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Basic idea 

We know the beam line 
 This is measured when closing the Velo 

 This is stable during a fill 

 Exact stability to be verified by Velo / analysis experts 

 PV are by definition on the beam line 

 

The transverse size of the beam is small 
 I have not checked the current value, but this is ~ 50 microns. 

 

Use this constraint to remove as soon as possible 
non-PV tracks 
 Compute the closest distance to the beam line, and work only with 

tracks having a close enough distance. 
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APOLOGIES 
The checker code was buggy 

 Improper handling of the end of lists when comparing two lists 

 Affected most FastPV as there is a bias in the Z of the vertex 

 

The numbers sent in the mail Friday are WRONG 

 
 Sorry for this… 

 

 I fixed it late this morning and retuned the code 

 But this is not the last word… 
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Implementation 

Work with Velo tracks 
 No momentum information 

 Covariance matrix obtained by the track fit in FastVelo. 

 

Select the tracks with low distance to the beam 
 The beam position is known by the Velo resolver position 

 And it can be updated easily continuously if needed as this 
algorithm measures the PV position, which is the beam position 

 But this will introduce non reproducibility of the processing, as it will 
depend on history 

 To be put in place only if needed… 

 Cut at 300 microns. 

 This removes most of the ‘bad’ tracks 
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Sort the tracks according to the z of closes 
approach to the beam line 
 And search for accumulation 

 Enough tracks in a short range 

7 in 2 mm 

 At least one backward track 

 Select all tracks in the range 

 Fit and remove those with bad Chi2 to the PV 

 Maximum contribution of 35. 

 Then add all tracks with a good enough chi2 (<60) 

 When all added (minimize the bias of the order), remove the worst 
one until the worst Chi2 is < 35. 

 

Search for the next PV 
 Start form the first track with z closest to beam at least 2.0 mm 

apart from the previous PV. 
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Clean-up of tracks in PV 

When several PV, some tracks are compatible with 
both 
 This is not real, the track comes from a single one. 

 I remove from the PV the track with the highest Chi2 contribution 

 This changes the PV… 

 

Then the final PV are stored 
 Only if at least 7 tracks are still attached to this PV 
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Results 

Measure on 5000 minbias not used for tuning 
 Warning: Last minute measurements, can be buggy too ! 

 

Speed was the main concern 

 
 PatPD takes about 430 microseconds per event 

 FastPV takes about 40 microseconds per event 

 Factor 10. Time for PV becomes negligible in HLT. 

 

Efficiency measured by matching PV to MC PV 
 Select MC PV with more than two particles 

 Can be neutral or charged, no tests on ‘reconstructability’ 

 Match if z is equal within 1 mm 
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Numbers 

FastPV PatPV3D 

Efficiency (%) 49.7 56.9 

Fake rate (%) 4.0 15.6 

X resolution (µm) 27 26 

Y resolution (µm) 24 24 

Z resolution (µm) 178 174 

Z offset (µm) -9 -2 

# tracks with large IP 
(.15 to 3.0 mm) 

8.9 14.1 
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Future 

Try to improve the efficiency 
 Try various logics… 

 Understand what are the MC PV to reconstruct 

 How many reconstructable charged tracks? 

 

Integrate to HLT 
 See if the number of tracks with large IP has an influence on the 

number of tracks to forward track 

 Gain in HLT1 speed 

 

Work on resolution 
 Can it be improved?  

 

Other suggestions? 
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