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W, Z Measurements with Electrons and Muons
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Compare to theory at NNLO in QCD
Vital for detector performance

Update 320 nb™ result with x100 data

Improved analysis e.g. tag-and-probe, binning

Systematics reduced by factor of three

EXCELLENT AGREEMENT BETWEEN ELECTRON
AND MUON RESULTS
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W and Z/y” Inclusive Cross-Section

1600,

Define fiducial cross-sections using analysis
kinematic requirements

All detector corrections included

FiDuciAL CROSS-SECTION [nb]

4.959 * 0.015 (sta) + 0.120 (sys) + 0.181 (lum)
4.877 + 0.015 (sta) + 0.138 (sys) + 0.266 (lum)

0.456 + 0.004 (sta) + 0.005 (sys) + 0.015 (lum)

0.433 * 0.004 (sta) + 0.016 (sys) + 0.015 (lum)

Most precise experimental measurements for
theory comparison

Extend Z cross-section measurement using
forward electrons (2.5<|n|<4.9)

Expands range of sensitivity to parton-x
Reduces extrapolation uncertainty

Ofp = 0-179 * 0.004 (sta) £ 0.017 (Sys) = 0.006 (lum)
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W and Z/y”" Inclusive Cross-Section

ATLAS-CONF-2011-041

0.%.)- BR(W — (v) [nb]

W _
W 6.257+0.017(sta) £0.152(sys) +0.213(lum) 4= 0.188(acc)
W- 4.149+0.014(sta) £0.102(sys) £0.141(lum) £ 0.124(acc)
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o}‘"w- BR(Z/y* — (¢) [nb], 66 < m,. < 116 GeV
Z/y" | 0.945+£0.006(sta) =0.011(sys) £0.032(lum) = 0.038(acc)
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Uncertainty from
extrapolation to full
phase space, using
Pythia / MRST LO*
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ATLAS-CONF-2011-010

W/Z Observation with Taus ATLAS-CONF-2011-042

Impressive control over T reconstruction 3 1o egrated Liineiy 546t ]
. . i %_T 80:_ :]SJ/}ELZ:\?CDJ&S
W=T, L 4r0nicVY Observation with 546 nb s
Z observed with euvv, ev T, _4,onic @Nd ~
40
wv rhadronic mOdeS
20
Important stepping stone toward H—=tt |~ "0
. . . . 0
Yields compatible with SM expectations
§ 12000 ATIAS  jai-ssm' g 28 T s
o ok Preliminary \s=7TeV ] 0 20;_ ATLAS Preliminary  \s=7 GeV —5
e i —-Data 2010 > 18 E]Dat32010 =
= L -1T1 ) - = Z—>Tt <
o 8 * Efﬁultijet - o 16 4 @8 Multijet
i - W sev - o 14E @Z—-uw
&k —VEONEE 12f my-ev
; : 10F @W - 3
aF E 8f ol E
- ] 6F .
or N . =
; : 2 4 E
% 200 %20 40 60 80 100 120 140 160 180 200
Mg, [GeV]

m,.(e, ) [GeV]

09 May 2011 Srivas Prasad, Harvard University 7/13



ATLAS-CONF-2011-042
WiZ+]ets

Test of QCD and Monte Carlo predictions 7’

Background to top, di-bosons, new physics

Jet defined with anti-k; algorithm (R=0.4)

Background:

Bin-by-bin unfolding for detector and acceptance
Systematics: jet scale (dominant, 10-20%), pileup removal
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ATLAS-CONF-2011-042

W/Z+Jets Cross-sectionvs N et AL A O Foromialers
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Similar results in electron and muon channels
Good agreement with MCFM, Alpgen and Sherpa

Pythia not expected to describe distributions for more than one jet
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ATLAS-CONF-2011-042

W/ Z+J)ets ATLAS-CONF-2011-060
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- ATLAS-CONF-2011-
Wy and Zy Cross-Sections
Highest o di-boson processes ¢ “ 1_LL" B
Study triple gauge couplings (TGC) M/

Probe ZZy and Zyy (forbidden at tree s
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using photon isolation: 80% purity 0 50 100 150 200 250 300
my (l,v.y) [GeV]
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. arXiv:1104.5225
WW Cross-section

Probe electroweak theory at high energy °
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Conclusion and Outlook

Reviewed W/Z results from ATLAS with 2010 dataset

First Diboson results for WW, Wy and Zy

2011 data will dramatically sharpen results
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WZ Candidate Event
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BACKUP
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2011 Luminosity and Collected Data

Maximum instantaneous luminosity of 8.8 x 1032 cm™2 5!

Total Integrated Luminosity [pb
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W—rt, v Candidate
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ATLAS
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Run 155697, Event 6769403
Time 2010-05-24, 17:38 CEST

W-1tv candidate in
7 TeV collisions
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p,(t) = 29 GeV
E™s = 39 GeV
Ad(t,E™) = 3.1
m, = 68 GeV
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