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Introduction

Basic features of vertex fitting package
Fully contained in 3 classes (included in DELPHES): 

TrkUtil, VertexFit, VertexMore

Only dependencies are the ROOT libraries

Functionality:
Vertex fit from list of track parameters and covariance matrices

Tracks can be added or removed  incrementally from fit

Can include external vertex constraint (e.g. beam spot) 

Re-calculation of track parameters and momenta after fit with associated 
error matrices

Mass constraints can be applied to improve resolution

Charged vertex can be treated as track to be used to fit chain decays

NOW CAN ALSO USE NEUTRAL VERTICES IN CHAIN DECAYS
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Vertex fit note

Note available describing methods and use
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Vertex fit (no steering)

Used to get first estimate of vertex position
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Vertex Fit (w/ steering)

 Used to get full vertex information

 Solution very similar to no steering version
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Vertex Fit (w/ steering)

 Get updated parameters and their errors

 From this derive momenta at vertex, vertex track parameters and their 
covariance matices
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Example code

Basic vertexing from list of tracks
pr = list of track parameters

 cv = list of associated covariance matrices

 Many info available from Vtx pointer

Add exernal vertex constraint (useful for primary vertex find)
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Additional info

Additional functionality provided by VertexMore
Pass vertex pointer to Vertex more (select mm or meters)

Extract additional information (e.g. track momentum):

Additional info Vertex total momentum and error matrix, 
vertex track parameters
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Primary vertex finder (Zb )

 First skim: compare with external estimate 
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 Second skim:  remove large Chi2 tracks
 Fit 1st skim

 Remove large Chi2 tracks
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Primary vertex finder pulls
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Primary vertex finder pulls
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Example BsDs p

Use Ds vertex track and pion track to vertex Bs
Fit Ds  K K p

Fit Bs
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Handling neutrals

 Tell VertexFit which tracks are neutral with additional Bool array 
(T = charged, F = neutral) ---- Example B0 KsKs
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B0  Ks Ks results

Some problems previously seen now resolved










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B0 Ks Ks results



Ks vertex:








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B0 Ks Ks results





Ks parameters:






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B0 Ks Ks results







B0 Vertex:




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B0 Ks Ks results









B0 mass:


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B0 Ks Ks results











B0 flight:
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Summary

Complete standalone vertexing package now allows fitting 
of any decay chain
Not connected to DELPHES

Can use with any track reconstruction based on helices/lines
Easily expandable to additional track parameterizations

Method and usage fully documented in FCC note

WARNING:
B field is set inside VertexMore at present. Should find a better 

way to pass it. It’s a single line, but one must be careful if using 
this code with B ≠ 2.
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Bs  Ds p results

Ds:




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Bs  Ds p results

Ds:

Bs:


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Bs  Ds p results

Ds:

Bs:

Bs mass:
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