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EN11-142 : Determination of Z boson double-differential cross-sect.

ATLAS Collaboration, arXiv:2309.09118

Motivation C
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@ Full-lepton phase space cross sections are
needed for precise rapidity measurements
interpretation (PDF fits) _ N
@ pT-y-Al measurement based on
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EN11-142 : Determination of Z boson double-differential cross-sect.

ATLAS Collaboration, arXiv:2309.09118

Methodology

@ Measurement of the unpolarised cross section based on the angular momentum
decomposition

@ Extrapolation to full-lepton phase space through analytic continuation of spherical
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EN11-142 : Determination of Z boson double-differential cross-sect.

ATLAS Collaboration, arXiv:2309.09118
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EN11-142 : Determination of Z boson double-differential cross-sect.

ATLAS Collaboration, arXiv:2309.09118

Results
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EN11-142 : Precise determination of ag from the recoil of Z-boson

ATLAS Collaboration, arXiv:2309.12986

Motivation
@ Single free parameter of QCD in g (L0
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@ World average dominated by lattice QCD and tau decays,
few N3LO determinations (tau decays, Z hadronic width)
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EN11-142 : Precise determination of ag from the recoil of Z-boson

ATLAS Collaboration, arXiv:2309.12986

Metodology

@ Double-differential ds/dp+/dy cross sections in full-
lepton phase space

@ Theory predictions at N4ALLa+N3LO
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The recoil of Z bosons is sensitive
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EN11-142 : Precise determination of ag from the recoil of Z-boson

ATLAS Collaboration, arXiv:2309.12986

Results

o Comprehensive list of theoretical systematic
Uncertainties considered

o Total uncertainty inflated by sqrt(;/%/dof)

o Most precise single-measurement experimental
determination of oi5(m;), With total uncertainty at
the level of 0.7%

o As precise as and in agreement with the world
and lattice QCD averages
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EN10-138 : Cross section measurements of pp->Z vy jj events
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® EW production of a Zy pair probes the neutral quartic gauge couplings, which are
forbidden at the lowest order in the SM - sensitive test of BSM effects
® Results consistent with the SM predictions
H

Dominant systematics: photon treatment
—> Theoretical photon treatment, expertise of colleagues from IFJ PAN
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EN11-142 : Joint polarisation of boson pairs in pp->WZ X events
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" First observation of all joint heligity fractions fy, fyp, 1y, f7p (consistent with the SM)

® The longitudinal degree of freedom of W & Z is related to the mechanism of the EWSB

—> First step for the measurements that uniquely probe the EWSB mechanism at high

transferred momentum
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EN 10-138 and EN11-142 : plans for 2024
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" pp-> WZ X: conclude the measurements of several S oot — oo |k R
differential distributions and extract limits on the Wilson oom
coefficients of an Effective Field Theory to search e
for BSM effects. Z‘::_ T
Focus on CP-violating effects less studied so far. | o? X G ¥
Use of angular variables ( more sensitive ) O e -
g Agular variable. ...}

triple product x (GeV)

" pp-> WZ jj X : conclude the measurements of the integrated and differential cross
sections of the W and Z scattering process of W and Z with full Run 2 data (4 times
more events in a measurement statistically dominated)
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" pp~> HH - bbyy : key measurement @ HL-LHC for the understanding of the EWSB
—> need photons treatment expertise
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