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Importance of W mass measurement

O Full EW 2-loop
Z-partial widths at 1-loop

M, o l 0.0 (0.0)
Improving the precision of the my, measurement is an important " | e
. " . i 0.2 (0.1)
test of SM, and is sensitive to new physics. W, 02 02
I, L | 0.0 (0.1)
o [1.5(-1.6)
Rep -1.0(-1.1)
A% -0.8 (-0.8)
A(LEP) | | | 0.2 (0:2)
A(SLD)| : - |-2.0(-2.0)
sin2®';'f"(oFB) -0.7 (-0.7)
A | 0.0 (0.0)
A, | | 0.6 (0.6)
Akl 0.9 (0.9)
A 2.5 (2.5)
R? 0.0 (0.0)
R} { 1-0.8 (-0.7)
LY 0.5 (0.4)
o (M) 1.7 (0.9)
Ao (V) ' -0.2(-0.2)
pil s o s el o] o o oy s

3 2 10 1 2 3
(O, ~Opeae) / ©

meas) meas

Mengran



W mass precision measurement
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Uncertainty of previous m,, measurement with ATLAS A@)S

EXPERIMENT

W mass measurement with ATLAS at 7 TeV arXiv:1701.07240

Stat. Unc. Exp. Syst. Unc. Modelling Unc. Total Uncertainty
(MeV) (MeV) (MeV) (MeV)
6.8 10.6 13.6 18.5
QCD Unc. EW Unc. PDF Unc.
8.3 MeV 5.5 MeV 9.2 MeV

myy Unc. is dominated by QCD and PDF Unc.

QCD Unc. mainly comes from mismodelling of py¥ < 30 GeV.
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https://arxiv.org/abs/1701.07240

Motivation for p% measurement )

Z boson is produced with non-zero p;
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Precision p% measurement is an excellent

probe of QCD, PDFs and Parton shower models.
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arXiv:1512.02192
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Low- u dataset is fantastic opportunity to have first

p% measurement at 5TeV with ATLAS!


https://arxiv.org/abs/1512.02192

W/Z p; ratio modelling and measurement )

Eur. Phys. J.C 78 (2018) 110
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W/Z pr measurements disagree with theoretic predictions Pileup degrades measurement of the W/Z recoil.
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he nice feature of p% measurement @

hadronic recoil ,

= /_—. ’
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We measure p% using the lepton system and and A
validate had-recoil method for p¥¥ measurement
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Low pileup dataset

Pile-up: < u>~ 2
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Selections and background estimations
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Bayesian unfolding strategy 9
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Unfolding procedure using Bayes’ theorem
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Uncertainty estimations 9
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* Luminosity uncertainty is 1.5%.
 Statistic uncertainty and unfolding bias uncertainty are the
main contributions to overall uncertainty.
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Unfolded results compared to predictions
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Powheg+Pythia8 (AZNLO tune) is the best describing data in low pT region.
Sherpa predicts the high pT region better.
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Channels compatibility @)
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* Electron and muon channel results are in good agreement.
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Compare with previous ATLAS 13TeV pT measurement @
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Our results are in good agreements with previous ATLAS p72~ measurements at 13 TeV

Previous pT paper: arxiv:1912.02844
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https://arxiv.org/abs/1912.02844

owards W mass measurement @
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Summary )

e Results of p% measurements using low-pileup dataset at 5 and 13 TeV are
presented. This is crucial input for W mass measurement.

* We plan to publish a p}¥ and p# paper for in 2022. Then the group will go
working on the W mass measurement based on the studies.
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