
Jin Huang
Brookhaven National Lab

O A K R I D G E N A T I O N A L L A B O R A T O R Y , N U C L E A R P H Y S I C S S E M I N A R S E R I E S , M A R 3 , 2 0 2 2

Outline: sPHENIX Intro Detector & Status HF physics program Future opportunities



ORNL NP SeminarJin  Huang <jihuang@bnl.gov> 2

Tc ~ 150 MeV

Temperature
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}Produced via hard collision

}Probing the initial gluon field

}Experience full evolution of collision

}Measure the diffusion

}Differentially sensitive to collisional energy loss

}Keep identity during hadronization

.ǳǘ ŀ ǊŀǊŜ ǇǊƻōŜ Ҧ ǇǊŜŎƛǎƛƻƴ ŘŜǘŜŎǘƻǊΣ ƭŀǊƎŜ ŘŀǘŀǎŜǘ

MeV

1 10 102 103 104

mu md LQCD

TQGP

mc mb

Tc

ms

bc

1x bottom quark

4x proton b



4ORNL NP SeminarJin  Huang <jihuang@bnl.gov>

ʊ1.2km
Mar 2010

The most versatile hadron collider in the world, 
ŀƴŘ ǿƻǊƭŘΩǎ ŦƛǊǎǘ ŀƴŘ ƻƴƭȅ ǎǇƛƴ-polarized proton 
collider
Two major experiments
Å Solenoidal Tracker At RHIC (STAR)
Å Pioneering High Energy Nuclear Interaction 

eXperiment (PHENIX), upgrading to sPHENIX
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Jet cor. & substructure
Vary momentum/angular 
size of probe

Parton energy loss
Vary mass/momentum 
of probe

Upsilon spectroscopy
Vary size of the probe

(2s) ς
0.56fm

(3s)-
0.78fm

(1s) ς
0.28fm

Cold QCD
Vary temperature 
of QCD matter
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<1 year
CǊƻƳ ƴƻǿ ǘƻ ŬǊǎǘ Řŀǘŀ
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sPHENIX BUP2021 [sPH-TRG-2021-001], 24 (& 28) cryo-week scenarios

RHIC PAC-2021 Report: 
άǎtI9bL· ŎƻƴǎǘǊǳŎǘƛƻƴΣ 
installation and operation to 
accomplish its science goals 
is now the overarching 
priority for RHIC for the next 
4 ςр ȅŜŀǊǎΦέ

https://indico.bnl.gov/event/11884/
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Hadronic Calorimeter(s)

1.4 T super conducting magnet

Electromagnetic Calorimeter

MicroMegasOuter Tracker (TPOT)

Time Projection Chamber (TPC)

Event plane detector (EPD)

Minimum Bias Detector (MDB)

Intermediate Tracker (INTT)

MicroVertexDetector (MVTX)

DAQ: 

15 kHz calo trigger + 10% streaming 

10 GB/s data logging
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Hcal: steel scintillator sampling calorimeter
Å Hadron dEκ9 Ϥ мп҈ Ҍ ср҈κҞ9
Å 0.1x0.1 towers
Å ~5 hadronic interaction length for full calo stack
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Hcal: steel scintillator sampling calorimeter
Å Hadron dEκ9 Ϥ мп҈ Ҍ ср҈κҞ9
Å 0.1x0.1 towers
Å ~6 hadronic interaction length for full calo stack
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1.4 T former Babar magnet. 
Shipped to BNL in 2015, tested to full field
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Inner Hcal: Al-scintillation tile sampling calorimeter
Mechanical support for EMCal + EM-shower tail catcher 
+ constraint longitudinal position of hadronic shower



ORNL NP SeminarJin  Huang <jihuang@bnl.gov> 13

EMCal: Scintillator Fiber Tungsten sampling calo.
Å EM dEκ9 ғ р҈ Ҍ мс҈κҞ9
Å 0.025x0.025 towers


