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Introduction

e W and Z bosons are produced at high rate at the LHC in collisions with different center of mass
energies (7, 8 and 13 TeV)

e Processes involving production of Z or W boson in association with jets are an important part of the
LHC physics program:

provide fundamental tests of quantum chromodynamics (QCD)

important for understanding and modelling QCD interactions

essential to improve theoretical predictions and MC generator techniques

constrain the parton distribution functions (PDFs)

important background to many Standard Model processes as well as to searches for physics
beyond the SM
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e W and Z bosons are reconstructed via leptonic final states that are the cleanest final states
experimentally

> The most recent V + jets results from ATLAS, CMS and LHCb collaboration are
presented in this talk



Analyses overview

Vector Boson + X fid. Cross Section Measurements status: Juy 2021 JLdt perence
v T | 3 e,
Th F
In today's talk: R i
. LHopp V=13 Tev | 7 MG R E
. . . - . 2 eepy e 6 HEpos ot 117
v Measurements of the production cross section of a Z boson in association with e satoyst | 4 mSCoweon
. . . . . - 46 07,032 (2013)
high transverse momentum jets in pp collisions at Vs = 13 TeV with the ATLAS 2422 WCpp E=8Ter | 1 Ao g
D 3 CONE-2021-
detector o R .
v Azimuthal correlations in Z+jets events at 13 TeV (CMS) o e EarT e B
.y . . . ~itie 46 JHEP 10,141, (2014)
v Measurement of multi-differential cross sections for the production of a Z boson 24 m 0 BE HErvpEh o
in association with jets in proton-proton collisions at \s = 13 TeV (CMS) Zam A LT
v Measurement of charged hadron production in Z-tagged jets in proton-proton W enp 3 O e
. . * o 4.6 EPJC 77 (2017) 367
collisions at Vs = 8 TeV (LHCb) Wt il Wy S
. . Lo . . = —C— 46 EPJCT5(2015)82
v Measurement of forward W and Z boson production in association with jets in w2 e 28 B
- isi Vs = il — 08 B
proton-proton collisions at Vs =8TeV (LHCb) ) —— e— 202 JHEP 05 (2018) 077
) . L . . “W+24] I 45 EPJCT5(2015)82
v Determination of the parton distribution functions of the proton from ATLAS 1 i —— %f_'gz %EE;?E 5812( 327)
. . . . . ey s “Wilbteti g 06, 084 (2013
measurements of differential W* and Z boson production in association with jets 75" e e T
" 3 e BEme
~31j O ATLAS Preliminary 46 EPIC74(2014)3168
-22j [ e | 4.6 EPJC 74 (2014) 3168
34 ——— \5=5,7,8,13 Tev s Eenba e
[ 3.2 JHEP 02 (2017) 117
[ 20.2 JHEP 02 (2017) 117
] Lo ! 1 \ | 46 JHEP 02 (2017) 117
1

. : 0 12 14 16 18 2?0
Full list of analyses: data/theory

=  ATLAS : https://twiki.cern.ch/twiki/bin/view/AtlasPublic/StandardModelPublicResults
= CMS : hitps://cms-results.web.cern.ch/cms-results/public-results/publicabons/SMP/index.html
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Collinear Z + jets ATLAS
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The collinear and the back-to-back events studied back-to-back
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. . . CMS
Z + jets differential measurements

Measurement of differential cross sections as a function of: CMS-PAS-SMP-19-009

- double differential p; and |y| of Z and jets
- exclusive and inclusive jet multiplicities (up to 8 jets)
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Z + jets azimuthal correlations
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Charged hadrons in forward Z + jets

Measurements of charged hadrons in jets recoiling against a Z boson

First measurements of jet hadronization forward rapidities
The longitudinal momentum fraction, momentum transverse to the
jet axis, and radial profile of the charged hadrons are measured with

Phys. Rev. Lett. 123, 232001
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.232001

V + jets at forward rapidities

Measurements of the forward W and Z boson cross sections in

association with jets

Differential cross sections measured for:

- W- Wv,:asa function of Prjee N
- Z — pp: as a function of Prjet Niew ¥z » and |A(p|z’j

jet’

and n,

8 TeV, 1.98 fb™
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LHCb-PAPER-2016-011

Ratio measurements:

The ratio of the W* to the W~
The ratio of the W cross sections
to the Z cross section

The charge asymmetry of W
production as a function of n,

~

Overall good agreement between the
data and the POWHEG and
aMC@NLO predictions

Slightly larger ratio and asymmetry in
data particularly in the first bin of n,
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Parton distribution functions from V + jets ATLAS

EXPERIMENT

JHEP 07 (2021) 223

Impact of ATLAS measurements of vector boson production in association with at least
one jet on the parton distribution functions of the proton
New set of proton parton distribution functions - ATLASepWZVjetZO
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https://link.springer.com/article/10.1007/JHEP07(2021)223

Summary

> Wide range of V + jets results from ATLAS, CMS and LHCb
presented

> Measurements are compared with different theoretical predictions up
to NNLO precision with different matrix element and parton shower
models
— overall good agreement is observed for several angular and
kinematical observables

> Studies of V + jets provided valuable inputs for improving the existing
constraints on the proton PDFs

> LHCEW V + Jets group - working on common strategies for the future
of this kind of measurement

Plenty of results still coming from Run 2 data!




