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Introduction

SOURCES

ATLAS Collaboration Publications:

o WW Cross-Section measurement presented at EPS
(July 2011, ATLAS-CONF-2011-110)

o Higgs—WW Search presented at Lepton-Photon
(August 2011, ATLAS-CONF-2011-134)

o ATLAS+CMS Higgs Combination presented at Hadron
Collider Physics Symposium
(November 2011, ATLAS-CONF-2011-157)
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THE ATLAS DETECTOR

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

Toroid Magnets  Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker
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DIBOSON PRODUCTION DIAGRAMS
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Hices BosoN PRoODUCTION AT THE LHC
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WHAT ARE WE LOOKING FOR?

Event Display of Observed WW-Decay event candidates )
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SELECTION: 2 LEPTONS + MISSING Er

Using ATLAS data recorded i { Emiss x sin (Ag) if Ap < /2
in 2011 with /s =7 TeV Torel Ep'ss if Ap > /2
corresponding to 1.7 fb~*

SELECTION CUTS

@ Single electron or muon trigger

SIGNALS

o E.weak WW (~4.8 pb) @ Exactly two well-reconstructed

@ Higgs(130)—»WW oppositely charged leptons with at
decays (~0.514 pb) least 15 GeV transverse momentum

@ For leptons with same flavour:
MAIN BACKGROUNDS |my — mz| < 15 GeV and
. 1 V |
o W-tjets (~27600 pb) my > 15 GeV to exclude resonances

@ Drell-Yan (a23250 pb in

° E%H;Sesl > 40 GeV for leptons with same,

Z peak, ~11600 pb DY) E{P‘rssl > 20 GeV for different flavour
o Top (~164 pb) @ No jets with pr > 30 GeV and
[n| < 4.5
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INVARIANT MASS OF DIMUON SYSTEM
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INVARIANT MASS OF DIMUON SYSTEM
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..PAST INVARIANT MASs CuT
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..PAST INVARIANT MASs CuT
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..PAST METREL CuT
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..PAST JET VETO
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..PAST JET VETO
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..PAST A¢ REQUIREMENT: FINAL PLOT
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Higgs Limits

REsuLTING HIGGS LiMIT
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Higgs Limits

SIGNIFICANCE
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MEASUREMENT OF THE WT™W ™ CROSS-SECTION

ATLAS-CONF-2011-110

@ Using ATLAS data recorded in 2011 with /s =7 TeV
corresponding to 1.02 fb~!
Selection cuts
@ Same preselection as Higgs Search
o Exactly two well-reconstructed oppositely charged leptons
@ Transverse Momentum of Leptons pr > 20 GeV
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W* W~ OBSERVED AND EXPECTED EVENTS

i + o— Emiss + ,— Fmiss == miss
Final State ete ERN ppT ERSS e pTERSS

Observed Events 74 97 243

Expected WTW~ 295+03+30 525+04+49 150.5+0.7+13.4
Total Background 34.4+20+44 463+3.4+73 89.1+49+16.8

CROSS-SECTION COMBINED CHANNELS

MEASUREMENT Final State Combined
. . . Observed Events 414

The C.ross-Se.ctlo.n is de_termlnefj .by Expected WFW~ 2324 L0915

a maximum-likelihood fit combining Backgrounds

the three channels. The resulting Drell-Yan 54.0£3.74+4.5

cross-section is o+ - = 48.2 £ wiztz iy 58? i 2~g i 2;187
: jets . : :

4.0(stat) & 6.4(syst) &= 1.8(/umi) pb Top 58.6 L 214223

NLO Theory: 46 + 3 pb Total Background 169.8 & 6.4 & 27.1
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IMPORTANT SYSTEMATIC UNCERTAINTIES

@ NLO Theory: 5%

o Luminosity: 3.5%

e Parton Distribution Function: 1.4%
e Particle Identification: 1.6% - 3.3%
@ Particle Isolation: 2.0% - 4.0%

Jet Veto: 4.8%

Total experimental Uncertainty: 8.9% — 10.3%
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Summary

OUTLOOK

@ Analyze all data - = e T AR ARRRRRRE
1 £ 7 ATLAS Online Luminosity Vs=7Tev —

4.9 fb from 2011 % E [ LHC Delivered ]

K 6? [ ATLAS Recorded F

e Look out for g 5F  Total Delivered: 5.61 b’ ]
the nggS Boson > 4} Total Recorded: 5.25 fb' q

5 E

Tg‘ £ |

) > C 7

@ Improve WW cross-section £ 3 E
measurement by better s & E

. 1E 3
understanding backgrounds g ]

1
30/08 31/10
Day in 2011

. . . 0 L
and systematic uncertainties 28002 30004  30/06
@ Finish Thesis
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LUMINOSITY COLLECTED BY ATLAS
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Bonus Slides
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COMBINATION WITH CMS AND OTHER CHANNELS
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