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Why Study Electroweak Physics?

e Validate Standard Model Predictions at 7TeV
 Understanding the Detector

— Calibration: energy scale, resolution, ...
— Detector Alignment

* Major background for new physics searches
— H->7Z/WW/tT ..., SUSY, ...

* Constrain Parton Density Functions
—*_Precision EWK Measurements (TGC,...)
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What’s Covered in This Talk

* W/Z cross sections with e/p/t
— Differential cross sections (n,, v,)
— W/Z Cross Section Ratios
— Lepton Universality e/ Final States

* W/Z p; Measurements
* W/Z +b jet Cross Sections
e WW/WZ/ZZ Cross Sections
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Data Collection
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Common Object Selections

 Electrons:

—|n| <1.370r 1.52 < |n| < 2.47 (Calorimeter
transition region removal)

* Muons:
— Combined Inner Detector and Muon Spectrometer
Track. |n|<2.4
* MET:

— Y Clusters + Muon Corrections
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Total W Cross Section
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Total Z Cross Section

e Cross sections measured in all three %14°°Efffw . {\;’Lt;;pb ]
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Differential W/Z Cross Sections
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W/Z Integrated Cross Sectlon
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Lepton(e/u) Universality
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W/Z p; Measurements

, Sl o amas’
* Event Selection same as for W/ 2 . i, [Lot=osop’
Z Cross sections gzw'zmz;e;;:w - ;
* p;(Z) formed from 2 leptons 20 o *f
* p(W) formed from hadronic 100 <o 7
recoil (subtracting lepton) oo, oevemerioaoy Lo
— UE/Pileup added back ! 10 " (Gow
— Unfold p;® to pIW using a B
response matrix R
* The two independent Analyses £+ T
vielded consistent results ﬁwH M l E
PR A -
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Ratio W and Z cross sections with
Exactly One Jet

* Require One Jet Fiducial Region

— p;>30GeV, [n] <2.8, B T e [

AR(e, Jet) > 0-6, JVF > 0-75 »;/_t 14; I(o):::zzz::(;nsc:tr.taz:::yertainty {

N - MCFM 7

[ RJet= N I,W/N I,Z i’% 12; ml <25, p_>20 GeV ATEAS {
1]

— N corrected for Detector effects jof- -

— Jet Energy Scale(Resultion)
systematics generally cancel

* R, =8.29 £ 0.18(stat) +0.28(syst) : '

* Foundation for precision model R D
In d. tes t O f SM éo_si C TR \\\\\\\\\i\\\\\\i\i\\\\\j\i\\xﬁ\\é

 Agreement with LO and NLO DL L L W

pQCD

Jet Vertex Fraction (JVF) = Zp; (trkpyygjee)/ZPr(trKie) | ’ /
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b jet Cross Sections in Association W/Z

e Require standard W/Z(e/u)

Analysis cuts w/ at least one §5° | ;gitézmlovs'ﬂe'w
jet: S,
— p,>25GeV, |y| <2.1, AR(jet, I) Jroooe®
> 0.5 :
— SVO > 5.85 (Secondary Decay : ATLAS :
vertex length sig.) 10 :
* Extract W/Z+b jet with binned 004'1141111;111311 T

9 10
SVO0 mass [GeV]

maximum likelihood fit on
SVO mass
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b jet Cross Sections in Association W/Z

W+b (Fiducial)
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WW Cross Section (1.02 fb1)

e Three channels considered
— ee/epy/uu (t—>ep included)

 Event Selection:
— p; > 25(20) lead e (p/second e)
ee/u > 15 GeV(15 GeV Z pole veto), m,,>10 GeV

— E,™s5(rel) and Veto Events w/
Jet (p+>30 GeV and |n|<4.5)

Emiss E{“n?ss X Sin (A(Pé,j) if Ag < 7[/2
T, Rel E%mss if A¢ > 717/2

PRL 107, 041802 (2011)
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WZ Cross Section (1.02 fb1)

* Four final states:
— eee,eep,ppe,ppp (t=>e/u included)

e Event Selection:

— 2 OSSF leptons and 1 Tighter lepton(W)

— E,™ss >25 GeV, |m-m,|<10 GeV, m:>20 GeV,
triggered lepton on plateau

http://cdsweb.cern.ch/record/1369214
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Z7 Cross Section (1.02 fb!)

e Three Final States Considered

— eeee/upup/eepp

* Event Selection:
— p+(l) > 15 GeV; p (triggered |) > 20(25) GeV u(e)
— 2 OSSF pairs, 66 < m; <116 GeV

Channel Observed BG(data-driven)  Expected ZZ

eteete” 2 0.01790:700y  1.5340.0340.10
g-gghance —su Tt 8 0.3+0.34+0.3 3.0340.04+0.06
‘ ete ut 2 < 0.01+2-53 4.3740.04+0.14

AN AN/ 12 0.3+0.3703 8.9+0.1+0.3

arXiv:1110.5016 submitted to PRL
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Diboson Cross Section Results

* Cross Sections
Consistent with
NNLO Predictions

* Limits on
Anomalous Neutral
Triple Gauge Boson

o0 pro—gro- = 1978(stat.) & 1(syst.) & 1(lumi.) fb

Ojid

= 1187 13(stat) *%(syst) *2(lumi) fb

Couplings were wz—tvee = 11873
derived ww |
Channels | expected o/™ (fb) measured 6/%(fb) ACyu(fb) ACsy(fb)  AOy,mi(fh)
evev 66.8 90.1 £189  +113  +33
(Backu p) uvpy 63.8 62.0 +121  +£107 23
evpLy 245.1 252.0 +246  +£294  +93
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Summary

The Total Cross Section was measured for W/Z with e,
1, and T’s in the final state

— e/u final states systematic error < 1%

The W/Z differential Cross Sections were measured as
a function of y;, ny,, and p;

b jet cross sections in association with W/Z bosons
were measured

WW/WZ/ZZ Diboson cross section measurements
made

With the addition of 5 fb'1, the above measurements
can be made with even more precision
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ZZ and WZ TGC Limits

 Anomalous a(n)TGC 95% Confidence Intervals
— Statistics Limited
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