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Measurement of the Z boson Invisible Width at Vs = 13 TeV with the ATLAS Detector. Submitted to
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Precise Measurements of W- and Z-boson Transverse Momentum Spectra with the ATLAS Detector
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Vector Boson Production Cross Sections and Ratios at /s = 13.6 TeV
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7 Uncertainty

collected in 2022, the first year of Run 3 of the LHC.
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Their ratios, and ratios of tt and W-boson fiducial cross sections
are also measured. 0

Extracted using Profile Likelihood (PLH) fits to the inclusive data.
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EW and top-quark background processes estimated using MC and multijet (MJ) estimated

using a data-driven technique.

Compared to NNLO theory and NNLL g.-resummation (QCD) + NLO (EW) accuracy with
different PDF sets.


https://inspirehep.net/literature/2770237

The W and Z-boson fiducial cross sections and their ratios are in overall

good agreement to prediction.

The tt/W ratios are slightly lower than predicted but consistent with Run 3
tt Cross section measurement. First time measuring tt/W ratios.

Values are consistent across multiple PDF sets.
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Z boson Invisible Width at /s = 13 TeV

Z boson events with jets and missing transverse energy at

Vs = 13 TeV using 2015-16 data from Run 2 with 37 fb™! the ratio of
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https://inspirehep.net/literature/2730743

Using T'(Z — inv) = R™ . I'(Z — ¢¢)to find the Channel Value [MeV]
width, channels are in good agreement.

7 — ee | 490+ 3 (stat) =+ 16 (syst)

The combined value of is in good agreement with Z Z — i | 511+2 (stat) + 13 (syst)
resonance lineshape from LEP 499.0 + 1.5 MeVand SM
prediction 501.445 + 0.047 MeV.

Combination = 506 + 2 (stat) £ 13 (syst)

Most precise measurement for recoil-based final

ATLAS R

states to date! EtaTel s o Total WM Syst | SM
LEP Lineshape L 499.0 + 1.5 MeV
Sensitive to the number of light neutrinos that couple s . P
to the Z boson and potential non-SM contributions.
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W Boson Mass and Width at \/s = 7 TeV

Reanalysis of W boson mass and first W boson width
measurement at LHC using 4.6 fb™' of data taken at

012"
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https://inspirehep.net/literature/2771258
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Overview of I', measurements
ATLAS - e =
Vs=7TeV, 46"

W Boson Width

The p% and mrdistributions are also sensitive the W boson width.
Weight of mp ranges from 84-89% depending on the PDF set.

@ Measurement
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01

W mass is treated as a constraining parameter using the SM

expectation from EW fit m?VM = 80355 + 6 MeV
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= 2202 £ 47 MeV

First measurement of this at LHC and most precise to date! A ATLAS & Bestiitp 530
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A simultaneous PLH fit of both mass and width using the CT18 PDF set
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W and Z boson p_ Spectra at /s = 5.02,13 TeV

Measurement of W and Z transverse momentum . W= —u v

spectra using dedicated low pileup ({&) ~ 2) runs in ATLAS
2017+2018 corresponding to 255 pb™' and 338 pb™ at EXPERIMENT

Y (m)

'\/S = 5_02 and 13 TeV’ respectlvely- / . ' . Run Number: 354396, Event Number: 870863902

Date: 2018-06-28 23:27:00 CEST

Special run conditions allow for better hadronic
recoil resolution needed for the measurement oquw.

Hadronic recoil resolution improved by 3% at low pg
and 15% at p}. ~ 50 GeV compared to Vs =7 TeV
measurement.

Hadronic recoil calibrated using Z — ¢t ¢~ events
since they are fully reconstructable.

Z (cm)
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https://inspirehep.net/literature/2775442

Hadronic recoil resolution allows for minimum bin width of 7 GeV at low p¥ so unfolding
systematics are <1%.

p% is measured separately using hadronic recoil and pf}e.

x? minimization for data and simulation agreement optimized to the hadronic recoil distribution.
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After analysis selection and background subtraction the distributions
undergo iterative Bayesian unfolding to correct for detector effects.

Electron and muon channels are combined using BLUE prescription.
Final measurements are compared to extensive list of predictions.
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measure important electroweak parameters like the W boson 2
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7\

/
/

\ =

\ \
\ 9

_ _

LHCP 2024 Alexander Bachiu



Questions?




. Category o(Z—-ee) | o(Zopuu) | oc(Z—o) | oW se V)| oW sety) | oW - uv) | o(WH— uty)
C ross- S e Ct lon an d Luminosity %) 53 52 25 25 25 24
Pile-up 12 0.3 0.8 1.1 1:1 0.3 0.4
. . . MC statistics <0.2 <0.2 <0.2 <0.2 0.4 <02 0.4
Ra tl O S U n Ce rta | n tl e S Lepton trigger 0.2 0.4 0.2 12 13 1.0 1.0
Electron reconstruction 14 - 0.9 0.7 0.8 - -
Muon reconstruction - 2.1 1.4 - - 1.0 1.0
Multi-jet - - - 29 2.4 1.3 1.1
Other background modelling <02 <0.2 <02 <02 <0.2 0.5 0.4
Jet energy scale - - - 14 1.4 1.3 1.4
Jet energy resolution - - - < 0.2 0.3 0.2 0.2
NNIVT - - - 1.6 1.5 1.3 L3
ES track soft term - - - <02 0.4 <02 <02
PDF 0.2 0.2 <02 0.8 0.8 0.6 0.5
QCD scale (ME and PS) 0.6 <0.2 0.3 13 1.2 0.6 0.6
Flavour tagging = = - - = = =
tf modelling - - - - - - -
Total systematic impact [%] 3.0 3.1 2.9 5.0 4.5 3.8 3.6
Statistical impact [%] 0.04 0.03 0.02 0.02 0.01 0.01 0.01
Category o(W™ = V) | c(W* = *y) | c(W* = €v) | Ry+jw- | Rwe/z | Rizjw
Luminosity 2.5 2.4 2.4 <02 0.3 <0.2
Pile-up 0.5 0.7 0.6 <0.2 <02 | <02
MC statistics <0.2 0.2 <0.2 <0.2 <02 | <0.2
Lepton trigger 1.0 0.9 0.9 <02 0.7 0.8
Electron reconstruction 0.4 0.5 0.4 <02 0.5 0.4
Muon reconstruction 0.6 0.6 0.6 0.2 0.8 0.6
Multi-jet 1.2 1.2 1.2 1.6 1. 1.0
Other background modelling 0.4 0.4 0.4 < 0.2 0.3 0.9
Jet energy scale 1.3 1.3 1.3 <0.2 13 13
Jet energy resolution <0.2 0.2 <02 <0.2 <02 | <02
NNJVT 1.4 1.3 L3 <0.2 1.3 <0.2
EMis track soft term <02 0.3 0.3 <02 0.3 0.3
PDF 0.5 0.5 0.3 0.5 0.2 0.4
QCD scale (ME and PS) 0.8 0.7 0.6 <02 0.7 0.7
Flavour tagging - - - - - <0.2
17 modelling - - - - - 1.1
Total systematic impact [ %] 3.7 3.5 35 1.7 2.4 2:5
Statistical impact [%o] 0.01 0.01 0.01 0.01 0.02 0.32
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