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Following the track fit, we choose to save the parameters for 
a given track at the point of closest approach to the 
beamline (z-axis).

This is accomplished using the Acts PerigeeSurface class.
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This is the track’s position in local coordinates. 
We can convert to global coordinates using the 
PerigeeSurface::localtoglobal() method.

(vx, vy, vz) = (+1,0,0) mm
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(vx, vy, vz) = (+1,0,0) mm



Track parameters at primary vertex

➢After reconstructing the tracks – and 
saving the track parameters at the 
beamline POCA – we run the vertex 
finder/fitter to get the primary vertex 
position.

➢We now want to determine the track 
parameters at the 3D DCA point 
w.r.t. the found primary vertex.

➢We can use the Acts class called 
the ImpactPointEstimator to do this.

➢Using this class in an analysis 
script, however, requires some 
effort to load the DD4Hep and Acts 
information correctly.
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How to do this in an analysis script…
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https://github.com/eic/snippets/tree/main/Tracking/ImpactPointEstimator 

https://github.com/eic/snippets/tree/main/Tracking/ImpactPointEstimator
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Use the ImpactPointEstimator to calculate the closest distance to (x,y,z) = (1,0,0) mm
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Since the particles are thrown 
from (vx, vy, vz) = (+1,0,0) mm, we 
expect this distance to be small.
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What if we calculate the closest distance to  (x,y,z) = (2,0,0) mm?
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Converting to global coordinates allows us to calculate DCAxy and DCAz
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DCAz = Trkz – 0  [mm]𝐷𝐶𝐴𝑥𝑦 = (𝑇𝑟𝑘𝑥 − 2)2+(𝑇𝑟𝑘𝑦 − 0)2 [mm]



Converting to global coordinates allows us to calculate DCAxy and DCAz
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𝐷𝐶𝐴𝑥𝑦 = (𝑇𝑟𝑘𝑥 − 2)2+(𝑇𝑟𝑘𝑦 − 0)2 [mm] DCAz = Trkz – 0  [mm]



Converting to global coordinates allows us to calculate DCAxy and DCAz
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Makes sense: no 
z momentum 
component

Momentum along x

Momentum along y

𝐷𝐶𝐴𝑥𝑦 = (𝑇𝑟𝑘𝑥 − 2)2+(𝑇𝑟𝑘𝑦 − 0)2 [mm] DCAz = Trkz – 0  [mm]



Propagating track to Perigee surface at (x,y,z) = (2,0,0) mm
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Propagates 
track to POCA in 
(x,y) plane to 
reference point.



DCA between two tracks 

➢Some work has been done by 
Nicolas Schmidt on two-track 
vertexing using the 
Acts::FullBilloirVertexFitter 
algorithm: 
https://indico.bnl.gov/event/23598/c
ontributions/92164/attachments/55
516/94957/2024_06_SecondaryVert
exing.pdf 

➢Some care needs to be taken about 
choosing the ‘linearization’ point. 
See chapter 5 in CERN-THESIS-
2010-027.
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https://indico.bnl.gov/event/23598/contributions/92164/attachments/55516/94957/2024_06_SecondaryVertexing.pdf
https://indico.bnl.gov/event/23598/contributions/92164/attachments/55516/94957/2024_06_SecondaryVertexing.pdf
https://indico.bnl.gov/event/23598/contributions/92164/attachments/55516/94957/2024_06_SecondaryVertexing.pdf
https://indico.bnl.gov/event/23598/contributions/92164/attachments/55516/94957/2024_06_SecondaryVertexing.pdf
https://cds.cern.ch/record/1243771?ln=en
https://cds.cern.ch/record/1243771?ln=en
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