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Fermionic box LO QED - FormCalc.
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We have compared our results with:

P Jikia et al. (1993),

»  Bernetal. (2001),

P Bardin et al. (2009).
Bern et al. consider QCD and QED corrections
(two-loop Feynman diagrams) to the one-loop

fermionic contributions in the ultrarelativistic limit

(3, 111, 1] > m?). The corrections are quite small

The one-loop W box diagram - LoopTools. numerically. R NOC nsics
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CONTRIBUTION EXCHANGE
P, W, 5 < 16 diagrams 3
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Z =cos @ ;6 - scattering <« pt, = psin 6
-/8\107232‘ ‘| o ,‘1‘ T J— 3£, m=0.75 Gev %\ 10° TTTTTTTT— 38, m=0.75 GeV
= E 2-gluon exchange| 4f, m=0.75 GeV % 2-gluon exchange’i ;li :igJB GeV
. : £ \ —— 4f£ m::O

z P,
my ~ 0.15 GeV
3f =Uu 1d5 S m; ~ 0.15 GeV
ms =~ 0.30 GeV
4f=U,d, S,C mi:1.50GeV

Significant effect of ¢ quark inclusion at z ~ 0 (large p, ) - interference
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Photon collisions:
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W, > 5GeV 306 349 31 36
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C | P,y > 0.9GeV, |yy| < 0.7 (ALICE cuts) 107
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C
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AA—>AA’)/7 - THEORETICAL PREDICTIONS VS. EXPERIMENT

#  ATLAS Collaboration (M. Aaboud et al.),

Evidence for light-by-light scattering in heavy-ion collisions with the ATLAS
detector at the LHC,

Nature Phys. 13 (2017) 852
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v vy — ~7 - using our calculations

v background: ATLAS = | o = 70 + 20(stat.)+17(syst.) nb |
vV vy — ete

vV 99— from ours model = | c =49+ 10 nb
v v —aq PRL (2013)/(2016) = | o = 45+ 9 nb
v 13 events were observed
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M., <5 GEV = 7%7% BACKGROUND
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M., <5 GEV = MESON EXCHANGE
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»+ P. Lebiedowicz, A. Szczurek,
The role of meson exchanges in light-by-light scattering,
Phys. Lett. B772 (2017) 330
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MESON EXCHANGE AT UPC
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RESONANSE CONTRIBUTION & EXPERIMENTAL RESOLUTION
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RESONANSE CONTRIBUTION & EXPERIMENTAL RESOLUTION
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for M,., > 2 GeV
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RESONANSE CONTRIBUTION & EXPERIMENTAL RESOLUTION

Pt~ = (IP1 + Pr2|)
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Very limited region where the signal overestimates the background |
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The cuts on p; -, seems the most efficient to reduce the background |
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CONCLUSION

O EPA in the impact parameter space
O Realistic charge distribution
O Description of the ATLAS data for Pb Pb — Pb Pb v~
O Light-by-light scattering in UPC for M,., <5 GeV -
@ signal new project ConcLusoN

@ background

® vy — n/n’ — ~~ resonance scattering can be
measured with good statistic

1 Sizeable counting rates for realistic luminosity
1 Experimental energy resolution (ALICE & LHCb)

W, <2 GeV: cut on p;, = (|pf1 + pr2|) - optimal solution
W, > 2 GeV: to test the Standard Model

Thank you
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