
41𝞆2 cut in track finding

▸ Multi-peak structure related to # of hits used in track finding/fitting
𝞆2 of the hits at the outer barrel layers can be fairly big (if requiring 𝞆2<25, 
some tracks will contain < 5 hits for track finding/fitting)

Examples from 2 selected events (0-1: vertex layers , 3-4:  middle layers, 
6-7: outer layers)

These two hits won’t 
be used with 𝞆2 < 25

This one hit won’t 
be used with 𝞆2 < 25



p [GeV/c]
4.8 4.9 5 5.1 5.2

C
ou

nt
s

0

50

100
any hits (994)
1-2 hits (9)
2-4 hits (44)
5-6 hits (941)

Single pion events (1e+03), All-Si + GEM

 = 0.0φ = 0.0, ηp = 5.0 GeV, 
 < 500

hit
2χCKF track finding, 

<p> = 4.999 GeV/c

 = 0.034 GeV/cpσ

/<p> = 0.67%pσ

p [GeV/c]
4.6 4.8 5 5.2 5.4

# 
of

 h
its

0

2

4

6

8

1−10

1

10

Single pion events (1e+03), All-Si + GEM

 = 0.0φ = 0.0, ηp = 5.0 GeV, 
 < 500

hit
2χCKF track finding, 

42p distribution of tracks with different number of hits
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43p = 5 GeV, η = 0
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44p = 2 GeV, η = 0

Small 𝞆2 cut (fit all 
tracks)

Large 𝞆2 cut (fit all 
tracks)

Small 𝞆2 cut (only fit 
tracks with 6 hits)

p resolution not changing significantly
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45Material map update

▸ Why such big 𝞆2 at outer layers?
Related to the material map (material effect not included in KalmanFilter 
model and will lead to a under-estimated covariance matrix)

▸ Need new material map and it’s already updated by Shujie

▸ It would be useful to save track quality related variables for future 
tracking performance studies



46DCA comparison with the updated material map
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▸ Better agreement with the updated material map
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▸ Better agreement with the updated material map
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▸ Better agreement with the updated material map
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49DCA comparison with the updated material map

▸ Better agreement with the updated material map
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50DCA comparison with the updated material map

▸ Better agreement with the updated material map
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51DCA comparison with the updated material map

▸ Small DCAZ at low p with updated material map



p [GeV/c]
0 10 20 30 40 50

m
]

µ [ φr
D

C
A

0

200

400

600

800

Fast sim (3T unform field)
Athena
Fun4All

 = 3.131ηSingle particle events, 

p [GeV/c]
0 10 20 30 40 50

R
at

io

0.5
1

1.5 p [GeV/c]
0 10 20 30 40 50

m
]

µ [ z
D

C
A

0

5000

10000

15000

Fast sim (3T unform field)
Athena
Fun4All

 = 3.131ηSingle particle events, 

p [GeV/c]
0 10 20 30 40 50

R
at

io

0.5
1

1.5

52DCA comparison with the updated material map

▸ Small DCAZ at low p with updated material map


