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ACTS (CMS?) Geometry
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• Can we emulate a real experiment?
• Can we run the software of that experiment within ACTS?
• Can we then compare the results?

3.2 Track Reconstruction

Figure 3.5: Channel occupancy for the CMS silicon Tracker in events from randomly selected
non-empty LHC bunch crossings. The average number of pile-up events is nine [81].

Kalman filter in CMS track reconstruction

When multiple measurements are compatible with the propagated state vector, tracking

becomes a combinatorial problem. The CMS tracking strategy is based on the Combina-

torial Kalman filter. The hits which are closest to the prediction in a suitable �2 statistics

are selected for the inclusion in the filter stage. This stage of the track reconstruction

goes under the name track building or pattern recognition.

The KF alternates the use of prediction and filter for each encountered layer. This process

continues until the propagation has reached the outermost layers, or a maximum number

of skipped layers is reached. If no hit is matched on a given layer, the KF prediction

is given the possibility to skip it and propagate to the next-to-next layer to improve

e�ciency.

In order to reduce the initial number of combinations to update and propagate, a track

segment called track seed needs to be computed. The seed provides an initial estimate of

the track parameters to be used as initial state vector by the Kalman filter in the track

building. Track seeding requires at least two hits and a hypothesis of the beam-spot region

or vertex, or three hits. Hits coming from the Pixel Detector are the optimal candidates

for the track seeding step as they provide precise three-dimensional measurements and
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ACTS Simulated Event
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• What type of physics is investigated?
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ACTS Magnetic Field

4

• Magnetic field is approximated locally at each station
• Approximation with 5-th order polynomial
• Magnetic field between stations is calculated using parabola (triplet fit)
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ACTS Kalman Filter Track Fit

5

• Working with material budget (multiple scattering)
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ACTS Reconstructed Event (Triplets)
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• Currently at the level of triplet search
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Summary

7

• Progress in understanding the detector geometry and simulation procedures.
• Adaptation of the magnetic field approximation algorithms has been completed.
• Kalman filter is in the stage of debugging of multiple scattering.
• Track search works up to the stage of triplets creation and links between them.
• The generalized model creates many uncertainties, in particular the lack of ability to compare with 

working algorithms.

3.2 Track Reconstruction

Figure 3.5: Channel occupancy for the CMS silicon Tracker in events from randomly selected
non-empty LHC bunch crossings. The average number of pile-up events is nine [81].

Kalman filter in CMS track reconstruction

When multiple measurements are compatible with the propagated state vector, tracking

becomes a combinatorial problem. The CMS tracking strategy is based on the Combina-

torial Kalman filter. The hits which are closest to the prediction in a suitable �2 statistics

are selected for the inclusion in the filter stage. This stage of the track reconstruction

goes under the name track building or pattern recognition.

The KF alternates the use of prediction and filter for each encountered layer. This process

continues until the propagation has reached the outermost layers, or a maximum number

of skipped layers is reached. If no hit is matched on a given layer, the KF prediction

is given the possibility to skip it and propagate to the next-to-next layer to improve

e�ciency.

In order to reduce the initial number of combinations to update and propagate, a track

segment called track seed needs to be computed. The seed provides an initial estimate of

the track parameters to be used as initial state vector by the Kalman filter in the track

building. Track seeding requires at least two hits and a hypothesis of the beam-spot region

or vertex, or three hits. Hits coming from the Pixel Detector are the optimal candidates

for the track seeding step as they provide precise three-dimensional measurements and
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