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A plethora of differential measurements!

CMS X+)ets cross section results

CMS preliminary
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Outline of V+Jets (QCD) results in ATLAS and CMS

Standard Model Production Cross Section Measurements

/ ‘
ATLAS

EXPERIMENT

Status: October 2023
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Outline

« Selected analysis with 13 TeV and at least 36 fb~!
e First year of Run 2:

e ATLAS photon + jets differential: arXiv: 1912.09866

CMS Z/y + jets double differential: arXiv: 2205.02872

CMS Z/y + jets azimuthal correlations double differential: arXiv: 2210.16139

CMS Z + jets and y + jets ratio and collinear emission arXiv: 2102.02238

« CMS Z — wv + jets: arXiv: 2012.09254

CMS EW Z + jets and W + jets: arXiv: 1712.09814 and arXiv: 1903.04040

e Full Run 2:

ATLAS Z with hight pjets: arXiv: 2205.02597

ATLAS Z+Jets 24 differential: arXiv: 2405.20041

ATLAS MET + jets: arXiv: 2403.02/93

ATLAS EW Z + jets: arXiv: 2006.15458
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Differential Z + Jets in CMS

arXiv: 2205.02872

+ In NLO regions (Njetg < 2) MG NLO well describe the

data with an agreement within 10% up to TeV scale

jets

p.() [GeV]
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CMS: Azimuthal correlations in Z+jets

arxiv: 2210.16139
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effects are negligible
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CMS Z/y + jets ratio and collinear emission

arXiv: 2102.02238
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ATLAS

EXPERIMENT

* Proton—proton collision data collected by ATLAS at
\/E = 13 TeV and with an integrated luminosity of

139 fb~!

 Unbinned differential cross-sections are measured
in the Z + jets — uu + jets final state

e Result is presented unbinned as a dataset of
particle-level events

 Unfolded data compared with SHERPA OpenLoops
and MG NLO

» Region p/* > 200 GeV and m, € (81, 101) GeV

Results

MG generally models better the data than SHERPA
except for N-subjettiness

Unbinned differential Z+jets in ATLAS

arXiv: 2405.20041
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CMS Z — vr + jets

CMS 35.9 fb' (13 TeV) CMS 35.9 fo (13 TeV)
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£2) ATLAS MET + jets

arXiv: 2403.02793

e Proton—proton collision data collected by ATLAS at
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,@ Photon + Jets in ATLAS .. .. ...
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EXPERIMENT

Current status of EW V+Jets ATLAS and CMS

VBF, VBS, and Triboson Cross Section Measurements siaus: october 2023
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Run 2 VBF-V analysis:

Zjj EW from ATLAS arxiv: 2006.15458

e VBF-Z and VBF-W from CMS arxiv:
1712.09814 and arxiv: 1903.04040
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https://arxiv.org/abs/2006.15458
https://arxiv.org/abs/1712.09814
https://arxiv.org/abs/1712.09814
https://arxiv.org/abs/1903.04040

EW V + Jets production

 Very distinctive signature of VBF

Non resonant diagrams

 Access to Trilinear Gauge Coupling

VBF-Z VBF-W

W+ W+

> Currently missing both in ATLAS and CMS
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EW W + Jets and Z + Jets in CMS

arxiv: 1712.09814
arxiv: 1903.04040

CMS 35.9 fb' (13 TeV) | | 35.9fb':(13 TeV)
. \ P. O | L | L L | L .I | L
* Proton—proton collision data collected by CMS at s 10°F oData  tquark = CMS Dimuon
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. 1 -E o F q>> -Top.quark
35.9 fb T ()
104 .EWij
. . . . . - EW Zjj
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. -1
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,L O 2 §§§E§£En Et::e"how reweighting unc. - -
e, IL‘) B 0.1:: : m,, correction inc. - \\S; (S') 05 "l'u;’dR;ca“elupI/d(;wrl] [T T T T[T T T T [T T T 11 “ l.:
. . 0 : \{{\?\‘ \“\\\S S\ . -;:”:: ........................ Sigvssaeanaress + \:' 3
* Final state is also used to perform a search for ci: oal = S8 = OZ i | y I§:§
anomalous trilinear gauge coupling for ) S T A VA A 8 0 05 1 15 2 25 3
S 0 0.5 1 1.5 2 2.5 BDT'
Cwwws Cws s Cwwwws Cw BDT'
e Third jet activity studies Muon channel
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EW W + Jets and Z + Jets in CMS

arxiv: 1712.09814

c ,, CMS 35.9 fb" (13 TeV) _
g T = arxiv: 1903.04040
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D : H . e o
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* Both in agreement with LO / 2
 Leading uncertainties: S E— -~
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) EW Z + Jets in ATLAS ...
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ATLAS

EXPERIMENT
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e

Wilson Includes 95% confidence interval [TeV=2] p-value (SM)
coefficient | Mygg|? Expected Observed
cw | A? no [-0.30, 0.30] [-0.19, 0.41] 45.9%
yes [-0.31, 0.29] [-0.19, 0.41] 43.2%
Ew | A? no [-0.12, 0.12] [-0.11, 0.14] 82.0%
yes [-0.12, 0.12] [-0.11, 0.14] 81.8%
caw /N no [-2.45, 2.45] [-3.78, 1.13] 29.0%
yes [-3.11, 2.10] [-6.31, 1.01] 25.0%
Eaw /N no [—-1.06, 1.06] [0.23, 2.34] 1.7%
yes [—-1.06, 1.06] [0.23, 2.35] 1.6%

 [Ehws / A2 = 1.8 TeV~2

R AT S S ___.‘.
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Summary and Outlook

e Many measurements have been made by ATLAS and CMS at 13 TeV

« (Comparison of many different ME and PS with different tuning have been compared to differential measurements
« The need for NLO EW and QCD corrections have been highlighted and possibly for NNLO QCD in V+jets

 V+Jets measurements (and their correct prediction) are crucial for many analysis!

 Missing differential measurements of VBF-Z and VBF-W by CMS (profit of Full Run 2 statistics and Run 3!)

e There’s currently no VBF-y measurement at 13 TeV by neither ATLAS and CMS
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