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Introduction

W/Z where discovered in the 80’ and we are still discussing how to improve our
measurement

Important test of:
»  perturbative QCD, pdf studies :
good test bench for Higgs production studies
» EW lagrangian:
Testing the consistency of the SM and probing beyond SM contributions
» irreducible backgrounds for Higgs /Top/ searches
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Experimental handles

Selection of W(e/u+v) or Z(ee/up) candidates:
* single lepton triggers used for online selection

e reconstruction of isolated charged leptons of pT > 20 or 25 GeV in detector
acceptance

Electronup to |n| =2.4 CMS, |n| =2.47 ATLAS
Muon up to [n| = 2.4 CMS and ATLAS

In W analyses:
identify escaping neutrino reconstructing the hadronic recoil

Luminosity ~2.5% , Lepton efficiencies 1-2 %, Recoil resolution O(10 GeV)

Experimental challenges ahead for the precision measurement:
- keep low triggers threshold
- make even robust the PU mitigation
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Experimental handles

> 1 Og E_l T [ T T T I T T T I T T T l T T T I T _§ > X1 013 T T T T 413 pbl‘1 (113 Tel\/)
3 E ATLAS Vs=8 TeV, 20.3 fo’’ 3 & i ) CMS rreliminary |
~ 1 08 L-p_>20GeV, <24 up-channel o 8— Y —o— data -
N E T 3 N = o . " e n
= - -eData 0z - un - o ~ N oo W—ev ]
o) - . - J% . \ I EWK+E ]|
3 107k Oy v - nwee Bww, wz, zz - ; s ¢ @8 QCD
E [lmutti-jet Bw - 1v 3 < 0l 6 e * H
106 i Hz-<x [t t + Single top _ S - =
: = | L 7
10°E = = B 1
s 3 e -
C ] 5 _]
10* ERLA -
i 0 ' ]
10° ﬂ o0&
I_ 8 0.2 |
— 0.1
1 02 < D'_ % 0 0 o w-v‘. PYRY Y ““‘+++| : || T‘I 4
60 80 100 120 140 80 5 T+f’
m, [GeV ol _ . .
1 [GeV] 0-29 50 100 150
E; [GeV]

Large number of events allow to control systematics, monitor
backgrounds, reduce backgrounds or systematics via tighter cuts,
validate theoretical estimates and modeling ...
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Experimental handles

Reconstruct and select jets:
 Anti-kt AR = 0.4 CMS and ATLAS (=0.5 CMS Run I)

e Typical jet pT > 25 or 30 GeV

* Acceptance up to |y|<2.5 ATLAS, |n| =2.4 CMS

Impact of JES uncertainties:

Relative JES uncertainty [%]
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Main themes

* Higgs or BSM signal significance optimized by categorizing events
according to kinematic properties (e.g. jet bins, Higgs pt ... )

for WW,tautau , production
CMS Preliminary ~ 35.9 fo” (13TeV)
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Main themes

We’re well past the “low hanging fuit” type of measurements

* measurements are systematics level dominated and we need to go
beyond from the early type prescription

How much can the precision of SM predictions be improved ?
e Should be enough to be sensitive to small departures from SM behavior
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Eur. Phys. J. C 76 (2016) 291 Z prOd UCtiOn
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1/c dc/dpi ResBos / Data

Comparison with MC

CMS-PAS-SMP-15-011
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/ production & parton shower

Eur. Phys. J. C 76 (2016) 291
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Low Z pt production (ptZ< MZ)

ATLAS-STDM-2014-18, submitted to EPJC
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W/Z pt ratio

Special low pileup run at vs = 8 TeV

CMS
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Phys.Lett.B750(2015)154
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V to V+jets production

Jan2017 _ CMS Preliminary
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In order to have pT (V) != 0 the boson has to recoil against at least one parton.
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Very high pT Z+jets in CMS

CMS Experiment at LHC, CERN
Dala recorded: Sun Aug 14 1529:41 2016 CEST
Run/Event: 278820 / 713819890
Lumi section: 400

Drbit'Crossing: 104631895 / 543

DP2017_001

17 reconstructed
vertices

M(MK) = 91 GeV
Pr(Mp) = 1260 GeV
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Z/W + Njets

Phys.RevD. 95.052002
ATLAS- STDM-2016-01,submitted to EPJ
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Z/W + HT

ATLAS- STDM-2016-01,submitted to EPJ
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More jet differential measurement

ATL- PHYS-PUB-2017-06 ... still something to improve

Z — e*e”, dressed level
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Early on observed pT balance between the Z and jet confirms . _ .
that the jet energy scale section for Z+jet production Handling of weights give
Now experimental uncertainties smaller of the ones assigned some unphysical events
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... also in Z+jets
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Increasing the pT of the leading jet (i.e.

Ptj1>500GeV)

— enrich events where a W is radiated
from a quark leg in a dijet event

Sherpa and W+j (and jj) NNLO
incorporating NLO QCD and EW
corrections to both processes
yield good description
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Roughly ten times lower cross sections than QCD Production
Important for VBF production studies of Higgs boson

Exp Key : Exploit rapidity gap structure of events in order to enhance signal, constrain

modeling from data

LHC electroweak Xjj production measurements
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Z/y +jet and y+jet ratio

Differential cross section ratio as a function of boson p;
Compared to Madgraph and BLACKHAT (QCD-NLO) calculation
Inclusion of EW corrections results in better agreement
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Splitting Scales in Z events
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observe similar behavior in the description:
general underestimate of the bulk, and overestimate of the low region and tail
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Summary

Large database of information extracted from
LHC Run | and Il data for further improvement of
MC predictions

More on V+heavy flavor and multijet in other
talks in this workshop
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