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Recap from single pion 
simulations

3− 2− 1− 0 1 2 3
η

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Ef
fic

ie
nc

y

Efficiency vs Momentum for 0.5 GeV

Chi2 < 1000

Chi2 < 50

Chi2 < 15

Efficiency vs Momentum for 0.5 GeV

3− 2− 1− 0 1 2 3
η

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Ef
fic

ie
nc

y

Efficiency vs Momentum for 1.0 GeV

Chi2 < 1000

Chi2 < 50

Chi2 < 15

Efficiency vs Momentum for 1.0 GeV

3− 2− 1− 0 1 2 3
η

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Ef
fic

ie
nc

y

Efficiency vs Momentum for 10.0 GeV

Chi2 < 1000

Chi2 < 50

Chi2 < 15

Efficiency vs Momentum for 10.0 GeV

Nhits > 3 Nhits > 3 Nhits > 3

In terms of track reconstruction efficiency, we observe no significant difference across the 
three χ² cutoffs.
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Momentum Resolution: Single 
pion simulations

0 2 4 6 8 10 12 14 16 18 20
 [GeV/c]Truthp

0

1

2

3

4

5

6

7

8

9

10

 p
/p

 in
 %

∆

Chi2 < 1000

Chi2 < 50

Chi2 < 15

PWG Requirement

−3.5 < η < − 2.5

0 2 4 6 8 10 12 14 16 18 20
 [GeV/c]Truthp

0

1

2

3

4

5

6

7

8

9

10

 p
/p

 in
 %

∆

Chi2 < 1000

Chi2 < 50

Chi2 < 15

PWG Requirement

−1.0 < η < 1.0

0 2 4 6 8 10 12 14 16 18 20
 [GeV/c]Truthp

0

1

2

3

4

5

6

7

8

9

10

 p
/p

 in
 %

∆

Chi2 < 1000
Chi2 < 50
Chi2 < 15
PWG Requirement

2.5 < η < 3.5

From single-pion simulations, we find that the χ² cut has a negligible impact on both the track 
reconstruction efficiency and the momentum resolution. 
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Looking at the DIS Events: 
10 x 275 GeV Configuration
Note: These results are with the 5 microns Au coating: Both Geant4 simulation and the 

material map for reconstruction (Feb 2026 Campaign)
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2.5 < η < 3.5
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Purity Distributions
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Purity 
Distributions
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• In contrast to single-particle simulations (fixed 
momentum), DIS has limited statistics, 
requiring wide momentum bins; the resolution 
is shown at the bin-averaged p, which only 
a p p r o x i m a t e s t h e t r u e m o m e n t u m 
dependence. 

• The goal is a relative comparison between 
different χ2 cuts, so despite these limitations, 
the comparison remains value.
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• In contrast to single-particle simulations (fixed 
momentum), DIS has limited statistics, 
requiring wide momentum bins; the resolution 
is shown at the bin-averaged p, which only 
a p p r o x i m a t e s t h e t r u e m o m e n t u m 
dependence. 

• The goal is a relative comparison between 
different χ2 cuts, so despite these limitations, 
the comparison remains value.
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Summary & Outlook

•No significant dependence of momentum reconstruction efficiency or resolution 
on the χ² cut (from single-particle and DIS simulations). 

•Purity improves with tighter χ² cuts. 

•Final choice of χ² cutoff will be determined using DIS + background studies
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