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Forward detectors and physics
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Forward detectors and physics
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3/21



High-5* optics

A A

A A
. D

.

beam '
' . proton

beam

/'/ekJSTiC
. proton

profon

low B*

y strong focussing 5
high luminosity

Typical values at LHC:
BT <1m

elastic
proton

.

: high B* :
y weak focussing y
low luminosity

BT >90m

4121



ALFA Detectors

pp — pp



ALFA detectors

Main detectors (MDs)
for physics

Inner station

Overlap detectors (ODs)
for alignment

Detectors operate very
close to the beam

Distance to the beam
determines the lowest
scattering angles (lowest t)
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Elastic event selection
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Event selection based on strong correlations
present in elastic events
Background (normalized in control regions):
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Results: Eur. Phys. J. C 83 (2023) 441
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TOTEM vs ATLAS difference
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ALFA Detectors
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Exclusive pion pair production
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Exclusive event selection

Selection of exclusive events:

Number of events

- forward protons detected in ALFA =
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Results: Eur. Phys. J. C 83 (2023) 627
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First exclusive "7~ measurement with proton tagging at LHC!
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AFP Detectors
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Photon-photon interactions
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Large flux of high-energy photons allows studies of v+ interactions
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Photon-photon interactions

EWK motivation — possible new particles:

ho: g

QCD motivation - proton dissociation and additional exchanges:




AFP detectors and proton reconstruction
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Kinematic matching

Signal: Background:
AFP AFP
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Proton E’;PP closest to E:

First measurement of exclusive dileptons with proton tagging! Demonstrating
performance of proton tagging in standard LHC running.
15/21



Results: vy — ([ PRL 125 (2020) 261801
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.261801

AFP Detectors
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ALP search in vy — v
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AFP ToF - vertex matching

central detector
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AFP in Run 3
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Summary



ATLAS pursues interesting physics using forward proton tagging

Interesting recent results on elastic scattering, central exclusive
production and photon-induced processes

ALFA attempting to collect data with highest-3* special optics

AFP already collected more data in Run 3 than in Run 2
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