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Impact of cut on number of measurements used for track fitting

oWhen beam-induced backgrounds are present, multiple simulation studies 
have shown that good tracking and vertexing performance requires that we 
have a minimum of four good measurements (i.e., fit points) for a 
reconstructed track. See here, here, here, here, here, and here for details.

o In addition, the Combinatorial Kalman Filter (CKF) that we use for 
simultaneous track finding and fitting is not really designed to work with only 
three measurements.

oBecause of this, as well as due to some additional studies from the PWGs, 
we decided to implement the requirement that 𝑛𝑚𝑒𝑎𝑠. ≥ 4 directly inside the 
CKF in EICRecon: https://github.com/eic/EICrecon/pull/2590.
o The upshot of this change is that all saved tracks (and therefore everything written into 

the ReconstructedChargedParticles collection) will now have 𝑛𝑚𝑒𝑎𝑠. ≥ 4 starting in the 
April campaign.

o This directly removes most fake tracks associated with background hits. These fake 
tracks are also no longer used as input in downstream EICRecon algorithms such as the 
primary vertexing and the jet reconstruction.

4/14/2026 2

https://indico.bnl.gov/event/29753/
https://indico.bnl.gov/event/31444/contributions/119667/attachments/68039/116945/tracking_020526.pdf
https://indico.bnl.gov/event/31837/contributions/120636/attachments/68511/117696/Jet%20Studies%20with%20Machine%20Background-3.pdf
https://indico.bnl.gov/event/31909/
https://indico.bnl.gov/event/32213/contributions/122188/attachments/69035/118517/SVT_rate_10um.pdf
https://indico.bnl.gov/event/32213/contributions/122224/attachments/69051/118507/ePIC_Tracking_ShyamKumar_26Mar2026.pdf
https://github.com/eic/EICrecon/pull/2590


Overview of tracking performance
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All backgrounds included. 
Highest background rates 

at 10 GeV



Overview of tracking performance
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All backgrounds included. 
Highest background rates 

at 10 GeV

Further improvement 
expected with updates to 

seed finder. See here.

Further improvement 
expected with cuts on 

fast-timing layers.

https://github.com/acts-project/acts/issues/5286


Overview of tracking performance: 4 vs. 5 measurements
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4 hits → 5 hits cut: lower efficiency, higher purity



How to apply more stringent track cuts in analysis

oIf using the ReconstructedChargedParticles collection, for every 
event, this array is currently synced with the arrays in the various 
track collections. So, array element [0] in one collection 
corresponds to array element [0] in the other collection, etc...
oSee here and here for an example.

oFor the ReconstructedParticles collection (which also includes 
neutrals), it is probably best practice to use the PODIO classes to 
get the associated track for a given ReconstructedParticle.
oSee here for an example.

4/14/2026 6

https://github.com/denerslemos/CHJetTrees/blob/main/src/JetTreeReader.h#L83-L93
https://github.com/denerslemos/CHJetTrees/blob/main/src/JetTrees.C#L159
https://github.com/Meatbally2/eicDIS/blob/11214a6a9dc720c777a41d163841e9128488ddf2/ElectronID/ElectronID.cc#L160-L180
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