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Secondary Vertex Finder

Nature of the Study
@ Implemented the ACTS: :AdaptiveMultiVertexFinder

@ Calculate both the primary and secondary vertices using AMVF

o Write both vertices to output ROOT file (seems like there is
overwritting going on)

o Input file: enriched D° sample
pythia8NCDIS_18x275_minQ2=10_beamEffects_xAngle=-0.025_hiDiv_1.hepmc3.MC.root

(Rongrong)
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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

Dongwi (SBU

Identification of b-jets and investigation of the discovery

potential of a Higgs boson in the WH — (vbb channel
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Heavy Flavor Group

with the ATLAS experiment
N. G. Piacquadio (2010)

EPIC Vert. Meeting 07.10.2025 3/12



-
Secondary Track Vertex Factory

@ Secondary vertex Factory

@ Cleaned up naming of factories

Dongwi (SBU) Heavy Flavor Group EPIC Vert. Meeting 07.10.2025 4 /12



Secondary Track Vertex Factory

SecondaryVertexFinder: : init (std: :shared ptr<const ActsGeometryProvider> geo_sv
std: :shared ptr<spdlog: :logger> log) {

sicrecon e
ace eicrecon { geo_sve;

d> (m_geosve->getFieldprovi

Secondaryvertexrinder_factory =
public 90 Zconda factory, S ve :dynamic_pointer_cast<const eicrecon::BField: :DD4NepBEi
eicrecon: :BField: :BFieldvariant

crecon: :secondaryvertexFinder;
“unique prr<Algo> m algo:
ey sunique_ptreedndeic: :VertexCollection>, std::unigue ptr<edmdeic::VertexCollect
& ; nechctasxanpies: Trase s_input(this};
®od ut<edndeic: :vertex tp ST s Sesait e Sl stz
PodicOutput<edndeic: Vertex> sec_vertices const edndeic clecollectiont recotracks,

EE skl b ec:cnts)
ety : make ree:
2 ces

, config() .maxIterations, rajectories, steppersSec);
cks, trajectories, stepperSec);

g () .maxpistToLinFoint, upaestices ~ calculsce
Service<ACTSGeo_service> m ACTSGeoSve{this); eturn std: :make_tuple (std: :move (primaryVertices), std::move (outputvertices));
publ
ma Conflquzel) (
make_unique<algor> () ;

190
naldo— e
m_algo->init (m ACTSGeoSve () .actsGeoProvider (), logger()):

void ChangeRun (int32_t I 0

R ) e o . .
stc_versices_ouput() @ Source code of sec. vertex finder

std: :tie (prm_vertices_output (),
. algo->produce (n_reco input (), m acts trajsctories input());

@ Output is a tuple of the primary &
secondary vertex
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Secondary Track Vertex Factory

g recoties sec s mP S RITINUsDSp Vertex oot [

jeventsa
% AMVSecondarnyTrackVertices

i AMVSecondan TrackVertices.iype
i AMVSecondanTrackVertices.chi2
Ry AMVSecondary TrackVerices.ndf
% AMVSecondaryTrackVertces postion x
R AMVSecondaryTrackVerices. postion.y
R AMVSecondaryTrackVertces postion
% AMVSecondaryTrackVertces postion.t
R AMVSecondaryTrackVertces postionErmor.c
R AMVSecondaryTrackVertces postionErmor.yy
R AMVSecondaryTrackVertces postionErmor.zz
% AMVSecondaryTrackVertces postionEror it
R AMVSecondaryTrackVertces posfionErmor.xy
R AMVSecondaryTrackVertces postionErmorxz
R AMVSecondaryTrackVerices postionErr.xt
% AMVSecondaryTrackVertces postionErmor.yz
% AMVSecondaryTrackVerices postionEraryt
R AMVSecondaryTrackVerices postionEror 2t
Py - begin

end

w

»
Jy @sae
=W ¥

@ Might need to create a custom Collection
for our Secondary Vertices to play with
removal of overlapping vertices
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Primary Vertex Multiplicity
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@ Good agreement in Multiplicity between both primary vertex finder
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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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@ Signal here refers to narrow cuts around Mx

@ Need more stats
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Back Up
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SV Multiplicity
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SV Distance to Material
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Using Secondary
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