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OVERVIEW

ector Boson Scattering (VBS) processes provide a great source of information on the structure of the Quartic Gauge
Boson Couplings (QGCs) [1,2]. The Standard Model allows self interactions of the charged vector gauge bosons,
although vertices with neutral-only bosons are forbidden. A detailed study on the sensitivity of the production channel of
two Z bosons, decaying to four leptons, in association with two jets (ZZjj) at the High-Luminosity Large Hadron Collider
(HL-LHC) and future colliders, such as the Future Circular Collider (FCC), Is presented, focusing on the QGCs within the
framework of an Effective Field Theory (EFT) with dimension-eight operators. Using Monte Carlo simulations at truth-
level and kinematic criteria that mimic the ATLAS detector geometry, constraints on anomalous QGC parameters are
revaluated, and the impact of increased luminosity on the sensitivity of these couplings is examined.

Qﬁepresentative Feynman diagrams of the electroweak ZZjj — 41 + jj process, which is the signal of the analysis, are
presented below, where f; = e*, u*
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The High-Luminosity LHC (HL-LHC) is a
significant upgrade to the current LHC,
designed to Increase the total integrated
luminosity by a factor of 10. This enhancement
will enable the exploration of rare processes
with greater precision.
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CERN, Geneva, Switzerland  Geneva region, overlapping

13-14 TeV (center-of-mass  Up to 100 TeV (center-of-mass

The total EFT amplitude for the three groups of dim-8 operators can be expressed as:
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represents a visionary future project aiming to We study [6] the sensitivity of each EFT operator group by estimating | J°0 70 o ihe
reach energy scales far beyond the LHC. The the cross-section enhancement for the VBS ZZjj channel. 7Z production.

FCC will probe new physics at unprecedented
energy levels, potentially revealing the secrets :
of dark matter, the origin of mass, and more. £
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the operators O, 0,, and O [5] :
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The dim-8 EFT operators, affecting the quartic boson vertices are categorized in groups of
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