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Motivation

➢Reconstruction of the seed parameters is done in this file:
https://github.com/eic/EICrecon/blob/main/src/algorithms/tracking/TrackSeeding.cc

➢We want to compare the reconstructed seed parameters –
momentum (q/p), theta, phi, ACTS positions (a,b) – to the generated 
particle.

➢This will allow us to check if our seed reconstruction is reasonable, 
and it will provide guidance for initial values for the CKF covariance 
matrix.
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https://github.com/eic/EICrecon/blob/main/src/algorithms/tracking/TrackSeeding.cc


Seed momentum reconstruction
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See unit fix in 
https://github.com/eic/EICrecon/pull/544

https://github.com/eic/EICrecon/pull/544


Seed theta reconstruction
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How the seed (transverse) momentum is reconstructed 
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R
circleFit determines the circle radius 
and center in the (x,y) plane. The 
function can fit more than 3 points –
so it may be more complex than 
necessary – but it seems to work well. 
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How the seed theta is reconstructed 
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lineFit makes a straight line fit of the 
three seed points in the r-z plane to 
determine theta.



Seed phi reconstruction
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The seed phi is calculated based on 
position of first seed point.



Seed phi reconstruction
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See ‘reversed’ effect for positive 
muons, as expected.



How to reconstruct the correct seed phi
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findRoot finds the point of closest approach on the 
circle to the origin – (xpos,ypos).

So, we need to find the angle of the vector going 
through (xpos,ypos) that is tangential to the circle.



How to reconstruct the correct seed phi

Vector from center of circle to point 
closest to origin:

< 𝑥𝑝𝑜𝑠 − 𝑋0 , (𝑦𝑝𝑜𝑠 − 𝑌𝑂 >

Vector tangential to circle at point 
closest to origin:

±< 𝑦𝑝𝑜𝑠 − 𝑌0 ,−(𝑥𝑝𝑜𝑠 − 𝑋0) >
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Seed phi reconstruction after fix
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Seed charge reconstruction
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How the seed charge is reconstructed
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determineCharge compares the first 
2 seed hits and considers which way 
they ‘fall off’ a line.



Seed position reconstruction
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Top plot: Seed ACTS loc.a – 𝒈𝒆𝒏. 𝒗𝒆𝒓𝒕. 𝒙𝟐 + 𝒈𝒆𝒏. 𝒗𝒆𝒓𝒕. 𝒚𝟐

Bottom plot: Seed ACTS loc.b – gen.vert.z



Seed position reconstruction
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Top plot: Seed ACTS loc.a – 𝒈𝒆𝒏. 𝒗𝒆𝒓𝒕. 𝒙𝟐 + 𝒈𝒆𝒏. 𝒗𝒆𝒓𝒕. 𝒚𝟐

Bottom plot: Seed ACTS loc.b – gen.vert.z



Seed position reconstruction
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Top plot: Seed ACTS loc.a – 𝒈𝒆𝒏. 𝒗𝒆𝒓𝒕. 𝒙𝟐 + 𝒈𝒆𝒏. 𝒗𝒆𝒓𝒕. 𝒚𝟐

Bottom plot: Seed ACTS loc.b – gen.vert.z



How are the seed positions calculated
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Seed distance of closest approach 
in global coordinates. 



How are the seed positions calculated
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Conversion to ACTS local 
coordinates (perigee surface).

Not sure we need this line, since 
it is overwritten. Or we can keep 

that line and delete the rest.



How are the seed positions calculated
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How are the seed positions calculated
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This is wrong in principle, since 
it allows ‘mixed’ x and y values 
(e.g. minx and miny2 could be 

chosen). However, it seems okay 
in practice.



How are the seed positions calculated
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Maybe a simpler approach:

Use the geometry ‘fun fact’ that the line from the origin to 
(xpos,ypos) also passes through the center of the circle. Then 
we can easily calculate (xpos,ypos) by constructing the 
vector to (X0,Y0).

If X0**2 + Y0**2 > R**2:
D = sqrt(X0**2 + Y0**2 ) – R
U = ( X0 , Y0) / sqrt(X0**2 + Y0**2) 
(xpos,ypos) = D*U

If X0**2 + Y0**2 < R**2:
D = R - sqrt(X0**2 + Y0**2 )
U = -1.* ( X0 , Y0) / sqrt(X0**2 + Y0**2) 
(xpos,ypos) = D*U



Next steps

➢This study was done with the default set of seed parameters. Emma 
is working on a similar study using the updated seed finder 
parameters.
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