
Tracking and Vertexing Data Structure 
Update 

Shujie Li, Joe Osborn
ePIC Software and Computing Meeting 

02.07.2024

1



edm4eic version update
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● v4.0.0 (Nov 2023):
○ measurement2D to allow trajectory to hits 

association 

● v5.0.0 (Feb 2024)
○ Track, TrackSeed, Vertex

● Pending:
○ Sim hits to TrackerHit association?
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“Track” should be the single output of CKF.
Need workforce across different WG to coordinate this change 



Truth seed

Real seed

6

Sim Hits

Tracker Hits

Digitization

MCparticle

DD4hep

Track finding / 
fitting (CKF)

Initial Track 
Params

Trajectory
Track Params
Trak Segment

…

Seed Finder
(triplet)

Vertexing
Track Projection

Track-particle matching

Ambiguity 
Solver

Track 
Measurements

Track Reconstruction Workflow

* Material map

Track

Track Seed



7

“TrackSeed” allows inspection of seed finder algorithm to understand e.g. 
trajectories with less than 3 measurements.

Also, a reference to seed is added to trajectory



Vertex EDM Status

● edm4eic::Vertex recently updated as of edm4eic v5.0.0
○ edm4eic PR

● IterativeVertexFinder in EICrecon updated to accommodate changes
○ EICrecon PR

● Outstanding issues, dependent on other data model issues
○ Vertex points to ReconstructedParticles - suitable for now but not really for the long term

■ Vertexing will run right after tracking, so this should really point to edm4eic::Tracks
○ Opens additional issue that truth vertices will not be able to be stored in this object upon 

making that change

Courtesy of Joe Osborn

https://github.com/eic/EDM4eic/pull/61
https://github.com/eic/EICrecon/pull/1278
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Question: link TrackerHits to  MCparticles
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What we have: 
Sim hits → MCparticle
Sim hits ←→ Raw Hits

Options:
1. TrackerHit → MCparticle: 

● direct reference is not feasible b/c it makes recon object depend 
on simulation

2. Provide an analysis script or ask the user to trace from TrackerHit → 
RawHit → SimHits → MCparticle offline: 

● It’s too complicated and requires processing EICrecon output 
locally

● The script will not be maintained within EICrecon
3. Add an EICrecon factory (plugin) to produce TrackerHit ←→ 

MCparticle association
● Requires dedicated data structure which can be redundant
● People may use the output blindly without knowing the process 


