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Track Reconstruction Framework
• Reconstruction Framework (EICrecon http://eicrecon.epic-eic.org/)

– Hits digitization
– Track finding/fitting: 

• Combinatorial Kalman Filter (CKF)

– Combined track finding and fitting

– Realistic seeder to provide initial guess
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A Common Tracking Software
arXiv:1910.03128

http://eicrecon.epic-eic.org/
https://arxiv.org/abs/1910.03128


Truth seed

Real seed
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EICrecon/src/global/tracking/tracking.cc
Track Reconstruction Workflow

Truth seed Real seed

❖ Most downstream algorithm still uses 
tracking output with truth seeding to avoid 
duplicated tracks and other potential 
uncertainties.



Track Propagation and Material Effects

Initial to final step propagation: evolve 
covariance in time

Material effects:

● Deflection and offset → averaged to 0, 
increased uncertainties

● Energy loss → reduced trajectory energy

● Hadronic process → disintegration etc.
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❖ Workforce needed to update material map for track 
projection



Track Finding/Fitting Quality Check
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Courtesy of B. Schmookler
https://indico.bnl.gov/event/22147/

https://indico.bnl.gov/event/22147/
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Performance Study

Courtesy of S. Maple

● Single pion events to study 
the momentum resolution dp/p

● no background
● Realistic seeding v.s. Truth 

seeding

Mid-rapidity: eta bins:  -1, -0.5, 0, 0.5, 1

See https://indico.bnl.gov/event/20126/ for details

Tracking Efficiency Courtesy of B. Schmookler and J. Gupta
https://indico.bnl.gov/event/21238/contributions/835
43/attachments/51067/87297/tracking_111623.pdf

https://indico.bnl.gov/event/20126/
https://indico.bnl.gov/event/21238/contributions/83543/attachments/51067/87297/tracking_111623.pdf
https://indico.bnl.gov/event/21238/contributions/83543/attachments/51067/87297/tracking_111623.pdf


Remove Duplicates
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ep collisions at 18x275 
minQ2=1000 + beam Effects

https://indico.bnl.gov/event/20473/contributio
ns/85366/

https://indico.bnl.gov/event/20473/contributions/85366/
https://indico.bnl.gov/event/20473/contributions/85366/


First Look of DIS + Background Events
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Courtesy of B. Sterwerf
https://indico.bnl.gov/event/20473/contributio
ns/85365/

https://indico.bnl.gov/event/20473/contributions/85365/
https://indico.bnl.gov/event/20473/contributions/85365/
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Plans for TDR (part 1)
● Reconstruction algorithm (to make real seed the default):

● Check seeding and track finding at hit level

● Check track optimization/error propagation:

● Test initial cov matrix (Barak Schmookler, Jeet Gupta)

● Check geometry segmentation and material map (need workforce)

● Understand residual and  χ2 (Beatrice Liang-Gilman)

● Remove duplicated tracks, match tracks to particles (Minjung Kim, Benjamen 
Sterwarf)

●  Tracking performance study:

● DIS+background (Minjung, Benjamen)

● Prepare benchmark plots (need workforce)

● Check the impact of BIC on tracking (need workforce)

* integration of far-forward detectors etc. 



Vertexing for Yellow Report

Fast simulation:
DCA point smearing according to YR DCA resolution
Simple average of DCA position of primary tracks
                 - no error or covariance

M. Kelsey et. al., PRD 104 (2021) 054002

Detector Performance Matrix

Yellow Report
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Vertexing Algorithm in EICrecon

● Acts::IterativeVertexFinder implemented in 
EICrecon

● Trajectories used as input to Acts
● Fitted vertices filled into edm4eic::Vertex objects, 

stored in PODIO output
○ Collection:  “CentralTrackVertices”

edm4eic::Vertex struct missing key fields
    - to-be-updated (see discussion later)

Details in Joe Osborn’s presentation on May 18 at ePIC Track 
Reconstruction Meeting
https://indico.bnl.gov/event/19358/contributions/76588/attachments/47593/80693/vertexing.pdf
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http://www.apple.com


Performance Test - events starting from (0,0)
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A-few-track simu - vertex (0,0,20) DIS (HF) simu - vertex (0,0,0)

Vertexing resolution shows decent performance for events starting from (0,0)
- may be fine-tuned for optimization for different process, kinematics etc.)
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Performance Test - events starting from (0,0)

A-few-track simu - vertex (0,0,20) DIS (HF) simu - vertex (0,0,0)

Vertexing efficiency seems to be OK, may need improvements for DIS events



Performance Test - events starting away from (0,0)
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DIS (HF) simu - vertex (0,0,0)DIS S3 data - smeared vertex, X-ing angle

Vertexing resolution for DIS S3 events (smeared vertex) degraded by a factor of 5-10



Tracking Issue with Off-Axis Tracks
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Barak S. , 
Coll. Mtg 1/9

Harsimran S.

Truth-seeding:  
- issue of coordinates conversion (fix being tested now)

Realistic-seeding:
- Fix to globalToLocal seed conversion. EICRecon PR #1185
- Fix to seed charge calculation. EICRecon PRs #1213, #1214
- Removal of duplicate seeds

A fix being tested now

https://github.com/eic/EICrecon/pull/1185
https://github.com/eic/EICrecon/pull/1213
https://github.com/eic/EICrecon/pull/1214


Vertex Objects in edm4eic

Current edm4eic::Vertex definition - updated recently to include a few missing information

● Need to update the corresponding filling method

Simulated Vertex: - no structure so far, using the same/similar structure?   - to be discussed  
● Generator level vertices (HepMC data)
● GEANT Vertices  
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Status and Plans for TDR (part 2)

Vertexing performance for DIS events from (0,0) looks reasonable

Fix or understand tracking and vertexing performance for off-axis tracks/events

Continue evaluation of vertexing performance for a few key physics processes

Refine vertex struct objects (Rc and Mc) and their filling methods in EICrecon

Longer term:
      Vertexing algorithm optimization
      Secondary vertex performance evaluation


