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EQUIVALENT PHOTON APPROXIMATION
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EQUIVALENT PHOTON FLUX VS FORM FACTOR
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NUCLEAR C
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NUCLEAR CROSS SECTION
o(PbPb—PbPby+) [nb]
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AA—AA~~y - FORM FACTOR
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Events / 0.005

*collected in Nov. 2018

NUCLEAR CROS

DIS201¢
AA—AA~7y - ATLAS RESULTS e

> ATLAS Collaboration (M. Aaboud et al.),
Evidence for light-by-light scattering in heavy-ion collisions with the ATLAS
detector at the LHC, Nature Phys. 13 (2017) 852
Observation of light-by-light scattering in ultraperipheral Pb+Pb collisions with
the ATLAS detector ATLAS Collaboration, ATLAS-CONF-2019-002*
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HIGHER ORDER PROCESSES..?

Elementary cross section
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Nuclear cross section
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dN/dM,, (1/2.5 GeV)

AA—AA~Y - CMS RESULT

DIS2019

#» CMS Collaboration (A. M. Sirunyan et al.),
Evidence for light-by-light scattering and searches for axion-like particles in
ultraperipheral PbPb collisions at /Sy = 5.02 TeV,
CMS-FSQ-16-012
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AA—AA~yFOR M,, <5 GEV ?
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M, <5 GEV = PIONIC BACKGROUND

A A

bad

M. K-G, A. Szczurek,
wtw~ and 707 pair production in
photon-photon and in ultraperipheral
ultrarelativistic heavy ion collisions,
Phys. Rev. C87 (2013) 054908
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DIS2019

COMPARISON
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RESONANSE CONTRIBUTION & EXPERIMENTAL RESOLUTION

| ENERGY REsoLUTION |
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EXPERIMENTAL RESOLUTION & Pt,~~

Pt~ = (IP1 + Pr2|)
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DIS2019
EXPERIMENTAL RESOLUTION & SCALAR & VECTOR ASYMMETRY
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EXPERIMENTAL RESOLUTION & SCALAR ASYMMETRY

arb. units

Scalar asymmetry
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Number of events, Lj; = 1 nb

dN/dM,, (1/100 MeV)
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AA—AA~y @ MIDRAPIDITY
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AA—AA~y @ FORWARD RAPIDITY
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CONCLUSION

>

CONCLUSION

DIS2019

UPC of heavy ion opens a possibility to measure/
to test the vy — ~~ scattering

» boxes
VDM-Regge
2-gluon exchange
mesons decay
pionic background

Measurable cross section CONCLUSION
ATLAS/CMS have observed 59/14 events confirming
Light-by-Light scattering in UPC

ALICE & LHCb could measure LbyL in Pb-Pb and
Ar-Ar collisions with good statistic (W, > 2 GeV)
Importance of n & n’

Hopeful scalar/vector asymmetry

Next step — Missing contribution (?)

—Electromagnetic excitation
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