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There are about 400 members in 
the collaboration which consists of 
81 institutions from 14 countries
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Probing QGP with precise jet, direct photon, and hadron is the core physics of sPHENIX.
HCal & EMCal enable us to reconstruct the full jet in midrapidity up to 70 GeV/c, which overlaps 
with LHC.  sPHENIX can precisely measure the low pT region, which is challenging at LHC.
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A first hadron calorimeter in midrapidity at RHIC for jet reconstruction
Acceptance of the full azimuthal angle 2π and |η| < 1.1 in |zvtx| < 10 cm
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Presented by E. Kistenev at CALOR 2018

(called towers)
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Presented by E. Kistenev at CALOR 2018

DOI: 10.1109/TNS.2018.2879047

December 2018 
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Outer HCal
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Outer HCal

Inner HCal has a similar sector-tower structure but much smaller. 
Absorber material is aluminum and each tower consists of 4 tiles.  
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• Over 14k scintillator tiles (24 
different shapes) were tested 
at GSU from summer of 2019 
to Oct. 2021. Thanks go to an 
arm of GSU undergraduate 
and graduate students.

• The tiles were then sorted and 
installed in the HCal sectors at 
BNL assembly factory.  
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Assembly factory at BNL

Outer HCal Sector Blocks

• Over 14k scintillator tiles (24 
different shapes) were tested 
at GSU from summer of 2019 
to Oct. 2021. Thanks go to an 
arm of GSU undergraduate 
and graduate students.

• The tiles were then sorted and 
installed in the HCal sectors at 
BNL assembly factory.  
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sPHENIX HCal Commissioning and 
Performance Monitoring 

• Started in 2023 with Au+Au collisions 
(the run was ended early because of 
a problem in the accelerator.
• Monitoring the gain stability of each 

tower is important for the energy 
measurement, which mainly uses 
two techniques:
• Taking routine LED-data (see the setup 

on right)
• Taking cosmic ray data
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 Inner & Outer HCal correlation in 2023 commissioning run
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Ongoing Data Taking in 2024 

Year Beam √sNN 
(GeV)

Data 
taking 
(week)

Luminosity,  
(|z| < 10 cm)

Recorded Sampled

2023 Au + Au 200 9 3.7 nb-1 4.5 nb-1

2024 p↑+ p↑ 200 17 0.44 pb-1 

(5 kHz) 31 pb-1

2024 Au + Au 200 3 0.4 nb-1 -

2025 Au + Au 200 24.5 6.3 nb-1 -

Both the Outer HCal and the 
Inner HCal are running well in 
sPHENIX.  We continue taking 
cosmic ray data when there is 
no beam and taking LED data on 
a regular basis for monitoring 
the HCal gain stability over time. 
Calibrating the HCal energy 
measurement is still the most  
task for the sPHENIX HCal, 
which includes the detailed 
study of the energy sampling 
fraction via accurate GEANT4 
simulations.  
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Precision simulation is crucial for determining the material budget and the energy sampling fraction. 
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Chimney region
(break uniformity)

Precision simulation is crucial for determining the material budget and the energy sampling fraction. 
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Understanding Energy Sampling Fraction
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HCal Tower Gain Stability Monitoring in a HCal 
Lab at Georgia State University (ongoing)
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Using sPHENIX 
front-end electronics

One Outer HCal tower (B25) and one Inner HCal 
tower (Z04) by recording signal waveforms.

Z04
tower

B25
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Summary and Outlook
• This short presentation highlights the design concept, prototyping study, 

construction, installation, simulation, and commissioning of the sPHENIX 
Hadronic Calorimeter (HCal), which is the first hadron calorimeter in 
midrapidity at RHIC. 
• The HCal enables us to reconstruct the full jet in midrapidity up to 70 

GeV/c, which overlaps with the jet energy coverage at LHC. At the same 
time, sPHENIX can precisely measure the low pT region, which is 
challenging at LHC.
•  sPHENIX is currently collecting data in p+p collisions at 200 GeV for 17 

weeks which will be followed with a 3-week Au+Au collisions. The 
detailed HCal performance study, including LED-based performance 
monitoring is ongoing. 
• The Outer HCal is likely to be re-purposed for the ePIC experiment at 

the Electron Ion Collider.  
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Thank you for your attention!

5/21/24 17

This work was supported by the U.S. Department of Energy, Office of 
Science, Office of  Nuclear Physics under Award Number DE-
FG02-98ER41068 

Acknowledgement 



CALOR2024

Extra

5/21/24 18



CALOR2024

sPHENIX Hadronic Calorimeter - Concept

5/21/24 19

p.22


