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



y

x

Reference 
surface

Generation 
point

Point of 
closest 

approach 
(POCA)

𝝋

Reconstructed track parameters

10/10/2024 3

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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How to do this in an analysis script…
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Code has been uploaded to ‘snippets’ repository
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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]



Next steps: applying this to DIS events

➢We can now extract the track 
parameters at the primary 
vertex. This includes the track 
DCA to the primary vertex.
➢We can go on to apply this to 

DIS events (e.g. for D0 mass 
peak). See work by Rongrong at 
last Jets/HF WG meeting.
➢One thing is missing – 

calculating the DCA between 
any two reconstructed tracks 
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