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Diffractive processes
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ATLAS Detector

Forward physics
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..but also forward detectors providing measurements
of forward intact protons: ALFA and AFP
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Soft diffraction
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Diffractive jets

Forward physics

e AE = Low pile-up data from 2010 (/s = 7 TeV)

experiment

m Rapidity gap based on
pI— m tracks (|n| < 2.5, pT > 200 MeV) x

w/o forward

e m calorimeter cells (|n| < 4.8)
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Diffractive jets
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m Evidence of diffractive component
m Good description by Pythia8

m Gap survival probability: 0.16 + 0.04 (stat) + 0.08 (exp. syst.)



Two-photon processes

m Two-photon processes can be

Measurements computed within QED

w/o forward .

LS (T m Exclusive vy — 1l

» Standard candle for
photon-induced physics

= Non-negligible background to
Drell-Yan like reactions

m Test of SM AWW and v WW
couplings

m Searches for new physics
m QCD:

m absorptive corrections
m dissociation
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vy — ppe in pp: event selection
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e oeriment m Preselection:
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m Agreement with calculations (absorptive corrections are important)
m Agreement with CMS measurement



Forward physics
results of the ATLAS
experiment

Rafat Staszewski
Measurements

w/o forward
proton tagging

Light-by-light scattering in PbPb

Elastic scattering of two photons

Quantum effect: not present in classical
theory

Very small cross section

No direct observation so far

Possible channel to study new physics




vy — vy in PbPb: results
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m First direct observation of the light-by-light signal
eSS m Excess in the data consistent with predictions

w/o forward

proton tagging (M. Ktusek-Gawenda et al., Phys.Rev. C93 (2016) no.4, 044907)
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m Observed significance: 4.40 (expected: 3.80)
m Signal strength: 1= 1.6 0.6
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Proton tagging:
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ALFA (Absolute Luminosity For ATLAS) detectors
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AFP (ATLAS Forward Proton) detectors
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Nore: distances between detectors not in scale!
experiment

Scattered proton Near Roman Pot Station:

+ 4silicon tracker planes

Incoming protons

Far Roman Pot Station:
« 4silicon tracker planes
* 4x4 L-Quartz bars

Proton tagging:
AFP detectors




AFP physics

0.
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experiment m soft diffraction
m hard diffraction
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m exclusive diffraction
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m two-photon processes TR ‘

® new physics

“

Proton tagging:
AFP detectors
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AFP data taking
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m Several insertions with
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in August
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Summary

Forward physics

Measurements of diffraction with rapidity-gap method exploiting
ATLAS central systems

m soft diffraction

m diffractive jets

m Two-photon physics
Summary m Absorptive corrections

m Proton dissociation

m Observation of light-by-light scattering
m Proton tagging

m ALFA — elastic scattering, low-mass diffraction
m AFP — high-mass diffraction, hard diffraction, exclusive
diffraction, two-photon physics
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