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Position Resolution Study

Particle Gun

Hcal

Obijective : Use truth clusters to
investigate the angular resolution for
neutron shower reconstruction

U Neutrons are generated
using the particle gun of
ddsim

U 1 neutron/event, 1mill
events and p=5 GeV

0 6=170° and ¢ = 45°




Detector Calibration

1. Sampling Fraction of nHCal
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Detector Calibration

2. nECal+nHCal response to -

Sum of hit energies EHCE‘| vs. Egyca
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Angular Coordinate Study

) Reconstructed © and ¢ Coordinates

Oreco = (WEMCaI* OEMCal) + (WHCaI* OHCa/)
® reco = (Wemcar™ @ emcal + (Weca™ @ ncal)

1'49*EEmcal EHcal
Wemcal =~ i WHcal =
reco reco

Ereco = 1-49"Eemcal + Ercar

Used reconstructed energy fractions as weights to
combine truth cluster positions



Cluster Angular Coordinates
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Angular Coordinate Study

O Resolution
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Resolutions (nHCal+nEMCal)
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o Gaussian fits work only in a narrow range

o Much worse resolution in the ¢ direction - may
be due to proximity to beam



Cluster and Hit Positions

NHecal-cluster position x,y

NEcal-cluster position x,y
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Another attempt at 8 = 150
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Energy Sharing b/w nHcal and EcalBarrel

Sum of hit energies EHCaI vs. Eqyicasarel
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Missing Energy Deposition

MC particle endpoint position z,r h_MCpart_posEnd_zr
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Reconstructed Energy

counts

Slope of Eycavs. Eemcal
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Adding missing
energy recovers
the incident
energy - OK!
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Reconstructed O and ¢ Coordinates

Oreco = (WEMCGI* OEMCal) + (WHCaI* @HCa/)
® reco = Wenmicar™ @ emcar) + (Weca™ @ 1cal)

0'85*EEmcal EHcal

; WHCal =

WEMCal =

Ereco Ereca

Ereco = 0.85Egmcal + Encar
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Angular Coordinate Study
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Angular Coordinate Resolutions
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Resolutions (nHCal+EMCalBarrel)
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Away from the beam, resolution in the

¢ direction improved

18



Cluster and Hit Positions

NHcal-cluster position X,y

EcalBarrel cluster position x,y
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Summary

O Test of angular resolution study performed with nHCal
and both endcap and barrel EMcals

U Resolution is worse in the ¢ direction than n direction

Next Steps

Update geometry to reflect 30deg sector arrangement
- Perform a full of detector scan vs. n and ¢
- Use reconstructed (island) clusters to study the resolution

- Merge the geometry with the main branch to be ready for the
simulation campaign (can skip above steps if needed)
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The ePIC Detector

o
\

p/A beam electron beam
e n - -—
Backward Hadronic Calorimeter |

ToF, DIRC,
RICH detectors

MPG trackers

MAPS tracker

https://wiki.bnl.gov/EPIC/ 34
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Schedule Now

Conclusion of
RHIC Operations
06/4025
-2 ) "
01/2025 early early CD-4
-0 D1 COERZ3A v CD- CD-4A CD-4A -4

04/2031

Construction

\ SR ST

Design Transition into OSlart of
Final DN LLPs Approve final design Operations perations
for all subdetectors .
January 2023: o Science
start change control E:‘E”TDM;‘“”W ~90%
process for detector
April 2023: Approve preliminary design
train EVMS process for all subdetectors
Design Maturity: >60%
Define Baseline: Need “pre-"TDR
Subdetector technologies,
Scope, Cost & Schedule
Dmsgghelyth BrcityrBAI6Rt6086ns.
i helith Rrotyre8s6t items
Plesign tvimterityhro0gh EVMS.
Bldihimiga dord ibirpegteEYMS. i
Shimgocimiipaoiy No Impact on experimental program
Need Pre TOR time to full design remains short

Elke Aschenauer and Rolf Ent, ePIC Collaboration Meeting January 9t 2023



https://indico.bnl.gov/event/17621/

C Nuclear

Hadronic showers evaporation

Hadronic interaction:

Elastic: B
p + Nucleus — p + Nucleus

Fission

Inelastic:
p + Nucleus —
7t +77 +7° +... + Nucleus*

— Nucleus B + 5p, n,, ...
— Nuclear fission

Nucleus* — Nucleus A +n, p, a, ... ~|

Heavy Nucleus (e.g. U)

lonization loss

/

Intranuclear cascade
Ae (Spallation 1022 5)
Inter- and

intranuclear cascade

lonization loss

Courtesy of H. C. Schoultz Coulon

Intranuclear cascade
(Spallation 102 ) -

Internuclear cascade




