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Direct photons – a probe to study QGP
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~ 2-3 GeV/c
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Direct photons – motivation to measure in pp and pA collisions
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The ALICE experiment at the LHC
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ALICE detector setup from 2011-2013
EMCal calorimeter
Pb/scintillator
Sampling calorimeter
distance to IP: 4.28 m
cell size ~ 6×6 cm2

,

Photon conversion 
method (PCM)
ITS and TPC

,

Conversion in detector 
material

conv. Probability ~ 8%

PHOS calorimeter
PbWO4 crystals
distance to IP: 4.6 m
cell size 2.2×2.2 cm2

,
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Direct photon extraction

Phys. Lett. B 754 (2016) 235
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Direct photons in Pb-Pb collisions




Phys. Lett. B 754 (2016) 235

Different measurements 
produce consistent results
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Direct photons in Pb-Pb collisions

Phys. Lett. B 754 (2016) 235
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Direct photons in Pb-Pb collisions


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Phys. Lett. B 754 (2016) 235
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Direct photons in pp collisions





Phys. Rev. C 99 (2019) 024912

Systematic uncertainties of individual meas.
are dominated by -independent ones:
material budget unc. of 4.5% PCM, 2.8% EMC
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Direct photons in pp collisions


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Phys. Rev. C 99 (2019) 024912
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Direct photons in pp collisions



Phys. Rev. C 99 (2019) 024912
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Direct photons in p-Pb collisions


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Direct photons in p-Pb collisions


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Direct photons in p-Pb collisions per multiplicity classes



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Isolated photons in pp collisions








arXiv:1906.01371 
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Isolated photons in p-Pb collisions

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arXiv:1906.01371 
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Summary of production at different energy



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Direct photon flow – an unsolved puzzle?

Collective expansion transforms initial 
spatial asymmetry of fireball to 
asymmetry in momentum space

Thermal photons, emitted early from 
hotter fireball carry smaller collective 
flow than those, emitted at later stages
=> one can test development of collective
flow with direct photons
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Direct photon flow in Pb-Pb collisions

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Phys. Lett. B 789 (2019) 308-322
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Direct photon flow in Pb-Pb collisions


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Phys. Lett. B 789 (2019) 308-322
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Conclusions
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Backup
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PHENIX in p-Au and d-Au
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Flow additional figures

PHOS and PCM show consistent results
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Flow additional figures
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World data for isolated photons production


