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® Geometry update (update from here)

® position Resolution (update from here )
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STAR EMC tiles

® STAR EMC scintillator
megatiles will be reused

® 24 layers of plastic scintillators
® —20<1n<-1.086; Ap =6°
placed at zsTagr = -2.7 m

e ePIC nHCal will have 10 layers
placed at zgpic =-3.8 m
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Recalculated eta ranges
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Physical tile sizes of the first STAR EEMC = first layer in nHCAL
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Recalculated eta ranges
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Self-consistency check
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Leszek's original design idea (deprecated)

Options for sector/tile arrangement - version 3

Layout version 3 —full length sector Sector:

1. 3 EEMC megatiles per outer sector f:ui‘::g'::::‘;'i‘;;g‘;?“‘“

2. Inner part with tiles merged 3->2->1 } Add an external row if needed
3. Pentagon-shaped tiles used to fill the (checking now)

gaps

12 rows of 6deg tiles
(part of EEMC megatile)
720x10=7200 tiles

Pentagon shaped tiles
fill the gaps

for inner part)

} 3 rows of extrapolated 6deg tiles (new
180x10=1800 tiles

Radii (for first layer):
outer = 241.96 cm
inner = 91.14 cm (existing tiles)
Inner = 22.42 cm (extended)

4 rows of 9deg tiles (to be verified)
160x10=1600 tiles

} 1 row of 18deg tiles (to be verified)
20x10=200 tiles

Total tiles:
7200 existing ones + 3600 inner tiles = 10800 tiles

10 types x 10 layers = 100 different shapes of new tiles to be manufactured °

FNSPE CTU Prague
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Extension in eta range
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Current design

30° sector (out of 12) with 109 tiles
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Current design

30° sector (out of 12) with 109 tiles
* STAR EMC tiles
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Current design

30° sector (out of 12) with 109 tiles

® 3 rows same STAR EMC design
(Niies=5/row)
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Current design

30° sector (out of 12) with 109 tiles

® 2 rows with 10°
tiles(Nyjjes=3/row)
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Current design

30° sector (out of 12) with 109 tiles

® 4 rows with 15° tiles
(Ntiles:2/row)
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Current design

30° sector (out of 12) with 109 tiles

® 2 rows with 3°
tiles(Nyires=10/row)
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Current design
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Projective structure

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

x10*

- -+ EMGal Gluster
=== HCal Cluster

— Reconstructed

T T P P T T

Oreco = (Wemcar™ Oemcall + (Wiica™ Oncal
@ reco = Wemcar™ P emcald + (Wicar™ @ 1cal)

1.49+Eg 0l
WeMcal =~ ; Whical =

ETECO El’ECO

Ereco= 1.49"Eencal + Ercar

Used reconstructed energy fractions as weights to
combine truth cluster positions
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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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More study on Ecal+Hcal hits
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More study on Ecal+Hcal hits
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More study on Ecal+Hcal hits
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Hcal+Ecal 0 resolution

hcal+ecal 8 hcal+ecal 6

26/8

hcal+ecal 8
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Hcal+Ecal ¢ resolution

hcal+ecal ¢ hcal+ecal ¢
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Hcal only 6 resolution
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Hcal only ¢ resolution
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Ecal only 6 resolution

ecal ecal 8
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Ecal only ¢ resolution
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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 0 resolution

hcal+ecal & hcal+ecal 8
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Hcal+-Ecal ¢ resolution
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Hcal only 6 resolution
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¢, deg @ deg

hcal &

1
50 100
Prozorov Alexandr (FNSPE) nHcal update November 29, 2023 3/12




000800000000

Hcal only ¢ resolution
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Ecal only 6 resolution
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Ecal only ¢ resolution
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Hcal+Ecal 6 truth resolution

hcal+ecal 8 Truth hcal+ecal 8 Truth

hcal+ecal 6 Truth
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Hcal+Ecal ¢ truth resolution

hcal+ecal ¢ Truth hcal+ecal ¢ Truth
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Hcal only 6 truth resolution

hcal 6 Truth hcal 6 Truth
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Hcal only ¢ truth resolution
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Ecal only 6 truth resolution
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Ecal only ¢ truth resolution
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