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EQUIVALENT PHOTON APPROXIMATION
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A(m) = ABW

√
mmρ0Γρ0(m)

m2 −m2
ρ0 + imρ0Γρ0(m)

+ Bππ

Γρ0(m) = Γρ0
mρ0

m

(
m2 − 4m2

π

m2
ρ0 − 4m2

π

)3/2

Parameter ZEUS STAR ALICE
mρ0 [GeV] 0.77± 0.002 0.775± 0.003 0.761± 0.0023
Γρ0 [GeV] 0.146± 0.003 0.162± 0.007 0.1502± 5.5∣∣∣ BππABW

∣∣∣ [GeV−1/2] 0.669 0.89± 0.08 0.5± 0.04
m [GeV] (0.55− 1.2) (0.5− 1.1) (0.28− 1.512)
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π+π−π+π− PRODUCTION @ RHIC
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1. EPA - strong el-mag field→ photons that can induce
el-mag reactions in A− A collisions

2. Impact parameter space approach
3. Realistic form factor
4. UPC: Good description of

I STAR and ALICE data for ρ0(770) production
I CMS and ALICE data for J/ψ production

dσPbPb→PbPbJ/ψ (y=0;UPC)

dy ≈ 2 mb

5. More central: Good description of
I ALICE data for J/ψ production

dσphotoprod.
PbPb→J/ψ (y=0; b<RA+RB )

dy ∼ (1.00/1.55) mb∗

∗ dσpp→J/ψ (y=0)

dy ≈ 4.31± 0.99 µb⊕ no. of binary collisions

⊕ experimental nuclear modification factor

→ dσPbPb→J/ψ (y=0)

dy ∼ 1 mb
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6. Smearing of ρ0 meson
7. Comparison of four-pion production via ρ0ρ0

production
I γγ fusion
I nuclear double-photoproduction (very large)

Energy mechanism σtot [mb]
RHIC (

√
sNN = 200 GeV) ρ0ρ0 in double-scattering 1.6
−||− ρ0ρ0 in γγ fusion 0.1
−||− π+π−π+π− in γγ fusion 0.1

LHC (
√

sNN = 3.5 TeV) ρ0 in photoproduction 4089.3
−||− π+π− in γγ fusion 46.7
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8. Coherent V production in AA UPC
with electromagnetic dissociation of heavy ions

Single Double Mutual excitation
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Ref.
M. Kłusek-Gawenda, M. Ciemała, W. Schäfer and A. Szczurek, Phys. Rev. C89 (2014) 054907,
”Electromagnetic excitation of nuclei and neutron evaporation in ultrarelativistic ultraperipheral heavy ion
collisions”
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ELEMENTARY CROSS SECTION γγ → ρ0ρ0

σhigh−energy
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t̂max (ŝ)∫
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NUCLEAR CROSS SECTION
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AA→AAρ0ρ0 - FORM FACTOR
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