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Secondary Vertex Finder

Nature of the Study
@ The ACTS framework is broadly used in EICrecon for tracking and PV
@ Implemented the ACTS: : AdaptiveMultiVertexFinder
o Calculate both the primary and secondary vertices using AMVF
@ Feed in ReconstuctedParticleCollection, Trajectories
@ Preliminary results form Helix swimming
@ Standalone dev repo of AMVF exists on the main repo

@ PR has been submitted and currently work-in-progress

o Input file: pythia8NCDIS_18x275_minQ2=10_beamEffects_xAngle=-0.025_hiDiv_vtxfix_1.hepmc3.MC.root
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Leading Order Process
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D° Toplogical Reconstruction

@ Topological variables
e DCA,, DCAk, DCA;,
o DCApo, decay length, cos(0)

@ Calculated based on helix swimming in a constant
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Adaptive Multi-VertexFinder (AMVF)

Based on weighted adaptive Kalman filter with
deterministic annealing

Removeable beamspot constraint (useful for
secondary vertices)

Gaussian track density seed finder to estimate
vertex position

Check compatibility of tracks with seeder (assign
weight if compatible)

Simultaneous refit of all previously found vertices
and vertex seed

After convergence of fit, check whether the vertex

candidate is merged with other vertices, discard if
merged

Remove seed tracks if their weights are above
threshold
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Identification of b-jets and investigation of the discovery

potential of a Higgs boson in the WH — (vbb channel
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with the ATLAS experiment
N. G. Piacquadio (2010)
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Secondary Track Vertex Factory

, config

ssignt:

y

S recofiles/secV txddsimPipiusPiminusDispVertex oot
]events3

38 AMVSecondany TrackVerices
R AMVSecondaryTrackVertices type

e AMVSecondaryTrackVertices chiz

e AMVSecondary TrackVertices ndf

Ry AMVSecondaryTrackVertices posiion x

3§ AMVSecondaryTrackVertices position.y

Ry AMVSecondaryTrackVertices posiion 2

Ry AMVSecondaryTrackVeriices posiion t

Ry AMVSecondaryTrackVertices postionErmorx
3§ AMVSecondaryTrackVertices postionErmoryy
Ry AMVSecondaryTrackVertices postionErmor.zz
Ry AMVSecondaryTrackVertices postonErmor.tt
Ry AMVSecondaryTrackVertices postionErmorxy
R AMVSecondaryTrackVertices posiionEmmorxz
Ry AMVSecondaryTrackVertices posfionErmorxt
Ry AMVSecondaryTrackVertices postionErmoryz
Ry AMVSecondaryTrackVertices posfionErmoryt
R AMVSecondaryTrackVertices posiionErmor.2t

E

:_begin

®
i @size
]

@ Secondary vertex Factory

. end

@ Might need to create a custom Collection
for our Secondary Vertices to play with

removal of overlapping vertices
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Secondary Track Vertex Factory

i i< trajectories.size() - 1; i++) {

}
for (unsigned int j = i+ 1; j < cto .size(); 3+ {
auto tip:
if (cips2.empty())
condaryVertexFinder factory y R
public JomniFactory<SecondaryVertexFinder factory, SecondaryVertexFinderconfigs (

using Algor = eicrecon: :SecondaryVertexFinder:
std: ;unique_ptr<Algol> m algo;

ecki x 1
for (autos tip : tips)
F i a i n
inputTracks.emplace_back (s (trajectories[i]->trackparameters (tip)));
}

e oy (autgiiein s tips2) { N
Inp ,(mwmwp Trajectories> m_acts_trajectories input(this): R e B _back (s (trajectos >trackparameters (£ip))) ;

t<ednieic
Podionutput<emisics: k
std: :vector<icts: :Vertex> icesSec;
Parameterref<int> m maxvertices(this, o xvert: auto resu = ver find( viOptions, statesec);
- e e Found} + if (resultsecondary.ok()) [
» terRef<bool> m el verticessec = std::move (resultSecondary.value());
"reassigniza rRirstEit,

ParameterRef<float> m_trackaMaxZi terva ig() . tracksMaxzint for (const autos secvertex : verticessec)
rval, edmdeic::Covaf cov(secvertex.fullCovariance() (0, 0), secvertex.fullCovariance

secvert: 1 nce () (2, 2), tex. fullCov

o
ParameterRef<float> m maxiteracions

secvertex. fullcovariance () (0, 1), secvertex.fullCovariance
secvertex. fullcovariance () (0, secvertex. fullCovariance

e e ey sl o secvertex. fullCovariance() (1, 3), secvercex.fullCovariance
s auto eicvertex = secvertices:
void Configure() (
m_algo - sta::make unique<algoT>(); ex.setChi > (secvercex. £ - )
m_algo->applyConfig (contig () o > (secvertex. fitQuality () .second)) ;
nalgo->init (m_ACT
) ast<float>(secvertex.position() .x()),
sc<float> (secvertex.position()oy ()
void ChangeRun (int32_ loat> (secvertex.position().2(),
cast<float> (secvertex
void Process(int32_t ert/, 64t /*event_n )
sta: _output () = tpositionError (cov) ;
_crajectories_inpuc()):
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Kinematic Plots
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Difference between Primary Vertices

S<y<iando<p <1 s<y<tandi<p <2 s<y<-tanaz <p <5 s<y<-tands <p <10
s<y<iandosr, <1 d<y<iands<p <2 a<y<ianaz <p <5 aey<iands <p <10
1<y<aando<p <1 1<y<amdi<p <2 1<y<aamdz <p <5 1<y<sands <p <10
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@ Distributions of PVapyvr — PVery in XY
@ Distributions at pr and y cuts
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SV Multiplicity
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M Distribution in pr and y bi
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Armenteros-Podolansky Plot
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@ PID plot of daughters p; asymmetry relative to the parent particle
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Decay Length: SV-PV
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@ Signal here refers to narrow cuts around Mx
@ Need more stats

Dongwi (SBU) Tracking & Vertexing EIC Collab. 07.16.2025 12/17



Summary and Beyond

@ Heavy flavor production at EIC provides unique access to gluon distributions, especially at
large x

@ A — pm two-track vertex
@ Consistency check: PV evaluation with AMVF and compare to existing results

@ DO studies with SV now underway and compare with Helix fitter results — Use enriched
DO samples

@ Directly use Secondary vertex to find A — pm—
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Back Up
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Using Secondary
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