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Tracking hit classification
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RecHits from all 
tracking detectors Measurement2D hits

Tracker Measurement 
hits

Tracker Outlier 
hits

Hits not used in 
track fit

For a given track fit

If we run a single-charged particle 
simulation, most of the hits in the 
tracking detectors will come from 
the primary particle (a few will 
come from secondary particles 
created in material.)

We can call the hits that come 
directly from the primary particle 
the “associated hits”.



Efficiency of RecHits to Measurement2D conversion
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10k single negative muon events
Eta = [-4,4], Phi = [0,2Pi]

P = 2GeV/c
(vx,vy,vz) = (0,0,0)

Latest software build (i.e. 
nightly build from this week)



Tracking hit classification
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RecHits from all 
tracking detectors Measurement2D hits

Tracker Measurement 
hits

Tracker Outlier 
hits

Hits not used in 
track fit

For a given track fit

If we have a reconstructed track in 
the single-particle simulation, how 
often are the tracker hits 
associated with the primary 
particle placed in each of the three 
buckets below.



Which associated tracker hits are used in the track fit
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10k single negative muon events
Eta = [-4,4], Phi = [0,2Pi]

P = 2GeV/c
(vx,vy,vz) = (0,0,0)

Latest software build (i.e. nightly 
build from this week), following 

modification back to MPGD 
pixel-style digitization.



Which associated tracker hits are used in the track fit
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10k single negative muon events
Eta = [-4,4], Phi = [0,2Pi]

P = 2GeV/c
(vx,vy,vz) = (0,0,0)

Latest software build (i.e. nightly 
build from this week), following 

modification back to MPGD 
pixel-style digitization.



Location of missing hits?
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Location of missing hits?
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Location of missing hits?
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Quick diagnosis: TOF endcap layers
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For y direction: 5.33 𝑚𝑚2 =
8𝑚𝑚 ×8𝑚𝑚

12

For x direction, 0.0833 𝑚𝑚2 =
1𝑚𝑚 ×1𝑚𝑚

12



Quick diagnosis: TOF endcap layers

5/1/2025 11

Spacing of hits in x 
direction looks to be ~8mm



Quick diagnosis: TOF endcap layers
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Spacing of hits in y 
direction looks to be ~1mm



Summary

➢Good barrel MPGD hits that were previously missing from the 
track fits are now present after adjustment of digitization 
algorithm.
➢We still see hits not used in the track fit for the outermost TOF 

endcap layer.
➢We should check if there is an issue in the (x,y) cell sizes.
➢Working to add (some of) these plots as a benchmark.
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