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Seed-finding inefficiencies – single-particle (negative muon) simulation
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Seed Level
Track Level

Truth-seeded 
tracking

See Oct. 10th presentation

https://indico.bnl.gov/event/25113/contributions/97630/attachments/57856/99352/Tracker Inefficiency at low momentum-8.pdf


Example single-particle event where seeds are formed
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Generated particle: Negative muon
Ptot = 1 GeV/c; eta = +0.974; Pt = 661 MeV/c

We search for seeds 
in the SVT volume



Example single-particle event where no seeds are formed

11/14/2024 4

Generated particle: Negative muon
Ptot = 0.5 GeV/c; eta = +0.975; Pt = 330 MeV/c

Generated particle’s end point: (r,z) =  (1227.9650 , 1528.9735) mm 

We search for seeds 
in the SVT volume



Criteria to form a seed

➢The Acts documentation mentions three criteria that need to be 
satisfied for a given triplet of space points to form a seed:

1. Difference between middle-top and middle-bottom angles in r-z plane

2. Bend radius must be larger than a configurable minimum value

3. PoCA of circle in (x,y) plane to (x,y) = (0,0) must be smaller than a 
configurable value

➢The event on the last slide satisfies all these requirements.  
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https://acts.readthedocs.io/en/stable/core/reconstruction/pattern_recognition/seeding.html#seeding-core


Criteria to form a seed

➢The Acts documentation also discusses the formation of a grid 
and grouping of the space points:
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https://acts.readthedocs.io/en/stable/core/reconstruction/pattern_recognition/seeding.html#seeding-core


Space point formation in EICRecon

The eicrecon::SpacePoint class is used in the seed finder:
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https://github.com/eic/EICrecon/blob/main/src/algorithms/tracking/TrackSeeding.cc


Space point formation in EICRecon

The eicrecon::SpacePoint class derives from the edm4eic::TrackerHit class. 
The positions and uncertainties are calculated as
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Issue: as tracker hit uncertainties as saved in local coordinates, 
this leads to incorrect uncertainties for barrel layers
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Variance = 20 um /sqrt(12) x 20 um /sqrt(12) = 3.3 x 10-5 mm 



Proposed fix and question

➢Sort the eicrecon::SpacePoint collection based on whether a 
given SpacePoint is bound to a barrel or end-cap layer:

hit.getCellID()&0xFF

➢Do we only need to pass in r and z variances to the seed finder?
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