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Light-by-light scattering in ultra-peripheral
Pb+Pb collisions at s, = 5.02 TeV with th
ATLAS detector
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Physical motivation

Light-by-light (yy — 77) scattering:
@ elastic scattering of two photons,

@ tested indirectly in measurements of the anomalous magnetic moment
of the electron and muon,
@ no direct measurement so far (very small cross section),
o first opportunity to measure in PbPb due to Z* enhancement

@ propose to study anomalous gauge couplings and contribution from
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Trigger and fiducial region

Trigger:

@ minimal activity in the EM calorimeter giz, N :bTL:b‘S;—e":Iijiev “““ ]
(total ET between 5 GeV and 200 2oL ]
GeV), 3 °'B§ N = 2 1

@ no activity in the forward direction, 06t e 15y

@ minimal activity in the tracker. °-4§’ joDal“::ub E

Fiducial region: 0'25 | TFuedm 4

@ two photons with ET > 3 GeV and P 13,20[@2\5/1
In| < 2.4,

@ my,y > 6 GeV,

o pF < 2GeV,

@ track veto,

@ Diphoton acoplanarity,

1— A¢/m < 0.01 (back-to-back).
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Background

@ vy — ete™ - data and MC prediction in control o
o S
- 2 - Data, 480 ub? ATLAS Preliminary

region (one or two tracks) are comparable s B e e ]
@ vy — qg - negligible contribution as no events out E N, = 1 contol regon
of 10° simulated events pass the track veto. N 1
@ exclusive two-meson production - cross section is 19 E
estimated to be very small as compared to diphoton s ]

CEP, thus considered to have a negligible L
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contribution vy acoplanarity

@ central exclusive production gg — ~~ - reduced
significantly by the requirement on diphoton
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in the control region Aco > 0.01 and it is lower 50% o< 2Gev
than in MC. i M=o

@ other background (cosmic-ray muons, EM
calorimeter noise) - estimated from data using

control regions. Q001 002 003 004 005 006
yy acoplanarity
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Results

@ measured cross section ofg = 70 + 20 stat + 17 (syst) nb
@ predicted cross section ofy = 49 4+ 10 nb (arxiv:1601.07001)

Selection | Data l Signal yy — e*e” gg — yy Hadronic fakes Other fakes l Total expected
Preselection | 105 9.1 74 4.7 6 19 113

Nyk =0 39 8.7 4.0 4.5 6 19 42

p?/ <2GevV | 21 8.5 35 44 3 1.3 21
Aco<001 | 13 [ 73 13 0.9 0.3 01 ] 9.9
Uncertainty | | 15 0.3 0.5 0.3 0.1 ‘
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Two back-to-back photons (Er =12 GeV and E7 = 11 GeV) with m., of
24 GeV with no additional activity.

ATLAS

EXPERIMENT
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