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Measurement of Z boson production

In association with jets at ATLAS

Z + jets production at the Large Hadron Collider (LHC) allows for precision
measurements and provides important tests of perturbative QCD and help probe
the proton structure. In addition, Z + jets are irreducible backgrounds in Higgs
boson measurements and in physics searches beyond the Standard Model.
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First cross-section measurement of the production of a Z boson in association | Measurement of the production cross section of a Z boson in association with b-
with high transverse momentum (p+) jets using full Run 2 data with £=139 fb'. | jets using partial Run 2 data with £ = 35.6 fb™'.
Focuses on a high-p; selection to enhance and study collinear and back-to- | Z + 1 b-jet measurements probe the proton composition through the b-quark
back Z boson emissions. High-p; selection requires leading jet transverse arton probability function (PDF). MC predictions are sensitive to number of
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momentum above 500 GeV and enhances the emission of on-shell Z bosons. quarks in the PDF, called the flavour number scheme (FNS).
[~ Z . 1 Z + 2 b-jets is sensitive to gluon splitting and Z boson emission from di-jet events.
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Figure 1: Leading Feyn_man_ diagrarps_for collinear Z + 2 jets (left) Figure 4: Leading Feynman diagrams for Z + 1 b-jet (left)
and back-to-back Z + 1 jet (right) emissions. and Z + 2 b-jets (right) emissions.
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overpredict data as jet pr [GeV] Figure 5: Detector level data and MC co?rTl [areisc])n of Normalizations estimated with
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Figure 2: Detector level data and Monte Carlo (MC) | Z-boson prfor events with at least 1 b-jet. flavour sensitive distributions
comparison of leading jet pr. '
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Figure 3: Differential cross section as a function of | collinear and back-to-back ARz, | Important measurements serving
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= /Ay? + A¢? the leading b-jet in events with at least 1 b-jet.
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