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Details in: https:/larxiv.orglahs/2207.03012 (JHEP, to appear)


https://arxiv.org/abs/2207.03012

Rich & unique (B)SM yy physics with UPCs at LHC
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SYStem Sun Lint Ebeam1 + Ebeam2 YL Ry E;’nax Y, S;’nyax
Pb-Pb 5.52 TeV 5nb~! 2.76 + 2.76 TeV 2960 7.1 fm 80 GeV 160 GeV
p-Pb 8.8TeV 1 pb'1 7.0+ 2.76 TeV 7450, 2960 0.7,7.1fm 2.45TeV, 130GeV 2.6TeV
pP-p 14 TeV 150 fb~1 70+ 70TeV 7450 0.7 fm 2.45TeV 4.5TeV
Process Physics motivation
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“Standard candles” for proton/nucleus y fluxes, EPA calculations, and higher-order QED corrections

Anomalous 7 lepton e.m. moments [29-32]
aQGC [25], ALPs [27], BI QED [28], noncommut. interactions [36], extra dims. [37],. ..
Ditauonium properties (heaviest QED bound state) [38, 39]
Properties of scalar and tensor charmonia and bottomonia [40, 41]
Properties of spin-even XYZ heavy-quark exotic states [42]
(with VM = p, w, &, I/, T): BFKL-Pomeron dynamics [43—46]
anomalous quartic gauge couplings [11, 26, 47, 48]
Higgs-y coupling, total H width [49, 50]
Higgs potential [51], quartic yyHH coupling
anomalous top-quark e.m. couplings [11, 49]
SUSY pairs: slepton [11, 52, 53], chargino [11, 54], doubly-charged Higgs bosons [11, 55].
AL Ps [27, 56], radions [57], monopoles [58—61], gravitons [62-64].. ..

Low-x 2022, Sept'22

217 David d'Enterria (CERN)



gamma-UPC yy MC event generator

m So far existing MC event generators (StarLight, SuperChic, FPMC, UPCgen...)
include only a few hard-coded yy processes: QED/QCD LO only, no extra

v/gluon FSR, no generation of (“uninteresting”) background processes,...

m gamma-UPC changes this significantly: Any arbitrary (B)SM, Quarkonia
matrix elements with MG5@NLO & HelacOnia, N y/gluon FSR out-of-the-

box, extendable to NLO QED/EW, proton kinem. available, LHE output,
2 hadron form factors (y fluxes) coded, p-p,p-A,A-A (for any A) UPCs,...
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m gamma-UPC key ingredients:
1) Matrix elements: MG5@NLO & HelacOnia (NLO QCD, plus y/g FSR’s)

2) p,A form factors: Electric Dipole (EDFF) & Charge (ChFF) y fluxes
3) p,A survival probability: via Glauber-MC-based eikonal
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Yy Cross sections & luminosities

B Cross section:
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Many examples of yy collision x-sections

m C-even resonances: m Double fermions/bosons:
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vy collision differential x-sections

m Breit-Wheeler process yy - e+e-:

Process, system

Scaled CMS data [13]
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m Light-by-light scatt. yy - vyy:

« Light-by-light scattering (loop-induced)

Process, s ystem

ATLAS data [15]
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Normallsatlon experiment is 2 std. larger than theory

m Generic conclusions:

EDFF gamma-UPC~ Starlight
ChFF gamma-UPC~ SuperChic

Norm.: EDFF better than ChFF
Shape: ChFF better than EDFF
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gamma-UPC outlook & summary

m gamma-UPC is a new versatile MC evt generator for any yy process with
protons & ions UPCs. Interfaced to MG5@NLO & HelacOnia.

m Ongoing/Future developments:

 Non-zero photon k_ (working script upon request)

* Protons kinematics for transport to & tagging at RPs spectrometers
» Semi-exclusive photon-photon and W/Z-photon processes

« NLO QED and EW corrections

» UPCs for electron-proton or electron-ion collisions

m Download it, test it, use it (or ask us to produce the LHE files) for your
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A library for exclusive photon-photon processes in
ultraperipheral proton and nuclear collisions

By Hua-Sheng Shao (LPTHE) and David d'Enterria (CERN)

Please cite arXiv:2207.03012
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