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Conclusion

Outline

• position Resolution 0(update from here )
• position Resolution 1 (update from here )

Prozorov Alexandr (FNSPE) nHcal update February 21, 2024 2 / 18

https://indico.bnl.gov/event/19514/contributions/76473/attachments/47564/80638/position_resolution_nHCal%2BnEMCal%2BBarrelEcal_17.5.23.pdf
https://indico.bnl.gov/event/21272/contributions/83704/attachments/51286/87706/Hcal_Report-3.pdf


Conclusion

ϕ − θ scan points
ϕ − η
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600 points for a quarter in azimuthal angle ϕ with equal distance
∆ϕ = 3◦ and ∆η ≈ 0.14

Used tile size 10 cm × 10 cm
• Neutrons
• p =5 GeV
• full EPIC geometry
• 50k events

The maximum energy cluster
is taken from the category as

a reconstructed cluster
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Conclusion

Reminder

old presentation link

Requirement of hits
in both

Hcal && Ecal
→ the particle has

been scattered in Ecal
first.
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Conclusion

Example of One point analysis

ϕ = 48◦ , θ = 170.24◦ (η = −2.46)
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 ResolutionθEMCal, HCal, Sum 
 / ndf 2χ   3862 / 37

Constant  41.6±  4128 

Mean      0.00022±0.01107 − 
Sigma     0.0003± 0.0317 

 / ndf 2χ    227 / 20

Constant  46.9±  1695 

Mean      0.000143± 0.002588 

Sigma     0.000125± 0.006922 

 / ndf 2χ  706.1 / 40

Constant  84.3±  7877 

Mean      0.000080±0.001242 − 

Sigma     0.000071± 0.009974 
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 / ndf 2χ   3312 / 157
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Mean      0.00160±0.01875 − 
Sigma     0.0022± 0.2531 

 / ndf 2χ  334.6 / 90

Constant  16.7± 542.2 

Mean      0.00044± 0.00145 

Sigma     0.00045± 0.02023 

 / ndf 2χ  909.7 / 120

Constant  16.6±  1460 

Mean      0.000426±0.001429 − 

Sigma     0.00043± 0.05294 

EMCal only

HCal only

HCal+EMCal

Scattered HCal

 ResolutionφEMCal, HCal, Sum 

Scattered HCal means the same as HCal + EMCal hit but no weighted
sum was used, only raw HCal reco cluster.

Prozorov Alexandr (FNSPE) nHcal update February 21, 2024 5 / 18



Conclusion

Example of One point analysis
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 Resolution
XY

EMCal, HCal, Sum R
 / ndf 2χ  662.7 / 492

Constant  10.1±  1107 
MPV       0.118± 9.006 
Sigma     0.056± 5.971 

 / ndf 2χ  295.5 / 201
Constant  26.6± 823.4 
MPV       0.034± 1.718 
Sigma     0.014± 0.517 

 / ndf 2χ  944.9 / 277

Constant  38.5±  3276 

MPV       0.020± 2.783 
Sigma     0.0085± 0.9371 

EMCal only

HCal only

HCal+EMCal

Scattered HCal

 Resolution
XY

EMCal, HCal, Sum R

Scattered HCal means the same as HCal + EMCal hit but no weighted
sum was used, only raw HCal reco cluster.
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Conclusion

Hcal+Ecal ϕ resolution
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Conclusion

Hcal+Ecal θ resolution
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Conclusion

Hcal+Ecal Rxy resolution
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Conclusion

1D projection along single ϕ angle
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Conclusion

1D projection along single ϕ angle
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Conclusion

1D projection along single ϕ angle
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Conclusion

Reco clusters vs η
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Decrease in resolution is expected because of constant tile size

Question - why is there a rise in resolution for η > −1.9?
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Conclusion

Reco clusters vs r
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Conclusion

Truth clusters

4− 3− 2− 1−
 η 
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Clustering needs optimization because of the large discrepancy between
reco and truth clusters
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Conclusion

Comparison with Truth clusters - Hcal + Ecal
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Conclusion

Comparison with Truth clusters - Hcal only
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Question - why do they differ so much outside Ecal acceptance?
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Conclusion

Number of Entries(Interactions) out of 50k events

Reco clusters
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Question - why are there almost no Ecal Truth clusters?
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Conclusion

Ratio of Reco Interactions

Reco clusters
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The extended part of barrel EMCal absorbs or scatters some neutrons,
because the total number of clusters decreases, even though HCal
clusters increase.
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Conclusion

Summary

• new design of Hcal is used for simulations (LFHCAL-like)

• 1D study exploiting ϕ symmetry can be used (has been verified)

• Something is off with Ecal truth clusters
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Example of One point analysis

Truth clusters
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 / ndf 2χ   3662 / 157

Constant  6.5± 687.7 

Mean      0.00129±0.01327 − 
Sigma     0.0017± 0.2234 

 / ndf 2χ  11.41 / 15

Constant  1.275± 4.361 

Mean      0.00802± 0.01369 

Sigma     0.00918± 0.04026 

 / ndf 2χ  688.4 / 93

Constant  14.5±  1166 

Mean      0.0004925±0.0008235 − 

Sigma     0.00050± 0.05639 
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 / ndf 2χ   3030 / 33
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Mean      0.000132± 0.004094 

Sigma     0.00017± 0.02359 

 / ndf 2χ  6.846 / 7

Constant  2.4±  10.6 

Mean      0.002886± 0.002202 

Sigma     0.00261± 0.01586 

 / ndf 2χ  476.5 / 29

Constant  74.6±  6320 

Mean      0.000092±0.001271 − 
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HCal+EMCal

Scattered HCal

 ResolutionθEMCal, HCal, Sum 

Scattered Hcal means the same as Hcal + Ecal hit but no weighetd sum
was used, only raw Hcal reco cluster.
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Hcal only θ resolution

1

2

3

4

5

6

7

, d
eg

 
θ∆

 θhcal 

20 40 60 80
, degφ

150

155

160

165

170

175

, d
eg

 
θ 

1

2

3

4

5

6

7

, d
eg

 
θ∆

 θhcal 

1

2

3

4

5

6

7

, d
eg

 
θ∆

 θhcal 

20 40 60 80
, degφ

3.5−

3.0−

2.5−

2.0−

1.5−

η 

1

2

3

4

5

6

7

, d
eg

 
θ∆

 θhcal 

0

1

2

3

4

5

6

7

, d
eg

 
θ∆

  θhcal 

100 200
x,mm

50

100

150

200

250

y,
m

m

0

1

2

3

4

5

6

7

, d
eg

 
θ∆

  θhcal 

Prozorov Alexandr (FNSPE) nHcal update February 21, 2024 2 / 12



Hcal only ϕ resolution
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Ecal only θ resolution
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Ecal only ϕ resolution

10

20

30

40

50

60

, d
eg

  
φ∆

 φecal 

20 40 60 80
, degφ

150

155

160

165

170

175

, d
eg

 
θ 

10

20

30

40

50

60

, d
eg

  
φ∆

 φecal 

10

20

30

40

50 , d
eg

  
φ∆

 φecal 

20 40 60 80
, degφ

3.5−

3.0−

2.5−

2.0−

1.5−

η 

10

20

30

40

50 , d
eg

  
φ∆

 φecal 

0

10

20

30

40

50

60

, d
eg

  
φ∆

  φecal 

100 200
x,mm

50

100

150

200

250

y,
m

m

0

10

20

30

40

50

60

, d
eg

  
φ∆

  φecal 

Prozorov Alexandr (FNSPE) nHcal update February 21, 2024 5 / 12



All pointsReco clusters vs η
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Decrease in resolution is expected because of constant tile size

Question - why is there a rise in resolution for η > −1.9?
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All pointsReco clusters vs r
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All pointsTruth clusters

4− 3− 2− 1−
 η 

0

1

2

3

4

5

6

7

, d
eg

 
θ∆

 Truthθhcal only 

°=48 φScan Along 

 resolution Truthθ∆

Hcal only

Ecal only

Hcal+Ecal both

ecal acceptance

 Truthθhcal only 

4− 3− 2− 1−
 η 

0

5

10

15

20

25

30

, d
eg

  
φ∆

 Truthφhcal only 

°=48 φScan Along 

 resolution Truthφ∆

Hcal only

Ecal only

Hcal+Ecal both

ecal acceptance

 Truthφhcal only 

Clustering needs optimization because of the large discrepancy between
reco and truth clusters
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All pointsComparison with Truth clusters - Hcal + Ecal
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All pointsComparison with Truth clusters - Hcal only
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Question - why do they differ so much outside Ecal acceptance?
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All pointsNumber of Entries(Interactions) out of 50k
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Question - why are there almost no Ecal Truth clusters?
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Ratio of Reco Interactions
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The extended part of barrel EMCal absorbs or scatters some neutrons,
because the total number of clusters decreases, even though HCal
clusters increase.
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