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Two-photon processes
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- Accelerated charged particles
surrounded by photons

- Equivalent photon approximation

- Two-photon processes can be
computed within QED
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Motivation for research

EWK motivation — possible new particles:
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QCD motivation — proton dissociation and additional exchanges:
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ATLAS forward detectors

WA 5.6<|n|<59

LUCID

ZDC = Zero Degree Calorimeter

AFP = ATLAS Forward Proton detectors
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Evidence: Nature Physics 13 (2017) 852
Observation: Phys. Rev. Lett. 123 (2019) 052001
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v~y — Il In PbPb

ATLAS

EXPERIMENT
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Using ZDC for identifying dissociation
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Differential measurements
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Evidence: Phys.Rev.D 94 (2016) 3, 032011
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Modeling charged particles

Pile-up interactions

Fraction of events
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Important for understanding backgrounds and signal efficiency
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Event selection and results
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- Measurement: o = 3.13 £ 0.31(stat.) + 0.28(syst.) fb

+ MG5_AMC@NLO+PYTHIA8 MMHT2015ged xS?: 0 = 2.8 £ 0.8 fb
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- HERWIGY elastic rescaled: o = 2.34 £ 0.27 fb
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with proton tagging

Measurement w/o proton tagging: Phys. Lett. B 777 (2018) 303 15/ 18



Analysis strategy

Signal: Background:
/2 AFP ¢ AFP
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Kinematic matching and measurements
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- Photon-photon interactions present in hadron collisions
- Interesting both from EWK and QCD points of view
- ATLAS measurements in PbPb and pp collisions

- Important role of forward detectors:

- ZDC - forward nucleons
- AFP - forward protons
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