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The sPHENIX Detector
• 2015 - sPHENIX noted as “essential” for 

completing the RHIC mission of probing 
the QGP at microscopic length-scales

2015 Long Range Plan 
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https://science.osti.gov/-/media/np/nsac/pdf/2015LRP/2015_LRPNS_091815.pdf
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sPHENIX Heavy Flavor: 
Antonio da Silva

https://indico.bnl.gov/event/18938/
https://indico.bnl.gov/event/18938/


Jets in Heavy-Ion Collisions

• Jets – valuable probe of partonic energy loss 
and parton-medium interactions
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Jets in Heavy-Ion Collisions
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Heavy Ion Collision

A. M. Sickles

what happens to the energy?

• is the energy thermalized in the end?

24

gluon 
radiation

collisional
broadening

Inside the medium…



The sPHENIX Run Plan
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sPHENIX BUP 2020
Year Species 𝑺𝑵𝑵

(GeV)
Cryo Weeks Physics 

Weeks
Sampled Lumi

2023 𝐴𝑢 + 𝐴𝑢 200 24 9 4.5 nb-1

• Commissioning and first physics
• Understanding detector performance

Heavy Ion Collision

https://indico.bnl.gov/event/7881/attachments/30176/47160/sPH-TRG-2020-001.pdf
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Year Species 𝑺𝑵𝑵
(GeV)

Cryo Weeks Physics 
Weeks

Sampled Lumi

2024 𝑝↑ + 𝑝↑ 200 24 12 45 pb-1

𝑝↑ + 𝐴𝑢 0.11 pb-1

• Cold QCD studies
• Spin
• Cold nuclear matter effects

• Commissioning of calorimeter triggers

sPHENIX BUP 2020

https://indico.bnl.gov/event/7881/attachments/30176/47160/sPH-TRG-2020-001.pdf
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Year Species 𝑺𝑵𝑵
(GeV)

Cryo Weeks Physics 
Weeks

Sampled Lumi

2025 𝐴𝑢 + 𝐴𝑢 200 24 20.5 21 nb-1

• Archival, large-statistics
• Invaluable for precision 

measurements of rare probes

sPHENIX BUP 2020

Heavy Ion Collision

https://indico.bnl.gov/event/7881/attachments/30176/47160/sPH-TRG-2020-001.pdf


sPHENIX Calorimetry 
• High-granularity Electromagnetic Calorimeter 

for precision neutral meson, direct photon, 
and Υ measurements
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2003.13685

sPHENIX Calorimetry -
Hanpu Jiang

https://indico.bnl.gov/event/18938/
https://indico.bnl.gov/event/18938/


sPHENIX Calorimetry 
• EMCal complemented by 

first HCal at mid-rapidity 
at RHIC!

• Powerful tool for full-jet 
reconstruction
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Inner Hadronic Calorimeter
Outer Hadronic Calorimeter

1704.01461

sPHENIX Calorimetry -
Hanpu Jiang

https://indico.bnl.gov/event/18938/
https://indico.bnl.gov/event/18938/
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Preparing for First Jet Measurements
• Early jet measurements will be fully calorimeter-based
• Access to full jet energy and less susceptible to fragmentation bias
• Commissioning focused on tight correlation between calorimeters and other 

critical subsystems 
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The sPHENIX Jet Reconstruction Process
Iterative Subtraction

Procedure

1) Reconstruct R = 0.2 Seed Jets

2) Determine event 𝑣# excluding regions near seeds

3) Determine UE ⟨𝐸⟩ away from seed jets and 
Subtract with flow modulation

4) Repeat (1-3) with new seed jets from subtracted towers

5) Run jet reconstruction on subtracted towers

Anthony Hodges – UIUC, NSF Ascend Fellow7/27/23 14
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Early sPHENIX  Measurements 
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Early Measurements: Neutral Mesons
• 𝜋! → statistically abundant, calibration source
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𝜋!, 𝑀 = 135	Mev/c"



Early Measurements: Neutral Mesons
• 𝜋! → statistically abundant, calibration source

• Reconstructed via 𝜋, → 2𝛾 decay process

𝜋! → 𝛾 + 𝛾
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𝜋!, 𝑀 = 135	Mev/c"



Early Measurements: Neutral Mesons
• 𝜋! → statistically abundant, calibration source

• sPHENIX already measures visible 𝜋, peak in early data!

𝜋! → 𝛾 + 𝛾
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Early Measurements: Neutral Mesons
• 𝜋! → statistically abundant, calibration source
• 𝜂 → high 𝑝/ calibration cross-check

• Measure out to high 𝑝- → early energy loss measurement

𝜂,𝑀 = 547.9Mev/c"
𝜋!, 𝜂 → 𝛾 + 𝛾
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𝜋!, 𝑀 = 135	Mev/c"
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Early Measurements: Dijet Asymmetry
• Recent ATLAS dijet 𝑥5 shows 

preferential suppression of 
symmetric dijet pairs

• LHC-style measurements at 
RHIC energies will probe 
temperature-dependence of 
suppression phenomena

Anthony Hodges – UIUC, NSF Ascend Fellow7/26/23 20

𝑥# =
𝑝$%&'()*+

𝑝$,)*+

2205.00682



Early Measurements: Jet 𝑣'
• Jet 𝑣.	probes path-length dependence of jet-energy loss
• Aided by high-resolution sPHENIX Event Plane Detector, 

newly installed! 

Anthony Hodges – UIUC, NSF Ascend Fellow7/23/23 21
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Direct Photon-Tagged Jets
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• Jet-energy loss study’s “golden channel”
• Challenges:

• Both measurements adversely effected by large 
HI background

• No immediate, nice uncertainty cancellation
• Notoriously statistics hungry
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• Jet-energy loss study’s “golden channel”
• Challenges:

• Both measurements adversely effected by large 
HI background

• No immediate, nice uncertainty cancellation
• Notoriously statistics hungry

• Previous measurements, sPHENIX 
acceptance, and event rate will lead to 
precision 𝛾 −jet measurements!



Direct Photon-Tagged Jets
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• sPHENIX acceptance + high acquisition rate excellent for high precision 
photon-jet measurements 

BUP 2022BUP 2022

𝑥$! =
𝑝%
$&'

𝑝%()*'*#



sPHENIX Tracking
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MVTX

INTT

TPC

TPOT

Precision Vertexing

Timing

Momentum Resolution

Calibration

sPHENIX Tracking -
Joseph Bertaux
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July 21, 2023

https://indico.bnl.gov/event/18938/
https://indico.bnl.gov/event/18938/


Calorimeter + Track Jet Measurements
• Quantify parton mass dependence of energy loss
• Statistical precision will provide illuminating feedback on model predictions
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sPHENIX Commissioning Status and Outlook

• sPHENIX taking commissioning 
beam data since May

• Subsystem teams working 
diligently to understand detector 
performance

• sPHENIX community looks 
forward to making many quality 
jet-related measurements in the 
very near future!
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Back-up

Anthony Hodges – UIUC, NSF Ascend Fellow7/23/23 29



Heavy-Flavor Tagged Jets
• b-jet 𝑣8 allows observation of 

path-length dependent 
energy loss and its mass 
dependence   
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sPHENIX in the Physics Landscape
• Important opportunity to 

bridge provide insight on 
conflicting LHC results 
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