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Motivation

The powerful photon fluxes of relativistic nuclei provide the possibility to study photonuclear and two-photon interactions in ultra-peripheral collisions (UPC), where the nuclei do not overlap and no strong nuclear interactions
occur. Within the Vector Meson Dominance Model (VDM), the 𝜌0 contribution dominates the QCD part of the photon structure function. The 𝛾 + 𝐴 → 𝜌0 + 𝐴 process in heavy-ion UPC is an excellent tool to test the black disk regime,
where the target nucleus appears like a black disk and the total 𝜌0 + 𝐴 cross section reaches its limit. RHIC and first LHC results have deviated from some Glauber+VDM calculations, which thus call for new data. ALICE reports [1]
the first measurements of coherent rho photoproduction accompanied by electromagnetic dissociation (EMD) with data taken at sNN =5.02 TeV. The rapidity-dependent cross section of coherent 𝜌0 photoproduction is measured

and it is compared to theoretical models. In addition a wide resonance-like structure around 1.7 GeV/𝑐2 is observed.

Abstract

Results

ALICE reports [1] the cross section of 𝜌0 photoproduction at mid-rapidity at
sNN = 5.02 TeV. The measured cross section is compatible with all models

within around 2 standard deviations, except for the single neutron emission
class (0nXn), where models underestimate data slightly. This suggests that the
measurement of coherent vector meson production accompanied by EMD
could also be used to separate the low and high energy contributions to the
cross section at forward rapidities as suggested in [2].
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Neutrons leaving signal in ZDCs
allowing study several nucleus

break-up scenarios (0n0n, 
0nXn, XnXn) 

First and second diffractive 
peaks from ρ0 are clearly 
visible in the 𝑝𝑇 spectrum

Mass distribution described by the model

• 𝑑σ

𝑑𝑚ππ
= |𝐴 ∙ 𝐵𝑊 + 𝐵|2 +𝑀

• Background M from γγ → μμ fixed using STARlight MC
• The values of the mass and width of the ρ0 are

(769.5 ± 1.2 (stat.) ± 2.0 (syst.)) MeV/ 𝑐2

(156 ± 2 (stat.) ± 3 (syst.)) MeV/ 𝑐2

• compatible with PDG

High-mass state

Observed high-mass state with mass of (1725 ± 17) MeV/ 
𝑐2 and width (143 ± 21) MeV/𝑐2 similar to observations of

STAR [3] and HERA [4], [5] measurement

The differential cross section for the coherent photoproduction of ρ0 as a 
function of rapidity (symmetry about y=0 assumed) and different neutron 

emission scenarios

0n0n – no 
neutrons are 
detected at

both sides of
the detector

0nXn (0nXn + Xn0n) – at least one neutron is detected
on one side but none on the other side

XnXn – at least one neutron 
detected on each side

UPC cross section
d𝜎𝑃𝑏𝑃𝑏(𝑦)

d𝑦
= 𝑁γ𝑃𝑏(𝑦, 𝑏 ) ∙ 𝜎γ𝑃𝑏(𝑦) + 𝑁γ𝑃𝑏(−𝑦, 𝑏 ) ∙ 𝜎γ𝑃𝑏(−𝑦)

Mid-rapidity – both contributions are equal
Other rapidities – two different contributions

Low-x photon High-x photon

High-x gluon Low-x gluon

Both contributions can be distinguished using different
processes, e.g. various break-up scenarios [2]:
σ0𝑛0𝑛 = 𝑁0𝑛0𝑛 +𝑦 σγ𝑃𝑏 +𝑦 + 𝑁0𝑛0𝑛 −𝑦 σγ𝑃𝑏 −𝑦

σ0𝑛𝑋𝑛 = 𝑁0𝑛𝑋𝑛 +𝑦 σγ𝑃𝑏 +𝑦 + 𝑁0𝑛𝑋𝑛 −𝑦 σγ𝑃𝑏 −𝑦

Data consistent with all models at around 2 sigma level:
• STARlight: [6] based on the Vector Meson Dominance model and 

photoproduction off protons; data combined with the Glauber-like approach
• GKZ: [7] Guzey, Kryshen, Zhalov predictions based on the modified Vector

Meson Dominance model
• CCKT: [8] model by Cepila, Contreras, Krelina and Tapia based on the Color-

Dipole Model with the structure of a nucleon described by hot-spots
• GMMNS: [9] model by Gonçalves, Machado, Morerira and dos Santos based

on the IIM implementation of gluon saturation within the Color-Dipole Model

𝑝𝑇 spectrum used for estimation of incoherent ρ0 contamination

The ratio of nonresonant pion production 𝐵/𝐴 found at 
midrapidity for no forward-neutron selection is 0.57 ± 0.01 (stat.) 

± 0.2 (syst.) (GeV /𝑐2)−
1

2 , only contribution to the systematic 
uncertainty are the variations in the fit procedure.

SPD – back-to-back trigger


