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Two-fold interest:

ÅComissioningof detector and perfomanceof reconstruction
(leptons, jets, MissingtransverseenergyΧύ

ÅPhysicsrelevanceper se:

- test of QCD with higherordercorrection(W/Z production
cross-section)

- partondensityfunctionsin a new energyregime(W+/W-
chargeasymmetry)

- backgroundfor mostof highpT analysis(including
searchesfor New Physics)

- first stepto SM HiggssearchesΥ IҦ²² όLCL/-Wisconsin
group)
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ATLAS has recorded: 45 pb-1

- Foranalysisdata haveto fulfill data-quality
requirements:  sub-detectorsusedfor specific
channelsmust be in nominal conditions.

- Resultspresentdhereare for different
integratedluminosities(showingfull results
and on-goingstudies)

LHC switchedonΧ

Monte Carlo
W/Z pythia signalsamplesgeneratedwith MRST 
LO* PDF.
Cross checksand acceptancecalculations
performedwith MC@NLO.
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All parts equally
important for EW 

physics! 

ATLASATLAS
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Objectsfor W/Z analysis
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- Electronand Muon selection

- Missingtransverseenergy

- Leptonsfrom QCD
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ÇάLooseέ selection
- EM cluster+ ID track

ÇάMediumέ selection
- tighter requirementson EM 

clusterand clustertrackmatch

ÇάTightέ selection
- stricter trackquality, gamma 

conversionveto.
- 10^5 rejectionagainstjets with pT > 20 GeVfor

72% reconstructionefficiency.

Electrons
o Trigger: Level1 (hardware) requiescoarse-granularity
clusterwith | |́ < 2.5 and ET > 5GeV.

o Offline: EM calorimeterclustermatchedto Inner
Detector (ID) track.

Muons
o Trigger: Level1 (hardware) requires3-D coincidencein 
RPC or THC and pT> 6 GeV.

o Offline: Combinedmuon in | |́ < 2.4

ÇCombinedtracksfrom Muon spectrometerand 
ID, usingstatisticalcombination(˔̂2 test) of the
two tracks.

ÇTrackIsolation: sumof the transversemomenta
of trackswith pT> 1 GeVin the inner detector 
within a coneof ɲR < 0.4 aroundthe muon track, 
dividedby the total combinedmuon pT.

TrackIsolation: 

o > 94% reconstructionefficiencyat pT >20GeV.
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ToachievegoodMET reconstructionis crucial.   
o Missingtransverseenergyfrom calibrated
3-D topologicalclusters(hadron/e±/ɔ, dead
material energyloss).

o Qualityrequirementson jets to suppress
fakeMET.
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o Decaysin Jets originatedin QCD processescreateάfakeέ leptonsto EW processes(leptons
from W/Z)

Åtheseprocesseshavex-secup to 10^5 more thansignal

o LHC use a leptonsamplelooserthan the oneto selectsignal

Åenrichedin QCD fakes

Åcan measurerate of QCD fakesin control regionand extrapolate
to signalregion.

ÅIFIC-Wisconsin groupcontributions:
ÅW+jetsconfnote:

http:// cdsweb.cern.ch/record/1283753/files/confllwj.pdf
ÅWW: note ongoing.

Leptonsfrom QCD
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MET and Leptonsfrom QCDMET and Leptonsfrom QCD
Missingtransverseenergy(MET)
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Somedistributionsstudiedwith
higerstatistics(35pb-1) 
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W crossςsectionmeasurement
with 330nb-1
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A) 1 tight electron, ET > 20 GeV
B) MET > 25 GeV
C) Mt(W) > 40 GeV

A) 1 combinedmuon, PT > 20GeV
B) Trackisolatedin ID
C) MET > 25 GeV
D) Mt(W) > 40GeV

Requirement
e channel

Candidateswith
35 pb-1

A 466.380

B 126.626

C 118.898

Requirement˃
channel

Candidateswith
35 pb-1

A 812.166

B 342.437

C 147.930

D 142.081
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MET  CUTMET  CUTMET  CUTMET  CUT

e channel

c˃hannel c˃hannel

e channel

W signalselectionW signalselection
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