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Ultraperipheral collisions and light-by-light scattering

Ultraperipheral heavy-ion collisions (UPCs) are a very unique class of
events. In this case, the impact parameter between two incoming lead
nuclei is greater than the sum of their radii, so that they do not interact
primarily through the strong nuclear force, but interact through their
electromagnetic (EM) field. These EM fields are are equivalent to a flux
Trigger definitions of quasi-real photons, which can undergo collision with oncoming
quassi-real photons or nuclei. In particular, they can be used to study
very rare processes, such as light-by-light scattering.
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* L1 (Level 1) - the first stage of hardware-based trigger for ATLAS

+ TAU1 - at least one EM cluster has been registered with a minimum
pr =1 GeV, 2TAU1 means two EM clusters, etc.

+ TE4 - total transverse energy at least 4 GeV

+ VTE200 - veto on events with total transverse energy above 200 GeV

*« MBTS - at least one hit in the Minimum Bias Trigger Scintillators has been
registered

+ TRT - at least one signal generated from tracks that cross the TRT detector

Light-by-light scattering (LbyL) is a very rare process that was first observed by ATLAS
experiment in 2019, based on Run-2 lead-lead data [1]. Only about 100 events of such a
process have been observed in the full Run-2 data set [2]. Recently, it has been proposed that
LbyL events may be sensitive to new physics involving axion-like particles. Therefore, during
Run 3, it is essential to collect a large sample of LbyL events with high efficiency.
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