60 BXVEAER AEBDESy o

+ Meeting © of the Nuclea r Physic
gixth J°! of the APS and Jps el

HAWAII

Nov.26
— Dec.1

Hilton WaikoloaVillage,
Hawaii Big Island

Improving Geometric Description of the sPHENIX Hadronic

SPHE Calorimeter in GEANT4 for Accurate Jet Energy Measurements

Kristyn Spears, for the sSPHENIX Collaboration

Abstract SPHENIX HCal Detector Geometry in GEANT4

The sPHENIX detector at the Relativistic Heavy lon Collider
(RHIC) includes tracking detectors, an electromagnetic
calorimeter (EMCal), an inner hadronic calorimeter (HCal),and a
solenoid magnet surrounded by an outer HCal. The description
of the HCal geometry in simulation uses a geometry
description markup language (GDML) implementation of the
as-built CAD drawings of the detector which provides a highly
realistic description of the detector geometry at the expense of
increased computational time. This poster will present a
comparison of a detailed description of the geometry from a |
GDML implementation of the CAD drawings to using simple |
GEANT4 shapes to approximate the geometry.
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» Left shows HCal geometry using approximated shapes in )
GEANT4 (Old Geometry) (New Geometry)

* The plots show the hadronic interaction length as a function of pseudo-rapidity
and azimuthal angle in phi

* Right shows HCal geometry using as-built CAD drawings
* Chimney sector and intricate tracings are clearly visible in the

right * There is a drop in particle interaction at the chimney sector
sPHENIX
Jets in High Energy Collisions Jet Performance Plots
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Outer Hcal:

= 32 sectors
= 7680 scint tiles OUTER HCAL
= 12 tile shapes

* Jets are sprays of particles, quarks and gluons, formed
during high energy collisions

= Ls A * The fragmented particles deposit energy into the

D el sPHENIX detector, causing the scintillating tiles emit
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* The Jet Performance plots show how well our simulated jets match truth jets with the current as-built
CAD drawing geometry

» Left shows Jet Energy Resolution (Standard Deviation); Right shows Jet Energy Scale (mean of
distribution)

SC Magnet

Inner Hcal:

= 32 sectors SR

: iiﬁiﬁ;!:s o light * For both Jet Energy Resolution and Jet Energy Scale there is a centrality dependence at low p that
Diagram is from sPHENIX Collaboration | \ levels off at higher py 4
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