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Overview

e Two thesis defenses:
o  Kunlin Han 2022
o Juan Tafoya 2023
e Three ATLAS publications:
o Generic search in multiple final states associated with a Z boson with full run 2 data at 13 TeV
(JHEP 06 (2023) 036) - thesis work of Kunlin HAN
o Top pair production cross section and its ratio with Z production cross section at 13.6 GeV
(arXiv:2308.09529)
o Electron and photon efficiencies in LHC Run 2 with the ATLAS experiment (arXiv:2308.13362)
e Several ongoing analyses:
o Measurement of p_ distributions of the vector boson production at 5 and 13 GeV
o Measurement of differential cross sections of the W boson at 5 and 13 TeV
o Measurement of production cross sections of vector bosons and their ratios at 13.6 TeV
o  First joint analysis of PDFs and EW parameters at the LHC

Showing in red is the focus of the talk
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https://inspirehep.net/literature/2158974
https://inspirehep.net/literature/2689657
https://arxiv.org/abs/2308.13362

Precision measurements of electroweak
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Overview

The inclusive vector boson production cross sections and

their ratios measured using full 2022 run 3 data (~29fb™)

Motivation:
o Validate the detector performance

o Test SM predictions at Vs=13.6TeV

Fiducial phase space:

Born lepton p>27GeV, |n|<2.5
Z: 66<m <116GeV, W: p_">25GeV, mTW>5OGeV

Event Selection:

Lowest unprescaled single lepton triggers
Electron: p.>27GeV, |n|<2.47, barrel-endcap crack veto

Data/MC

Status: February 2022
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Multijet

e Multijet background is estimated
using data-driven method

e Define event categories
corresponding to different regions in
phase space and isolation

e Scan track isolation to reduce the
bias of isolation variable

e Consistent MJ yields are obtained
using different methods

Fit region (FR)
° Lepton p, > 27 GeV
° ETmiss >0 GeV
° mTW >0 GeV
° Pass isolation

Signal region (SR)
° Lepton pT > 27 GeV
e ETmiss > 25 GeV
e mTW>50 GeV
° Pass isolation

Control region 1 (CR1)
° Lepton pT > 27 GeV
e ETmiss >0 GeV
e mTW>0GeV
° Fail isolation

Control region 2 (CR2)
° Lepton pT > 27 GeV
° ETmiss > 25 GeV
® mTW > 50 GeV
° Fail isolation

Multijet yield in SR as % of data
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Results

Theoretical Igredictions are calculated usin
eneSANCe at NNLO QCD +

YTurbo +

RILO EW

and they agree at per-mille level with the ones
obtained with MATRIX

« Reported in PMG PUB note (Pub note)

« Good agreement is observed between measured

results and theoretical predictions
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https://cds.cern.ch/record/2865056

Precision measurements of electroweak
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W differential cross-section with low-mu datasets

Measure the W fiducial and differential cross sections with low pileup datasets

The differential cross-sections are measured as the functions of pT' and n, using low pileup
datasets at Vs=5.02 (~254.9 pb™') and 13 TeV (~338.1 pb™)

Double differential cross-sections are also measured

Fiducial phase space:
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Unfolding
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Summary

A lot of activities and achievements since the last workshop in 2021
Kunlin has defended his thesis in 2022, Juan has defended in 2023
Early Run-3 W/Z cross-section
o The fiducial cross-section of the Z boson has been out with Run-3 ttbar cross sections in
arXiv:2308.09529
o The other W/Z and their ratio results are ready and being reviewed in the SM group
o The measurements provide a new point at 13.6 TeV in energy dependence plots
W differential cross-section with low pileup dataset
The cross-section results are being finalized
Very good precision in systematics
The results will be used to constrain PDFs
The preliminary results have been used by Juan in doing the joint mW-PDFs fits

O O O O
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