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Secondary Vertexing Development

Shyam Kumar, Xin dong, Bishoy, Rongrong and others
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Secondary Vertex Reconstruction

Secondary Vertex (SV) Reconstruction:
➔ Helix Swimming (Ignores tracking errors): Xin and others

➔ AdaptiveMultiVertexFinder (considers track errors): Bishoy

Secondary vertex: allows access to more topological variables, e.g., 
decay length (dl), pointing angle (cosθ), DCAD0  etc.

Phys. Rev. C 102, 014905 (2020)Primary Vertex Reconstruction:
➔ CentralTrackVertices

d⃗l=S⃗V−P⃗V

cosθ=
d⃗l . p⃗D 0

|d⃗l||p⃗D0|

DCAD 0=|d⃗l|sinθ

Topological Variables

p⃗DCAπp⃗DCAK

p⃗DCA1
p⃗DCA2

m (k π)=√(EDCA1+EDCA2)
2+( p⃗DCA1+ p⃗DCA2)

2

p⃗D 0=p⃗DCA 1+ p⃗DCA 2

D0→K- π+
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Secondary Vertex

X. Dong (LBNL)
B. Dongwi (SBU)

AMVF – Merged (PR #1915)

Helix - merged (PR #2144)

secondary_vertexing_dis: enable for AMVF

https://github.com/eic/EICrecon/pull/1915
https://github.com/eic/EICrecon/pull/2144
https://github.com/eic/detector_benchmarks/pull/289
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Secondary Vertex Container  

Xin dong's  slides

Issue 127

https://indico.bnl.gov/event/30543/contributions/116555/attachments/66222/113681/20251113_ePIC_Tracking_Helix.pdf
https://github.com/eic/EDM4eic/issues/127
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Secondary Vetexing 

Bishoy’s slides

https://indico.bnl.gov/event/28881/contributions/110001/attachments/63454/108908/dongwidisplacedVtxSummary07_10_2025.pdf
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AdaptiveMultiVertexFinder (AMVF)

Considers track parameters and covariance (fitting approach: Kalman)

Information used: Track parameters, time, and Covariance

B. Dongwi 

Slide 16

Λ0→p π-

Pulls are ~1.5

Apply on D0 sample

Also presented 
invariant mass

https://indico.global/event/15249/contributions/134323/attachments/62701/120963/dongwiEICReadinessWorkshop2025.pdf
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Steps to be Performed

➢ Explicitly follow the Xin’s Podio structure on slide 4

➢ We need following information

– Primary vertex position and corresponding covariance in each event (Exists from CentralTrackVertices)

– Secondary vertex position and covariance for each pair of tracks (AMVF from Bishoy: Slide 5) 

– DCA can be calculated using PV and track information in ACTS (pca_global_impactpoint.C) or helix method

– All the topological cut on slide 4 relies on PV, SV position and it’s covariances and can be calculated easily

– Implement it in to same structure so that it can be run together on same files

➢ Validation:

– Run locally on few files: activate both the helix swimming and AMVF and compare the topological distributions

– You can also the run the existing analysis code (currently in use) on the same files

– Later compare the topological distributions and invariant mass plots: the results must be consistent with in few 
% of deviations

➢ How to handle three/four daughters? For AMVF is easier, while Xin assign the mid point in the case of helix 
swimming

https://github.com/eic/snippets/commit/39518a01c07d29dd6ef09597b2aa9bac41e60574
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