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Data flow and output
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Truth-seeded track seed parameters

Real-seeded track seed parameters

EICRecon tracking.cc file edm4eic.yaml file

In EICRecon, each seed will produce a single trajectory and a 
single set of track parameters. This is because we only save 
trackTips.front() right now.



Data flow and output
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Truth-seeded tracking output

Real-seeded tracking output

EICRecon tracking.cc file edm4eic.yaml file



Data flow and output
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Truth-seeded tracking output

Real-seeded tracking output

EICRecon pid.cc file edm4eic.yaml file



Data flow and output
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Currently, uses truth-seeded tracking output only

EICRecon tracking.cc file

Track parameters at various 
tracking layers

Reconstructed primary vertex

Track projections to calorimeters



Looking at the results with single muons
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Looking at (real-seeded) results with single muons
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Looking at (real-seeded) results with single muons
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Looking at the 1st event, we see 3 seeds.  
Each seed produces a single trajectory and a 
single set of track parameters. This is 
because we only save trackTips.front() right 
now.

The ReconstructedChargedParticles copies 
the information from the track parameters.



Looking at (real-seeded) results with single muons
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The 3 seeds/tracks look like duplicates. The 
reconstructed theta angle for the tracks is 
close to the generated muon theta angle of 
0.1950 Radians.



Association between trajectories and track parameters
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If in the future we allow the 
(Multi)Trajectory to have multiple sets 
of track parameters, we can use this 
association to link the data types.



A couple issues with trajectory information
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We have a list of indices for the individual 
hit chi-squares, but we can’t find the 
actual values in the file.



A couple issues with trajectory information
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The nSharedHits for all the trajectories 
seems to always be zero, even when we 
have the duplicated tracks.



A couple issues with trajectory information
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The associations to the digitized hits are missing. This is expected 
right now, since we are not extracting the used hits after the CKF 
fit.

We may need to add an index to the source linker to keep track of 
the hits as we convert back and forth from edm4eic to ACTS 
format. This will require some coordination with the software 
group.



Resolution comparison at seed and track parameter level
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Seed level
Track parameter level



One recent update to truth seeding that should be checked
(prior code)

➢ACTS requires us to pass the seed local coordinates and the reference 
point (perigee surface). Previously for the truth seeding, we defined 
the reference point to be the particle’s generation vertex and set the 
local coordinates to zero. 
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All this is done in the track seeding 
code. Without smearing, this should 
give the ideal track seed for a given 
particle.
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One recent update to truth seeding that should be checked
(current code)

➢Now, we set the reference point to (0,0,0) and use the particle’s 
generation vertex as the local coordinates.
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In track seeding code. The Perigee surface cannot 
be saved into the edm4eic::TrackParameters data 
container.

In CKF factory which is used for both truth and real seeded tracking. The reference point is set to 
the origin. Note that for the real seeds, we fit 3 points and find the point of closest approach in 
the (x,y) plane, and extract the z value when r=0 from a linear fit. So, using the origin as the 
reference point makes sense.9/13/2023



One recent update to truth seeding that should be checked

➢For particles with a generation vertex on the z-axis, the 
results should be equivalent for the prior and current 
versions.

➢However, for non-zero (x,y) generated vertex coordinates, 
note that the old version gives a specific point in space, while 
the new version gives a specific z-value but only specifics a 
circle in the (x,y) plane.

➢So, for secondary particles where the particle’s generation 
vertex is far from the z-axis, there may be differences 
between the old and new versions based on how the CKF 
treats the input.

17

Generated 
particle

(X0,Y0)

R

x

y

Reference 
point

9/13/2023 17



Summary

➢We have discussed the current tracking-related output that is saved 
to the standard EICRecon output ROOT file.

➢We are currently trying to understand a few issues with the track QA 
information, as well as add some additional associations to the hit 
containers.

➢For the truth-seeding, we should check if our current implementation 
works well for particles generated away from the beamline.
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Backup



Seed multiplicity – why do we see many events with 3 
seeds?
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ACTS seed finder and filter parameters

If we have a particle at mid-rapidity which hits 
layers L0, L1, L2, L3, and L4, then we can make 
the following combinations:

1. L0,L1,L2
2. L0,L2,L3
3. L0,L3,L4
4. L0,L1,L3
5. L0,L1,L4
6. L0,L2,L4
7. L1,L2,L3
8. L1,L2,L4
9. L1,L3,L4
10. L2,L3,L4



Issue with total chi-square
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Total chi-square

One strange thing is that even though the tracks all have 
the about same parameters as the generated particles and 
the same number of measurement, there chi-suare can 
differ substantially.



Issue with total chi-square

➢A guess for why we may see this 
chi-square difference is that our 
initial covariance matrix has too 
small uncertainties.

➢We can adjust this and check 
the effect.
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TrackSeeding.cc file
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