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Generated Events

• 10,000 single e- events


• 1 < p < 10 GeV


• -4 < η < 4


• Detector geometry: Bryce canyon


• Reconstruction is currently using truth seeding

2

0 2 4 6 8 10
Momentum [GeV]

0

50

100

150

200

250

300

C
ou

nt
s



1000− 800− 600− 400− 200− 0 200 400 600 800 1000
r [mm]

0

200

400

600

800

1000

1200

1400

1600

C
ou

nt
s

backward

1000− 800− 600− 400− 200− 0 200 400 600 800 1000
r [mm]

0

500

1000

1500

2000

2500

C
ou

nt
s

barrel

1000− 800− 600− 400− 200− 0 200 400 600 800 1000
r [mm]

0

200

400

600

800

1000

1200

1400

1600

C
ou

nt
s

forward

2000− 1500− 1000− 500− 0 500 1000 1500 2000
z [mm]

0

500

1000

1500

2000

2500

3000

C
ou

nt
s

backward

2000− 1500− 1000− 500− 0 500 1000 1500 2000
z [mm]

0

100

200

300

400

500

C
ou

nt
s

barrel

2000− 1500− 1000− 500− 0 500 1000 1500 2000
z [mm]

0

500

1000

1500

2000

2500

3000

C
ou

nt
s

forward

Hit Distributions 
in r and z

https://wiki.bnl.gov/EPIC/index.php?title=Tracking

• Backward = η < -0.88137

• Barrel = -0.88137 < η < 

0.88137

• Forward = η > 0.88137

• Barrel r positions: 36, 48, 

120, 270, 420 mm

• Forward disk z positions: 

250, 450, 700, 1000, 
1350 mm


• Backward disk z 
positions: -250, -450, 
-650, -900, -1150 mm
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Hits

Track states
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• Backward = η < -0.88137


• Barrel = -0.88137 < η < 
0.88137


• Forward = η > 0.88137


• Barrel r positions: 36, 48, 
120, 270, 420 mm


• Forward disk z positions: 
250, 450, 700, 1000, 
1350 mm


• Backward disk z 
positions: -250, -450, 
-650, -900, -1150 mm

https://wiki.bnl.gov/EPIC/index.php?title=Tracking
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Digitized Hits

Track State Measurements
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• barrel: constant r, find difference in z


• forward/backward: constant z, find difference in r
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Residuals with Fits

• Double gaussian fits
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f disk 4

Residuals

 / ndf 2
χ  34.61 / 34
Prob   0.4386
Constant 1  13.51± 25.89 
Mean 1    0.008666±0.008642 − 
Sigma 1   0.02223± 0.07059 
Constant 2  13.06± 63.55 
Mean 2    0.001761± 0.001441 
Sigma 2   0.00362± 0.02813 
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 [mm](track meas - hit) r∆
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Residuals

 / ndf 2
χ  34.61 / 34
Prob   0.4386
Constant 1  13.51± 25.89 
Mean 1    0.008666±0.008642 − 
Sigma 1   0.02223± 0.07059 
Constant 2  13.06± 63.55 
Mean 2    0.001761± 0.001441 
Sigma 2   0.00362± 0.02813 

f disk 5

Residuals

 / ndf 2
χ  32.77 / 34
Prob   0.5278
Constant 1  0.84± 26.82 
Mean 1    0.01960±0.01423 − 
Sigma 1   0.1434± 0.1909 
Constant 2  1.414e+00±1.122e+05 − 
Mean 2    1.000±9.219 − 
Sigma 2  02− 4.60e±05 − 1.28e
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 [mm](track meas - hit) z∆

0
5

10
15
20
25
30
35

C
ou

nt
s

Residuals

 / ndf 2
χ  32.77 / 34
Prob   0.5278
Constant 1  0.84± 26.82 
Mean 1    0.01960±0.01423 − 
Sigma 1   0.1434± 0.1909 
Constant 2  1.414e+00±1.122e+05 − 
Mean 2    1.000±9.219 − 
Sigma 2  02− 4.60e±05 − 1.28e

MPGD barrel

Residuals

 / ndf 2
χ  42.51 / 34
Prob   0.1502
Constant 1  0.205± 1.616 
Mean 1    0.088907± 0.006983 
Sigma 1   0.2±   0.2 
Constant 2  27863130.00± 99.58 
Mean 2    0.0±1.545e+05 − 
Sigma 2  01− 1.003e±06 − 4.297e
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 [mm](track meas - hit) z∆
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Residuals

 / ndf 2
χ  42.51 / 34
Prob   0.1502
Constant 1  0.205± 1.616 
Mean 1    0.088907± 0.006983 
Sigma 1   0.2±   0.2 
Constant 2  27863130.00± 99.58 
Mean 2    0.0±1.545e+05 − 
Sigma 2  01− 1.003e±06 − 4.297e

TOF barrel

Residuals

 / ndf 2
χ 12 / 34− 1.785e
Prob       1
Constant 1  1.200e+01±2.001e+04 − 
Mean 1    1.000e+00± 7.449e+04 
Sigma 1   0.0458391± 0.0003343 
Constant 2  55.98± 55.98 
Mean 2    75.8093± 0.0295 
Sigma 2  05− 3.563e±05 − 3.563e

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [mm](track meas - hit) r∆
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Residuals

 / ndf 2
χ 12 / 34− 1.785e
Prob       1
Constant 1  1.200e+01±2.001e+04 − 
Mean 1    1.000e+00± 7.449e+04 
Sigma 1   0.0458391± 0.0003343 
Constant 2  55.98± 55.98 
Mean 2    75.8093± 0.0295 
Sigma 2  05− 3.563e±05 − 3.563e

TOF endcap

Residuals

Residuals 
in every 

layer
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 / ndf 2χ  37.99 / 34
Prob   0.2924
Constant 1  761.40± 31.37 
Mean 1    1.9835±0.3299 − 
Sigma 1   0.1423± 0.1024 
Constant 2  1.34± 10.15 
Mean 2    0.006906± 0.004912 
Sigma 2   0.00483± 0.03941 
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 [mm](track meas - hit) z∆
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 / ndf 2χ  37.99 / 34
Prob   0.2924
Constant 1  761.40± 31.37 
Mean 1    1.9835±0.3299 − 
Sigma 1   0.1423± 0.1024 
Constant 2  1.34± 10.15 
Mean 2    0.006906± 0.004912 
Sigma 2   0.00483± 0.03941 

barrel sagitta 1, 1-2 GeV

Residuals

FWHM = 0.1860

 / ndf 2χ  56.63 / 34
Prob   0.008757
Constant 1  6.5±  10.1 

Mean 1    0.003695± 0.001031 
Sigma 1   0.00770± 0.04048 
Constant 2  5.94± 53.72 
Mean 2    0.0012200±0.0003669 − 
Sigma 2   0.00215± 0.01785 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [mm](track meas - hit) z∆
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 / ndf 2χ  56.63 / 34
Prob   0.008757
Constant 1  6.5±  10.1 

Mean 1    0.003695± 0.001031 
Sigma 1   0.00770± 0.04048 
Constant 2  5.94± 53.72 
Mean 2    0.0012200±0.0003669 − 
Sigma 2   0.00215± 0.01785 

barrel sagitta 1, 2-5 GeV

Residuals

FWHM = 0.0461

 / ndf 2χ  22.06 / 34
Prob   0.943
Constant 1  3.620± 5.574 
Mean 1    0.004717± 0.005177 
Sigma 1   0.00460± 0.02879 
Constant 2  4.71± 54.52 
Mean 2   04− 9.031e±05 − 9.171e
Sigma 2   0.00106± 0.01363 
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 [mm](track meas - hit) z∆
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 / ndf 2χ  22.06 / 34
Prob   0.943
Constant 1  3.620± 5.574 
Mean 1    0.004717± 0.005177 
Sigma 1   0.00460± 0.02879 
Constant 2  4.71± 54.52 
Mean 2   04− 9.031e±05 − 9.171e
Sigma 2   0.00106± 0.01363 

barrel sagitta 1, 5-7 GeV

Residuals

FWHM = 0.0337

 / ndf 2χ  21.87 / 34
Prob   0.9464
Constant 1  1.928± 3.316 

Mean 1    0.00559± 0.00155 
Sigma 1   0.00699± 0.03634 
Constant 2  5.2± 101.7 
Mean 2    0.0005656±0.0005746 − 
Sigma 2   0.001± 0.013 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [mm](track meas - hit) z∆
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 / ndf 2χ  21.87 / 34
Prob   0.9464
Constant 1  1.928± 3.316 

Mean 1    0.00559± 0.00155 
Sigma 1   0.00699± 0.03634 
Constant 2  5.2± 101.7 
Mean 2    0.0005656±0.0005746 − 
Sigma 2   0.001± 0.013 

barrel sagitta 1, 7-10 GeV

Residuals

FWHM = 0.0312

Residuals in 
1st barrel 

sagitta layer, 

binned by 

momentum
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Widths from Double Gaussian Fits
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Summary and Next Steps
• We have preliminary plots of the residuals, with fits


Current work:


• Recalculate residuals by re-running ACTS with the hits from one layer 
missing, and seeing how close the track is.
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https://github.com/eic/EICrecon/blob/main/src/global/tracking/TrackerHitCollector_factory.cc

https://github.com/eic/EICrecon/blob/main/src/global/tracking/TrackerHitCollector_factory.cc


Backup
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 / ndf 2
χ  71.97 / 34
Prob   0.0001551
Constant 1  10.91± 34.03 
Mean 1    0.0031633±0.0008339 − 
Sigma 1   0.01113± 0.06222 
Constant 2  10.0± 113.6 
Mean 2    0.000995±0.001937 − 
Sigma 2   0.00199± 0.02231 
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 [mm](track meas - hit) r∆
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 / ndf 2
χ  71.97 / 34
Prob   0.0001551
Constant 1  10.91± 34.03 
Mean 1    0.0031633±0.0008339 − 
Sigma 1   0.01113± 0.06222 
Constant 2  10.0± 113.6 
Mean 2    0.000995±0.001937 − 
Sigma 2   0.00199± 0.02231 

Residuals

b disk 5
 / ndf 2

χ  35.19 / 34
Prob   0.4115
Constant 1  10.18± 43.19 
Mean 1    0.002767±0.000769 − 
Sigma 1   0.0084± 0.0622 
Constant 2  10.18± 98.92 
Mean 2    0.001186±0.000878 − 
Sigma 2   0.002± 0.023 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [mm](track meas - hit) r∆
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 / ndf 2
χ  35.19 / 34
Prob   0.4115
Constant 1  10.18± 43.19 
Mean 1    0.002767±0.000769 − 
Sigma 1   0.0084± 0.0622 
Constant 2  10.18± 98.92 
Mean 2    0.001186±0.000878 − 
Sigma 2   0.002± 0.023 

Residuals

b disk 4
 / ndf 2

χ  40.58 / 34
Prob   0.203
Constant 1  10.89± 67.39 
Mean 1    0.0016717±0.0007969 − 
Sigma 1   0.00377± 0.05152 
Constant 2  10.59± 84.36 
Mean 2    0.0013728± 0.0007262 
Sigma 2   0.00235± 0.01945 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [mm](track meas - hit) r∆
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 / ndf 2
χ  40.58 / 34
Prob   0.203
Constant 1  10.89± 67.39 
Mean 1    0.0016717±0.0007969 − 
Sigma 1   0.00377± 0.05152 
Constant 2  10.59± 84.36 
Mean 2    0.0013728± 0.0007262 
Sigma 2   0.00235± 0.01945 

Residuals

b disk 3
 / ndf 2

χ  26.85 / 34
Prob   0.8033
Constant 1  14.79± 32.74 
Mean 1    0.004972±0.001328 − 
Sigma 1   0.02623± 0.07806 
Constant 2  13.96± 96.25 
Mean 2    0.0013047±0.0005003 − 
Sigma 2   0.00288± 0.02747 
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 [mm](track meas - hit) r∆
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 / ndf 2
χ  26.85 / 34
Prob   0.8033
Constant 1  14.79± 32.74 
Mean 1    0.004972±0.001328 − 
Sigma 1   0.02623± 0.07806 
Constant 2  13.96± 96.25 
Mean 2    0.0013047±0.0005003 − 
Sigma 2   0.00288± 0.02747 

Residuals

b disk 2

 / ndf 2
χ  44.44 / 34
Prob   0.1084
Constant 1  7.69± 40.47 
Mean 1    0.002884± 0.005954 
Sigma 1   0.00687± 0.06041 
Constant 2  7.59± 70.89 
Mean 2    0.0013540± 0.0004903 
Sigma 2   0.00232± 0.01965 
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 [mm](track meas - hit) r∆
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 / ndf 2
χ  44.44 / 34
Prob   0.1084
Constant 1  7.69± 40.47 
Mean 1    0.002884± 0.005954 
Sigma 1   0.00687± 0.06041 
Constant 2  7.59± 70.89 
Mean 2    0.0013540± 0.0004903 
Sigma 2   0.00232± 0.01965 

Residuals

b disk 1
 / ndf 2

χ  144.9 / 34
Prob  15− 1.211e
Constant 1  4.63± 61.94 
Mean 1    0.0009102±0.0007082 − 
Sigma 1   0.00078± 0.02464 
Constant 2  47.1±  2123 
Mean 2   05− 7.243e±05 − 6.985e
Sigma 2   0.000078± 0.003948 
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 [mm](track meas - hit) z∆

1

10

210

3
10

C
ou

nt
s

 / ndf 2
χ  144.9 / 34
Prob  15− 1.211e
Constant 1  4.63± 61.94 
Mean 1    0.0009102±0.0007082 − 
Sigma 1   0.00078± 0.02464 
Constant 2  47.1±  2123 
Mean 2   05− 7.243e±05 − 6.985e
Sigma 2   0.000078± 0.003948 

Residuals

vertex 1
 / ndf 2

χ  82.65 / 34
Prob  06− 6.241e
Constant 1  4.25± 49.15 
Mean 1    0.0011539± 0.0006047 
Sigma 1   0.00107± 0.03024 
Constant 2  24.6±  1079 
Mean 2   04− 1.283e±05 −1.265e− 
Sigma 2   0.000129± 0.006536 
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 [mm](track meas - hit) z∆
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 / ndf 2
χ  82.65 / 34
Prob  06− 6.241e
Constant 1  4.25± 49.15 
Mean 1    0.0011539± 0.0006047 
Sigma 1   0.00107± 0.03024 
Constant 2  24.6±  1079 
Mean 2   04− 1.283e±05 −1.265e− 
Sigma 2   0.000129± 0.006536 

Residuals

vertex 2
 / ndf 2

χ  69.16 / 34
Prob   0.0003432
Constant 1  8.73± 29.16 
Mean 1    0.00428±0.04054 − 
Sigma 1   0.00353± 0.01249 
Constant 2  5.2± 157.4 
Mean 2    0.001726± 0.003262 
Sigma 2   0.00088± 0.02708 
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 [mm](track meas - hit) z∆
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 / ndf 2
χ  69.16 / 34
Prob   0.0003432
Constant 1  8.73± 29.16 
Mean 1    0.00428±0.04054 − 
Sigma 1   0.00353± 0.01249 
Constant 2  5.2± 157.4 
Mean 2    0.001726± 0.003262 
Sigma 2   0.00088± 0.02708 

Residuals

vertex 3

 / ndf 2
χ  38.09 / 34
Prob   0.2884
Constant 1  7.66± 47.35 
Mean 1    0.002458± 0.004389 
Sigma 1   0.00603± 0.06038 
Constant 2  7.29± 50.15 
Mean 2    0.001883±0.001114 − 
Sigma 2   0.00338± 0.01845 
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 [mm](track meas - hit) r∆
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 / ndf 2
χ  38.09 / 34
Prob   0.2884
Constant 1  7.66± 47.35 
Mean 1    0.002458± 0.004389 
Sigma 1   0.00603± 0.06038 
Constant 2  7.29± 50.15 
Mean 2    0.001883±0.001114 − 
Sigma 2   0.00338± 0.01845 

Residuals

f disk 1
 / ndf 2

χ  43.32 / 34
Prob   0.1312
Constant 1  5.73± 32.32 
Mean 1   03− 1.815e±05 − 7.591e
Sigma 1   0.00249± 0.03915 
Constant 2  8.5± 207.3 
Mean 2    0.0004874±0.0001872 − 
Sigma 2   0.00063± 0.01394 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [mm](track meas - hit) z∆
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 / ndf 2
χ  43.32 / 34
Prob   0.1312
Constant 1  5.73± 32.32 
Mean 1   03− 1.815e±05 − 7.591e
Sigma 1   0.00249± 0.03915 
Constant 2  8.5± 207.3 
Mean 2    0.0004874±0.0001872 − 
Sigma 2   0.00063± 0.01394 

Residuals

barrel sagitta 1
 / ndf 2

χ  28.62 / 34
Prob   0.7287
Constant 1  13.91± 20.77 
Mean 1    0.08855±0.02759 − 
Sigma 1   0.1662± 0.1352 
Constant 2  13.99± 97.73 
Mean 2    0.0013321± 0.0005628 
Sigma 2   0.00337± 0.03096 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [mm](track meas - hit) r∆
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 / ndf 2
χ  28.62 / 34
Prob   0.7287
Constant 1  13.91± 20.77 
Mean 1    0.08855±0.02759 − 
Sigma 1   0.1662± 0.1352 
Constant 2  13.99± 97.73 
Mean 2    0.0013321± 0.0005628 
Sigma 2   0.00337± 0.03096 

Residuals

f disk 2
 / ndf 2

χ   43.8 / 34
Prob   0.1212
Constant 1  4.90± 30.18 
Mean 1    0.002631± 0.003275 
Sigma 1   0.00498± 0.05468 
Constant 2  7.0± 150.7 
Mean 2    0.0006377±0.0005308 − 
Sigma 2   0.00088± 0.01582 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [mm](track meas - hit) z∆
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 / ndf 2
χ   43.8 / 34
Prob   0.1212
Constant 1  4.90± 30.18 
Mean 1    0.002631± 0.003275 
Sigma 1   0.00498± 0.05468 
Constant 2  7.0± 150.7 
Mean 2    0.0006377±0.0005308 − 
Sigma 2   0.00088± 0.01582 

Residuals

barrel sagitta 2

 / ndf 2
χ  30.42 / 34
Prob   0.6438
Constant 1  17.6±  33.9 
Mean 1    0.0053438±0.0001792 − 
Sigma 1   0.03551± 0.08362 
Constant 2  16.54± 78.44 
Mean 2    0.001589±0.001267 − 
Sigma 2   0.00414± 0.02852 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [mm](track meas - hit) r∆
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 / ndf 2
χ  30.42 / 34
Prob   0.6438
Constant 1  17.6±  33.9 
Mean 1    0.0053438±0.0001792 − 
Sigma 1   0.03551± 0.08362 
Constant 2  16.54± 78.44 
Mean 2    0.001589±0.001267 − 
Sigma 2   0.00414± 0.02852 

Residuals

f disk 3
 / ndf 2

χ  34.73 / 34
Prob   0.4329
Constant 1  11.08± 34.38 
Mean 1    0.004530± 0.004515 
Sigma 1   0.01876± 0.07589 
Constant 2  10.62± 70.82 
Mean 2    0.0016246± 0.0001592 
Sigma 2   0.00301± 0.02556 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [mm](track meas - hit) r∆
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 / ndf 2
χ  34.73 / 34
Prob   0.4329
Constant 1  11.08± 34.38 
Mean 1    0.004530± 0.004515 
Sigma 1   0.01876± 0.07589 
Constant 2  10.62± 70.82 
Mean 2    0.0016246± 0.0001592 
Sigma 2   0.00301± 0.02556 

Residuals

f disk 4
 / ndf 2

χ  34.61 / 34
Prob   0.4386
Constant 1  13.51± 25.89 
Mean 1    0.008666±0.008642 − 
Sigma 1   0.02223± 0.07059 
Constant 2  13.06± 63.55 
Mean 2    0.001761± 0.001441 
Sigma 2   0.00362± 0.02813 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [mm](track meas - hit) r∆
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 / ndf 2
χ  34.61 / 34
Prob   0.4386
Constant 1  13.51± 25.89 
Mean 1    0.008666±0.008642 − 
Sigma 1   0.02223± 0.07059 
Constant 2  13.06± 63.55 
Mean 2    0.001761± 0.001441 
Sigma 2   0.00362± 0.02813 

Residuals

f disk 5
 / ndf 2

χ  32.77 / 34
Prob   0.5278
Constant 1  0.84± 26.82 
Mean 1    0.01960±0.01423 − 
Sigma 1   0.1434± 0.1909 
Constant 2  1.414e+00±1.122e+05 − 
Mean 2    1.000±9.219 − 
Sigma 2  02− 4.60e±05 − 1.28e

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [mm](track meas - hit) z∆
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 / ndf 2
χ  32.77 / 34
Prob   0.5278
Constant 1  0.84± 26.82 
Mean 1    0.01960±0.01423 − 
Sigma 1   0.1434± 0.1909 
Constant 2  1.414e+00±1.122e+05 − 
Mean 2    1.000±9.219 − 
Sigma 2  02− 4.60e±05 − 1.28e

Residuals

MPGD barrel

 / ndf 2
χ  42.51 / 34
Prob   0.1502
Constant 1  0.205± 1.616 
Mean 1    0.088907± 0.006983 
Sigma 1   0.2±   0.2 
Constant 2  27863130.00± 99.58 
Mean 2    0.0±1.545e+05 − 
Sigma 2  01− 1.003e±06 − 4.297e

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [mm](track meas - hit) z∆
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 / ndf 2
χ  42.51 / 34
Prob   0.1502
Constant 1  0.205± 1.616 
Mean 1    0.088907± 0.006983 
Sigma 1   0.2±   0.2 
Constant 2  27863130.00± 99.58 
Mean 2    0.0±1.545e+05 − 
Sigma 2  01− 1.003e±06 − 4.297e

Residuals

TOF barrel
 / ndf 2

χ 12 / 34− 1.785e
Prob       1
Constant 1  1.200e+01±2.001e+04 − 
Mean 1    1.000e+00± 7.449e+04 
Sigma 1   0.0458391± 0.0003343 
Constant 2  55.98± 55.98 
Mean 2    75.8093± 0.0295 
Sigma 2  05− 3.563e±05 − 3.563e

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [mm](track meas - hit) r∆
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 / ndf 2
χ 12 / 34− 1.785e
Prob       1
Constant 1  1.200e+01±2.001e+04 − 
Mean 1    1.000e+00± 7.449e+04 
Sigma 1   0.0458391± 0.0003343 
Constant 2  55.98± 55.98 
Mean 2    75.8093± 0.0295 
Sigma 2  05− 3.563e±05 − 3.563e

Residuals

TOF endcap

Residuals 
in every 

layer

(log scale)
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