 

Stubs 
[detIdhigh, rowhigh, columnhigh, adctot, row difference,  

column difference, simTrackIdhigh, simTrackIdlow] 

Stacked Layer Digis 
[detId, row, column, adc] 

adcdigi > 30 

sorted by detId into modules with 
upper and lower sensors 

hits between upper and lower 
sensors are correlated to check 
for high pt tracks 

modifiable search window cuts 
can be applied 

M. Pesaresi, Oct. 7th



Row difference calculation 

Since the sensors are tilted, there is a difference 
between the position of the higher and lower sensor hits 
for a high pt track which is also dependent on the 
position of the incident track on the sensor 

The fixed offset as a function of the row number can be 
applied to calculate the true row difference 

Equivalent to an on detector map between the hit 
position on the higher sensor to a set of positions on the 
lower sensor 

Column difference calculation 

Column difference is not symmetrical – dependence on whether hit is in detector +/-z.  Can be 
exploited to maximise rate reduction. 
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Strawman B has been used as the basis to commence trigger studies using a stacked 
pixel layer at 25cm 

Algorithm to correlate digi hits from high pt tracks has been written 
Performance of algorithm in ideal conditions measured - ~95% maximum efficiency of detecting 
high pt tracks, ~ x100 reduction in data rate 

Next step will be to correlate stubs from this layer to those from a layer further out – such 
as a stacked strip layer at large radius or a stacked pixel layer at mid radius 

Will be possible to then estimate pt resolutions, trigger rates etc 

Possible methods of reading out sensor data have been looked at 
Block correlation is successful but needs some refining 
Other methods still need analysing 

Still plenty to investigate… 
Effect of occupancy on performance 
Effect of changing layer radii 
Effect of changing pixel pitch, short/long pixel strips 
Possibility to extend layers to high eta 
… M. Pesaresi, Oct. 7th
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