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Introduction

« Studies of vector boson production in association with (heavy
flavor, HF) jets, provide

- Important tests of pQCD calculations
- Help to constrain PDFs

« As a background, they contribute to many other processes and
searches, such as Higgs boson production, SUSY signatures

- Measurements of events kinematic properties are important to

improve on simulations/tuning MC event generators applicable
In various MVA techniques

« Discuss most recent results based on 7, 8 and 13 TeV data

- Complete set of measurements can be found at:
https://Awiki.cern.ch/twiki/bin/view/AtlasPublic/StandardModelPublicResults
http://cms-results.web.cern.ch/cms-results/public-results/publications/SMP/index.html



W/Z events with jets, comparison to theory

Select events with W(—=>e/u+v) or Z(->ee/uun) candidates and jets
Jets identified with anti-k, algorithm, distance parameter of 0.4/0.5
- Corrected to the particle level using simulations of the detector response

- Residual energy scale corrections determined in-situ using Z/y*+jet, di-jet
and minimum bias collider data

- Heavy Flavor (HF = b, c) jets identified using MVA techniques or explicitly
requiring b, ¢ hadrons or soft muons in jets

- These particle level jets are unfolded for experimental biases

Differential cross sections and kinematic properties of signal events
are compared to predictions from

- Alpgen+Herwig/Pythia, BlackHat+Sherpa, HEJ, Madgraph+Pythia,
MadGraph-aMC @NLO+Pythia, MCFM, Powheg+Pythia, Sherpa

W/Z+X total cross sections normalized to FEWZ at NNLO in pQCD,
with a few exceptions



Standard Model Production Cross Section Measurements
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A concise summary of the current status
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V+X cross section measurements span ~5 orders of magnitude
In general, within uncertainties, predicted rates agree with data

Need for better precisions in both, data and predictions

In the following, mainly discuss most recent results



Events

Pred / Data

W + jetsat 7 TeV (l)
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» Data are consistent with simulations including background processes
 Multijet background estimated from data in jet multiplicity bins
* Yield of signal events determined after subtracting the background

« Data distributions are corrected for detector effects to the fiducial phase
space, at particle level




W + jets at 7 TeV (l)
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Data compared to various predictions. No issue in describing jet multiplicity
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« Jet p; described by BlackHat +Sherpa
* Issues with angular correlations

between leading or F/B jets
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W + jets at 8 TeV (Il
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H; and jet p; compared to NNLO predictions for W+1 jet inclusive production
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o(W+jets)/o(Z+jets) at 7 TeV

» Probes difference between kinematic distributions of jets produced with W/Z

* In ratios, a number of uncertainties cancel, in data and simulations, allowing for more
precise comparison with predictions
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» Favor SU(3)-symmetric light-quark sea and PDFs that include low-energy DIS data




W + b-jets (7 and 8 TeV)
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« MCFM predictions lower than measurements, esp. in 1
b-jet bin, but within uncertainties consistent with data

— Accounting for hadronization and double parton

interaction effects

— Uncertainties due to scale and PDF
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* Overall, NLO predictions from MCFM and aMC@NLO describe the data
» Differential spectra are well modeled by LO multi-legged predictions
* Predictions underestimate low AR(b,b) region 17
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Measure differential cross sections and o(Z+b)/o(Z+j) ratios

Overall, Powheg+Pythia6 predictions agree with data, but issues describing
differential cross section ratios between inclusive Z+b-jets and Z+jets
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Summary

- LHC experiments have an active program to measure various
properties of vector boson production in association with jets,
including heavy flavored jets

- Generally, significant improvement in precision
measurements and various kinematic properties of events

- Different predictions have been scrutinized with data
- More accurate measurements and predictions are still needed

« More precise measurements are expected soon, including
those based on 13 TeV data
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