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Performance	simulation:	Upsilon	mass	resolution
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UPP

 / ndf 2χ  124.5 / 140

alpha1S   0.030± 1.192 

n1S       0.031± 1.012 

m1S       0.001± 9.435 

sigma1S   0.00111± 0.08553 

N1S       11.6± 827.4 
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σm ≲90 MeV

  p+p √s = 200GeV  / ndf 2χ  169.8 / 147

alpha1S   0.037± 1.167 

n1S       0.047± 1.104 

m1S       0.002± 9.432 
sigma1S   0.0018± 0.1126 

N1S       7.4± 441.8 
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Current TPC cluster finder does not 
include deconvolution of overlapping 
clusters → multiplicity dependence
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Simulations indicate Y(1s) mass 
resolution better than 125 MeV 
(averaged over in-store luminosity evolution)

Y(1s) mass resolution vs multiplicity

 (instantaneous luminosity)   Au+Au + pileup √s = 200GeV
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Performance	simulation:	Jet	and	γ	resolution
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UPP: 8%/√E @ 15 GeV

Single photon resolution (central Au+Au)Single jet resolution (central Au+Au)

UPP: 150%/√pT

Calorimeter-related performance studied using GEANT 
simulations verified with test beam data
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Performance	simulation:	tracking	efficiency	and	resolution
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UPP: 90% efficiency

Tracking efficiency (central Au+Au) Track pT resolution (central Au+Au)

UPP: ΔpT/pT≲ 8% @ 40 GeV

sPHENIX 
simulation   

sPHENIX 
simulation   

Tracking performance in full GEANT simulations including pileup
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Core	physics	projection:	Upsilons	at	sPHENIX	vs	LHC
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LHC projection for Run III+IV

sPHENIX projection Y family fully resolved
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CMS data

sPHENIX 
simulation

Sequential suppression of 
Y(nS) states reveals QGP 
Debye screening length 
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Core	physics	projections:	Jets	in	sPHENIX	vs	LHC

sPHENIX simulation sPHENIX projection 100B Au+Au

LHC projections for Run III+IV

sPHENIX projection 

γ+Jet momentum balance
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sPHENIX 
simulation

γ+Jet fragmentation function

Direct measurement of 
parton energy loss in 

QGP

Modification of 
parton shower in 

QGP


