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Recent Results on Vector boson (plus jets) at LHC

— 7/8/13 p-p collisions results
— Important tests of pQCD
— Improve constraints to PDFs / non-pQCD
— Understanding of backgrounds
In search analyses

LHC 7 TeV Kinematics
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Many results not covered in this talk:

LHCb Results, ATLAS Results, CMS Results
See QCD and EW parallel sessions
See Matthias Schott talk
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http://lhcb.web.cern.ch/lhcb/lhcb_page/physics_results/recent_lhcb_results/Default.html
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/StandardModelPublicResults
http://cms-results.web.cern.ch/cms-results/public-results/publications/

Events are selected with candidates of Z—ee/py and W—ev/uv
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Jets are identified with anti-k_ algorithm (R=0.4/0.5)

- energy calibrated to the particle-level using simulation
- residual corrections determined using data (Z/y*+jets or di-jets)

Measurements are compared to predictions (particle level) of several MC

My apologies for the extensive use of acronyms (letter soup)
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13 TeV
cross-sections
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ATLAS-CONF-2015-041

g Z/vx
Using both Z—ee and Z—pyp final states
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Cross-sections and ratios for different jet multiplicities are compared to
Madgraph5_aMC and Sherpa
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CMS-PAS-SMP-15-010

Using Z—up final state
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Differential measurements are compared to MADGRAPH5 AMC@NLO
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arXiv:1603.09222
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LHCb-CONF-2016-002

CMS Preliminary 43 pb' (13 TeV)
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13 TeV inclusive W/Z cross-section
- Impressive amount of work in a timely fashion!
- Precise measurements with first data
- Few tensions already observed comparing with FEWZ NLO
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7/8 TeV

W/Z (plus jets)
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CMS NNLO HERAPDF method
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Differential measurements are compared to NNLO FEWZ predictions
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Using HERA PDF method at NNLO, fit can be significantly

improved for 1071>x>1073
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arXiv:1606.01736

Studies of high-mass DY and photon induced processes 116<M, <1500 GeV

;‘ :I T I 1T | TTT | TTT | TTT | TElET | T I 17T | 17T ' TTT | R | Tl I:
Q Sys. rtainty |
(2 1 =E ATLAS yS e y ?: C\T\ | T T T T LA P T T T T ¥ il | T T T .1 -
-8_ B \s =8 TeV, 20.3 b’ Total uncertainty 7 3" 0.1 X ATLAS Q2 g 04 GeV2 __
e :_ e _: ) 1 NNPDF2.3ged 68% CL A
N ST e e il - e \\ EEE NNPDF2.3qed + ATLAS high-mass DY data
e Q. B s = 0.08 KsA\ — MRST2004qed, current quark mass o
o N
€ {g2Le o o o o o ¢ ° o i v ---= MRST2004qed, constituent quark mass m
s Z ® = A CT14qed 68% CL B
VAN VAN VAN A AN A A A P a O 06 \ __
10°E Aa - ; N i
2 - = ’ e
1 0—4 §_ | _§ 0.04 "-eg;-!:g:;!:.:;. 5 et |
E . E [ -:i!=.!;.2i —
o ] B i
10 3 E O O & = RS s e il
= . 002 (' s =
LV 116 GeV <m, <150 GeV O - B -
10° = @ 150 GeV <m,<200GeV [ 300 GeV < m, <500 GeV = E i
= A 200GeV<m,<300GeV (O 500 GeV < m, < 1500 GeV O ] 0l= T Ty
7 MMHT2014 with 68% CL (PDF +a.) + scale + Pl unc. ) 3 P 1
10 §I [} ] 111 l 111 | 111 | I | 111 | 111 I 111 | 111 | 111 | 111 | ), I§ 1 O 1 O 1 0 1
0 02040608 112141618 2 2224 Parton momentum fraction x
y,

Differential measurements are compared to
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Large impact in the photon PDF (using Bayesian reweighting)
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CMS-PAS-SMP-14-023
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JHEP05(2016)131

2/fb at 8 TeV
Using muon final states — 2.2 < n(jet) < 4.5
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Measurement of total cross-sections are in fair agreement with
POWHEG and aMC@NLO

LHCP 2016

15

M. Rangel



1

,, 7/8 TeV

Y V+heavy-quark

Heavy-flavor identification with secondary-vertex and MVA analysis
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CMS Preliminary 19.8fb™" (8 TeV)
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CMS-PAS-SMP-14-010
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Differential cross-sections and ratios Z+b/Z+j

Data are compared with predictions of
MADGRAPH (4/5FS) and POWHEG NLO
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Data: 1/fb+2/tb at 7 TeV and 8 TeV
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Measurements are in good agreement with CT10 NLO MCFM predictions
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CMS-PAS-SMP-14-020

19.8 fb™ (8 TeV)
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— Comprehensive set of results at 7, 8 and 13 TeV

— A wide variety of precise W/Z (plus jets) measurements
probing PDFs and pQCD

— ATLAS, CMS and LHCb experiments have an active
program to study vector boson (plus jets)
+ More precise measurements coming soon

THANK YOU!
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