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▸ Photons are a unique probe for QGP

EM radiation in heavy-ion collisions

ECT* workshopChun Shen (WSU) 14

Graphics by Chun Shen

Why photons?

Direct photon = 
Inclusive photon - 

decay photon

Estimate the prompt 
photons from p+p 

baseline

Extract temperature 
from thermal 
photon yield

❖ “Color blind” (do not experience strong interaction), provide a direct fingerprint of 
its creation point

❖  All thermal media emit radiation in the form of photons or low mass lepton pairs
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▸ Double ratio tagging method

2

Direct photon measurement
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Reduce 
systematic

s

Au+Au data shows a clear enhancement 
wrt the prompt contribution upto ~5GeV
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Pre-equilibrium
Thermal+Pre-equilibrium
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Schematic by 
Gabor David
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Nonprompt photons in Au+Au collisions

▸ Disentangle different components 
(earlier to later stage production ➔ 
dominant from softer to harder pT range)

Hybrid model 
arXiv:2106.11216
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❖ Emissions from QGP + Pre-
equilirium stage

❖ Small blue shift effect

Blue-shift effect

arXiv:2203.17187

▸ Expection from hydro (hybrid) 
model
❖ Emissions around QGP to HG 

phase transition (150-220 MeV)

❖ Larger radial flow for more central 
collisions

❖ Large blue shift effect

▸ Inverse slope Teff increases 
towards higher pT

Nonprompt photon production vs pT and Teff

Lo
w

 p
T

▸ No clear dependence on system 
size

Hydro model, PRC 89, 044910 (2014)

❖ Higher initial temperature for 
more central collisions
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Nonprompt photon production vs system size

❖ No clear pT  dependence

▸ Scaling behavior observed when 
looking at photon production as 
function of system size 

▸ Direct (nonprompt) photon scaling 
as function of pT
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