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Intro

| was asked to implement a track-cluster matching factory into EICRecon
« Used as input to electron identification, particle flow algorithms
« We need to move away from using truth information in these algorithms
* Based on stand-alone implementation from Derek Anderson
* MatchProjectionsAndClusters.cxx - github.com
« This is afirst pass to enable us to start developing algorithms without truth data, I'm
sure there’s plenty to improve

e Related issue: EICRecon Issue #1648
 Related PR: EICRecon PR #1768

« Definition: AR = \/A¢(track, cluster) + An(track, cluster)



https://github.com/eic/snippets/blob/main/Calorimetery/MatchClustersToTrackProjections/MatchProjectionsAndClusters.cxx
https://github.com/eic/EICrecon/issues/1648
https://github.com/eic/EICrecon/pull/1768

Algorithm

* Inputs: Track Segment Collection, Cluster Collection

» Qutput: TrackClusterMatchCollection

e Association between edmd4eic::Track and
edmdeic::Cluster

» For each cluster, loop over all track segments

« Check if each point in the segment is at the surface
of either the EMCal or HCal

* Find the closest pointinn — ¢ space to the cluster

» Create an association

Pseudocode of TrackClusterMatch.cxx

for cluster in clusters:
best match = none
for track in tracks:
if track is used:
continue
for point in track:
if point is not at calo surface:
continue:
if AR(track, cluster) < best_match:
best match = track


https://github.com/eic/EICrecon/blob/main/src/algorithms/reco/TrackClusterMatch.cc

Performance studies - input

» Using single particle simulations
* 0.1to 10 GeV/c momentum
« 2to 178 degrees theta, flatin eta
» Electrons, muons, pions, kaons, protons, and their antiparticle

Generated electron sample (other species here)
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https://github.com/tlprotzman/track_cluster_matching_test/blob/main/draw_plots.ipynb

Performance studies - matching

e- AR(track, cluster) e- An(track, cluster) e- Ag(track, cluster)
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https://github.com/tlprotzman/track_cluster_matching_test/blob/main/draw_plots.ipynb

Performance studies - uniformity

« Looking at AR as a function of n and ¢ shows
discontinuities at what (I think) are detector boundaries
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Performance studies - hadrons
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Summary
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What would be helpful from the tracking side?
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