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Geometry Position Resolution Conclusion

Outline

• Geometry update (update from here)
• position Resolution (update from here )
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Geometry Position Resolution Conclusion

Geometry
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Geometry Position Resolution Conclusion

STAR EMC tiles

• STAR EMC scintillator
megatiles will be reused

• 24 layers of plastic scintillators
• −2.0 ≤ η ≤ −1.086 ; ∆ϕ = 6◦

placed at zSTAR = -2.7 m
• ePIC nHCal will have 10 layers

placed at zepic = -3.8 m
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Geometry Position Resolution Conclusion

Recalculated eta ranges
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Geometry Position Resolution Conclusion

Recalculated eta ranges
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Geometry Position Resolution Conclusion

Self-consistency check
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Geometry Position Resolution Conclusion

Leszek’s original design idea (deprecated)
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Geometry Position Resolution Conclusion

Extension in eta range

6− 4− 2− 0 2 4 6 8 10 12 14
 eta bin (row)
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Geometry Position Resolution Conclusion

Current design

30◦ sector (out of 12) with 109 tiles
• STAR EMC tiles
• 3 rows same STAR EMC design

(Ntiles=5/row)
• 2 rows with 10◦

tiles(Ntiles=3/row)
• 4 rows with 15◦ tiles

(Ntiles=2/row)
• 2 rows with 3◦

tiles(Ntiles=10/row)
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Geometry Position Resolution Conclusion

Current design
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Geometry Position Resolution Conclusion

Projective structure

In total 14388 tiles for all 11 layers of nHcal.
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Geometry Position Resolution Conclusion

Position Resolution
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Geometry Position Resolution Conclusion

Reminder

old presentation link

However, presented
data is biased by

requirement of hits in
both

Hcal && Ecal
→ the particle has

been scattered in Ecal
first.
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Geometry Position Resolution Conclusion

More study on Ecal+Hcal hits
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• Previous study used a condition
"ECal required"

• "ECal required" has a lower
resolution because of the
scattering in Ecal

• Weighted Ecal information is
used for a better Hcal
resolution.

• Split analysis for "Hcal only"
and "Hcal+Ecal(Ecal required)"
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Geometry Position Resolution Conclusion

ϕ − θ scan points (can be uniform)
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0

50

100

150

200

250

y,
m

m Sector Hit Points Sector Hit Points 

3x3 hit points per each tile:

• Neutrons
• p =5 GeV
• full EPIC geometry
• 50k events
• 580 points sector
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Geometry Position Resolution Conclusion

Hcal+Ecal θ resolution
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Geometry Position Resolution Conclusion

Hcal+Ecal ϕ resolution
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Geometry Position Resolution Conclusion

Hcal only θ resolution
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Geometry Position Resolution Conclusion

Hcal only ϕ resolution
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Geometry Position Resolution Conclusion

Ecal only θ resolution
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Geometry Position Resolution Conclusion

Ecal only ϕ resolution
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Geometry Position Resolution Conclusion

Study is ongoing:
• Include other calorimeter systems within the same acceptance

(BarrelEcal).
• Change island-clustering parameters
• Change tile sizes with a new geometry approach (LFHCAL style)
• Investigate the e/h response
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Hcal+Ecal θ resolution
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Hcal+Ecal ϕ resolution
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Hcal only θ resolution
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Hcal only ϕ resolution
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Ecal only θ resolution
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Ecal only ϕ resolution
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Hcal+Ecal θ truth resolution
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Hcal+Ecal ϕ truth resolution
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Hcal only θ truth resolution

60
70

80 , degφ
150

155
160

165
170

175
, deg 

θ 
0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.10θ/θ∆

 Truth θhcal  Truth θhcal 

60
70

80 , degφ
3.5−

3.0−
2.5−

2.0−
1.5−η 

0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.10θ/θ∆

 Truth θhcal  Truth θhcal 

50
100

x,mm
50

100
150

200y,mm

0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.10θ/θ∆

 Truth  θhcal  Truth  θhcal 

Prozorov Alexandr (FNSPE) nHcal update November 29, 2023 9 / 12



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