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Fig. 1. Schematic plot of photon-photon (a) and photon-
nuclear (b) interactions in ultra-peripheral heavy-ion colli-

sions.
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Fig. 2. The ete™ pair pr distributions for different mass
regions in 60%—80% Au + Au and U + U collisions com-

pared to cocktailsi.
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Fig. 3. The low-pr (pr <0.15 GeV/c) ete™ excess mass spectra in 60%—80% (a) and 40%—60% (b) Au + Au and U + U colli-

sions; (c) centrality dependence of integrated excess yields in three
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different mass regions in Au + Au and U + U collisions
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Fig. 4. The centrality dependence of « distributions from vy — ptp~ in Pb 4 Pb collisions. The a distributions are normalized to

unity over their measured ranges®!.

Pb+Pb 5.02 TeV 0—10%
400

Pb+Pb 5.02 TeV 10%—20%

Pb+Pb 5.02 TeV 40%—80% Pb+Pb 5.02 TeV >80%

4 < M, <45 GeV/c?
pry >4 GeV/e, || < 2.4
N

350 F
300
e 250 f
<1 200 H
~|= 150
100

50 F

0

t

F 4 < M, <45 GeV/c?
Eoprp >4 GeV/e, |yl < 2.4

—QED
--gEPA 2
+ Data

0.005 0.010 0 0.005 0.010

«

0.015
a

&l 5
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Fig. 7. The left panel shows the correlation between energy distributions of the Minus and Plus ZDC detectors, while the right panel

shows a multi-Gaussian function fit to the Minus ZDC energy distribution/.
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5.02 TeV. The « distributions are normalized to unity integral over their measured ranges/*.
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Abstract

The Lorentz-boosted electromagnetic fields surrounding relativistic heavy ions with large charges can be
treated as a flux of linearly polarized quasireal photons, which can interact via the photon-photon scattering to
produce lepton antilepton pairs. Those photon-photon interactions can happen even in heavy-ion collisions with
hadronic overlap, making an opportunity to probe the electromagnetic properties of the produced deconfined
quark-gluon plasma. In this paper, we review the recent experimental progress of the impact parameter
dependent photon-photon interactions in heavy-ion collisions, and discuss their essential role in probing the

possible electromagnetic properties of quark-gluon plasma produced in hadronic heavy-ion collisions.
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