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Importance of W mass measurement
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W mass precision measurement )
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Uncertainty of previous my, 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

m,y Unc. is dominated by QCD and PDF Unc.

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

Motivation for p% measurement )

arXiv:1512.02192
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probe of QCD, PDFs and Parton shower models.

Low- u dataset is fantastic opportunity to have first
p% measurement at 5TeV with ATLAS!
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https://arxiv.org/abs/1512.02192

W/Z p; ratio modelling and measurement )

Eur. Phys. J.C 78 (2018) 110
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he nice feature of p% measurement

We measure pTZ~ using the lepton system and and
validate had-recoil method for p¥¥ measurement
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Low pileup dataset

Recorded Luminosity [pb'1]

Pile-up: < u>~ 2
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Recorded Luminosity [pb/0.1]
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Data / MC compatibility
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Estimation of py’z using recoil
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Selections and yield

EXPEI!TMENT
channel Z > ete” Z-utu-
|n| < 2.47, excluding crack
Tracker acceptance 137 <|n| <1.52 |In|<2.4
pcone AR=0.2
Isolation 4 e > 0.1
Pr
pt > 25 GeV
Phase space
66 GeV <m;; < 116 GeV
5 TeV yield 52 K 165 K
13 TeV yield 70 K 214 K
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Bayesian unfolding strategy )
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Uncertainty estimation @

EXPERIMENT

Di-lepton measurement Had-recoil measurement
g 10 5= ATLAS work-in-progress g 10 :: ATLAS work-in-progress
E‘ = Z —>eeDATAp_2iterations %‘ § Z — ee DATA u, 4 iterations —
T - Vs=5.02TeV S - Vs=5.02TeV
g [ s |
g S — e
B _I_ ::-_r;z:lsac{li;sr:ructlun
- B
-1 alibration
=@= Data Stats 10 = Egb
=@= MC Stats - — ] ' :
Reconstruction H
=@= Isolation = -~ —
Trigger i -FL|_I_—I L
=@= Recoil 3 ~n 1
10°E
-0~ TTVA [
=@= Bias B
1074 | | | ] ||_|I | ] ] ] | ] ] ] | * Total 1074 ] ] ] | ] ] ] | ] ] ] | 1 1 1 | 1 1 1 |
0 20 40 60 80 100 0 20 40 60 80 100
Pz [GeV] U [GeV]

Due to cleanness in Z channel, statistic uncertainty dominates.
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pZ4 unfolding results @

Di-lepton measurement Had-recoil measurement
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u; is highly correlated bin by bin
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Correlations .
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Compatibility between electron and muon channels

Z—>eelZ—-pu

do/dp! [pb]

Di-lepton measurement

Good compatibility between Z —» ete™ and Z —» u*u~ channels.
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Had-recoil measurement
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Compatibility between dilepton and u; methods )

ATLAS

EXPERIMENT
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Ssummary 9

ATLAS

EXPERIMENT

* Results of p% measurements using low-pileup dataset at 5TeV are present. This
is crucial input for p} / p% measurement, as well as for W mass measurement.

* The method using hadronic recoil to estimation pZ is validation for pJ’
measurement.

* We plan to publish a p7”/ and p# paper for Moriond 2020.
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Backgrounds estimation
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Selections and yield

Electron ID:
* Trigger:HLT el5 l|hloose _nodO L1EM12
Medium electrons
p7> 25 GeV
|Az0| < 0.5 and |d0 /o|< 5;
In| <2.47; |n| £1.370r |n| 21.52
ptvarcone20/ p7 < 0.1

Muon ID:

trigger HLT _mul4
pr>25 GeV

|Az0|<0.5 and |d0/o|<3
In|<2.4

ptvarcone20/ p < 0.1

24 October 2019

EXPEI!TMENT
Z reconstruction selection
e 2 opposite sign electrons/muons
66 GeV <m;< 116 GeV
yield 5 TeV 13 TeV
Z > ete” 52 K 165 K
Z - utu” 70 K 214 K
Mengran 21



Overview of the lepton corrections

derived in low-p data

high-u data extrapolated

electron calibration

separate for 5 and 13 TeV

electron Reco SF

high-mu with extrapolation systematic

electron ID SF

separate for 5 and 13 TeV

electron Iso SF

combining 5 and 13TeV SF

electron Trigger SF

combining 5 and 13TeV SF

Muon calibration

high-mu

Sagitta bias

custom, derived with low-u 13TeV only

Muon Reco SF

high-mu with extrapolation systematic

Muon TTVA split into 5TeV and 13 TeV (2017+2018 combined)
Muon Iso SF split into 5TeV and 13 TeV (2017+2018 combined)
Muon Trigger SF split into 5TeV and 13 TeV (2017+2018 combined)
details of the low-mu lepton correction in the first EB meeting
24 October 2019 Mengran
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https://indico.cern.ch/event/835089/contributions/3504084/attachments/1882139/3101509/LAB_EBMeetingWpT.pdf

Migration and purity for5TeVZ — ete™ )

Less bin-to-bin migrations in di-lepton measurements.
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Migration and purity for5TeV Z - u*u~

Less bin-to-bin migrations in di-lepton measurements.
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U

Uncertainty [%]

ncertainty estimation for Z = uu )

Di-lepton measurement Had-recoil measurement
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Due to cleanness in Z channel, the dominate uncertainty is statistic uncertainty.
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pZ unfolded results in Z = pu channel
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u; is highly correlated bin by bin
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Correlations in Z = uu channel -

ATLAS work-in-progress
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