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Motivation
Photon production:
No strong interaction
Exit nuclei unaffected

● Measure direct g to 
test pQCD description 
at NLO

● Constrain gluon PDFs 
at low x

● Quantify cold nuclear 
matter effects in Pb 2



Measure photons in ALICE
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Photons in EMCal & Dcal
|h| < 0.68 and |hDCal| > 0.23 
DfEMCal = 107∘ and DfDCal = 67∘

identify via shower shape & 
track veto

Isolation in TPC & ITS
use charged tracks
|h| < 0.9 in full azimuth
require pTiso,ch < 1.5 GeV/c in R=0.4
underlying event subtracted with     

⊥ cones or Voronoi area



1) prompt, isolated photons in EMCal

● Clusters from prompt vs. decay photons

EM shower shapes differ
Calculate s2long(5x5)
signal: 0.1 – 0.3 (round)
background: 0.6 – 1.6 (not)

● Apply isolation energy cut to reduce fragmentation & 
decay photons
Calculate from charged particles

in R = 0.4 cone
pTiso,ch < 1.5 GeV/c
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2) Measure resulting photon purity

● Template fit to the shower 
shape distribution

● Linear combination of 
signal template from MC 
background from data

● Adjust y axis scales to 
optimize c2

● purity =  Signal / (S+B) 
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Purity
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A small fraction of p0 decay asymmetrically and sneak 
through
Photon S/B is reasonable above 12 GeV/c
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3) g Efficiency
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Similar for the other data sets



𝑑𝜂
= 2𝜋𝛥𝜙𝛥𝜂

Putting it all together



Photon spectra in pp and p-Pb

9Note comparison to JETPHOX



Spectra at 8.16 TeV
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Consistent with theory 
using recent PDF’s 
and fragmentation 
functions



p-Pb 8.16 vs. 5.02 TeV

Both consistent with pQCD at NLO
Maybe a hint of overprediction at low pT 11

ALI-PREL-538815



Nuclear modification in p-Pb
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ALICE reaches lower pT (and x); agree with ATLAS
Trend below 1 at low pT: gluon shadowing



4) Systematic uncertainty
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Systematic uncertainty 
dominated by purity 
uncertainty
Lower pT and smaller ssyst
would improve 
discriminating power



Compare to JETPHOX
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Suppression expected from nPDF’s with shadowing
data should help refine nPDFs



Compare to JETPHOX
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ALI-PREL-538803

Suppression expected from nPDF’s with shadowing
data should help refine nPDFs
Reaching lower pT and improved precision will help



Summary

● ALICE measured isolated photons at several 
energies in pp and p-Pb collisions

● Reasonable agreement with NLO calculations using
Recent PDFs and nPDFs and BDGII fragmentation

● First nuclear modification RpA for pT < 20 GeV/c
Hint of g suppression at low pT
Consistent with p-Pb vs. pp expected from nPDFs
Better precision will yield improved nPDFs

● We look forward to Run-3 Pb+Pb!
● In Run-4, new FOCAL at 3.4 < h < 5.8

Extend reach at low-x
Perhaps see gluon saturation?
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● Backup
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