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Pixel seeding and tracking in the HLT

CMSSW versions -
● 4000 events TTbar
● Zero pileup
● Gaussian vertex smearing,
  σ = ( 15 μm, 15 μm, 1 μm ) 
● No pixel CPE templates
● Ideal conditions, no misalignment
● using the quickAssociatorByHits

HLT_BTagIP_Jet80

HLT BTagIP trigger path in CMSSW_363 -
● HLT_BTagIP_Jet80 and Jet120

● Phase1: CMSSW_363_SLHC1
● Stdgeom: CMSSW_363

● level 2.5 comprises pixel-only tracking and b-tagging



  

Upgrades to the pixel-only seeding/tracking software

4-hit tracks4-hit seeds

a) Use the QuadrupletSeedMerger to create quadruplet seeds

b) Updated the tracking code – (current code cannot produce quadruplet tracks)

● replaced track fitting algorithms:

➢ transverse circle fit: arbitrary number of hits, based on an algorithm
  which is deployed in H1 tracking software - Comp.Phys.Comm 69 (1992) 133

➢ r-z line fit: linear regression, arbitrary number of hits

c) Recalculated track impact parameter error templates –
● effective errors (track errors  MS), hard coded in HLT for better speed

● using MultiTrackValidator from Validation suite

a) b,c)
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Modifications done in stdgeom accordingly



  

Standalone pixel tracking performance
hits per track / track χ2

4/10J. Olzem, M. Aldaya — HLT tracking & b-tagging — upgrade sim meeting 25.5.2011

Plots from MultiTrackValidator (std. Validation suite)



  

Standalone pixel tracking performance
tracking fake rates / efficiencies (MultiTrackValidator)
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not full quadruplet
coverage



  

Standalone pixel tracking performance
track parameters (MultiTrackValidator)
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Standalone pixel tracking performance
track impact parameters (MultiTrackValidator)
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Standalone pixel b-tagging performance
track counting (3D) high efficiency discriminators

Better IP resolution
results in narrower
distributions for
UDS / G / C
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Standalone pixel b-tagging performance
b-tagging efficiency & fake rates
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Standalone pixel b-tagging performance
b-tagging performance

Higher max. efficiency
mostly due to increased
number of tracks per jet
(after IP producer cuts)
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