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Helix and SecondaryVertices Factory in EICrecon
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Xin Dong

Thanks to: 
Bishoy Dongwi, Lokesh Kumar, Shyam Kumar, 
Rongrong Ma, Joe Osborn, Ashish Pandav, 
Harsimran Singh, Khushi Singla, Deepa Thomas, 
Connie Yang etc.

Previous presentations: 
https://indico.bnl.gov/event/29424/contributions/112551/attachments/64322/110448/20250825_ePIC_Helix.pdf

https://indico.bnl.gov/event/29424/contributions/112551/attachments/64322/110448/20250825_ePIC_Helix.pdf
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Vertex Finders
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PODIO output

EICrecon ready

Under development

ACTS objs

a. Helix swimming (adopted from STAR) 
- helix utils to edm4eic - PR # 115 

b. KFParticle 
- used by STAR/sPHENIX/ALICE/CBM etc. 
- under testing now, to be deployed later

Acts-based AMVF Finder   
- PR # 1915      - Bishoy

ACTS Track Objects

Vertex Finder(s) (Primary)

ReconstructedParticles

CentralTrackVertices

User Analysis Vertex Finders (Helix/KFParticle)

(Secondary)

reco/SecondaryVertices  
(Helix/KFParticle)

a. reco/Helix.* 
b. KFParticle standalone package 
working on integration

EICrecon

SecondaryVerticesXXX

Implementation 
Change

2025/08/25 Proposal

2025/10/20 Proposal
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EICrecon: PR #2144
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adopted from STAR code, adjusted for EICrecon 

1. new SecondaryVertices factory, now based on Helix, can be 
expanded for others (e.g. KFParticle) 

2. take ReconstructedParticle as input, run secondary finder (Ks 
included so far, can be expanded to include others) 

3. output -> SecondaryVerticesHelix (edm4eic::Vertex) in PODIO 
      - proposed to add edm4eic::SecondaryVertex container (next slide) 

4. geometric cut variables controlled by SecondaryVerticesHelixConfig.h

https://github.com/eic/EICrecon/pull/2144
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SecondaryVerticesHelix Factory
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initial config file



X. Dong/LBNLePIC HF&Jet WG Meeting, 10/21/2025

SecondaryVertex to edm4eic: add-secondaryvertex branch
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Propose to add edm4eic::SecondaryVertex container

1. Current edm4eic::vertex object doesn’t contain many topological variables for secondary vertices. 
2. Though one can in principle re-calculate all these based on the associated ReconstructedParticle, it will be much 
more convenient to save them during reconstruction and the down-stream analysis can directly use them for physics 
analysis and also this will avoid repeated calculations.

New structure has been integrated to EICrecon locally and tested to work well! 
A new brunch add-secondaryvertex on edm4eic repo.
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Test Output
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PODIO output
K0

S → π+π− dca1>0.4mm 
dca2>0.4mm 

dca12<0.5mm 
decayL>5mm 

dca/decayL<0.03

Ks decay vertex distributions

~5k PYTHIA 
18x275 GeV
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Summary
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1. The proposal was presented and endorsed at the Reconstruction WG meeting 10/20. 

             - current version is working with edm4eic::Vertex container 

             - PR #2144 submitted under review 

2.  We will propose a new edm4eic container:  SecondaryVertex (add-secondaryvertex brunch) 

- once this is added to edm4eic, will update SecondaryVertexHelix_factory then. 

3.  Continue the development of secondary VFs (Helix with more particles included,  KFParticle etc.)
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Backup

8



X. Dong/LBNLePIC HF&Jet WG Meeting, 10/21/2025

Adding Helix Functions in EDM4eic (obsolete!)
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1) Helix afterburner reconstruction is used in D0 reconstruction (later part), 
targeted to be used for updated physics projection plots. 
2) Constructor includes using EICrecon TrackParameters as input. 
3) Handling constant z-magnetic field (or zero field - straight-line) 

- can be extended to handle varying B-field for track projection  
4) Iterative varying-step-scan to find DCA positions between helices numerically.

Obsolete

https://github.com/eic/EDM4eic/pull/115
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Usage of Helix Method
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Helix method has been used in many heavy flavor hadron analysis (Rongrong/Shyam/Connie etc.)

pre-TDR

Example of using Helix method: 
https://github.com/marrbnl/ePIC/tree/main/HF_reco/helix

https://github.com/marrbnl/ePIC/tree/main/HF_reco/helix

