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Helix Utils to edm4eic
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Vertex Finders
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1) Primary Vertex Finder:  IterativeVertexFinder in EICrecon production 
2) All vertices stored in CentralTrackVertices in PODIO, ranked in PrimaryVertices 
3) QA performance plots included in detector_benchmarks repo
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Secondary Vertex Finder(s)
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1. Production level: 
SecondaryVertexFinder factory in 
EICrecon - PR # 1915  
- based on ACTS AVF finder 
- performance check for selected 

particles during production

2. User level:  
Work with PODIO input 
Flexible and can handle various different 
secondary vertices

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

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

Bishoy Dongwi

Rongrong Ma, Connie Yang etc.

Ashish Pandav
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Adding Helix Functions in EDM4eic
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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.

https://github.com/eic/EDM4eic/pull/115
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Helix
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added constructor, taking edm4eic objects

adopted from STAR code, small adjustments
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Useful Functions in Helix

6

adopted from STAR code, small adjustments

Two-track crossing 
/ DCA calculation

Track DCA to point/plane/
perigee surface etc. 
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Question: How to build and install
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Current implementation in CMakeLists.txt,  need experts’ advice and help to define the strategy
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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
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Summary
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1) My opinion for secondary vertexing strategy:  Need both developments in 
the EICrecon/production-level and the user level. 

2) At user level, adopted helix method from STAR, PR #115 to edm4eic, need 
experts’ help on build and install before merging. 

- KFParticle (broader including covariance) under early testing stage 

3) At production level, EICrecon PR #1915 - AMVF under review too. 
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SecondaryVertexFinder in EICrecon 
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Bishoy Dongwi (Stonybrook)repo:  EICrecon    branch:  displaced vertex

src/algorithms/tracking/SecondaryVertexFinder.h and .cc

1) Utilize ACTS AdapterVertexFinder for secondary vertex seed and fitting (can 
be used for primary vertex finder too) 

2) Initial code setup, working on comparison on primary vertex w.r.t the default 
VF (IterativeVertexFinder) 

Goal:  Integrate a few selected secondary particle (e.g. Ks, Lambda, D0 etc.) 
reconstruction in EICrecon production chain for QA/performance check

A more comprehensive secondary vertex tool - KFParticle, more flexible and 
targeted at the analysis level. 
Ashish is working on local test with the KFParticle package with PODIO output, 
then work on deployment to EICrecon


