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TheTevatronCollider providespp̄ collisionsat a centerof massenergy of
�

s = 1.96TeV. Over

thenext few yearstheTevatronis theonly acceleratorwhich canproduceW andZ intermediate

vectorbosons.Measuringtheirpropertiesis animportanttestof thestandardmodelof elementary

particles(SM). Significantdeviationsfrom SM predictionscould indicatethe presenceof new

physics. We presentheresomerecentstudiesof W and Z propertiesmadeby the CDF and

DØ CollaborationsusingdatacollectedduringRunII of theTevatron.
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Figure 1: σ � pp̄ � W ��� BR � W ��� ν ��� (left) andσ � pp̄ � Z ��� BR � Z ����� � (right) measuredat CDF and
DØ . Theuncertaintiesarelisted in thefollowing order: statistical,systematicandluminosity. Thevertical
bandindicatesthetheoretical(NNLO) predictions.

1. W and Z inclusive cross section measurements

W andZ bosonsareidentifiedby their leptonicdecaysinto electrons,muonsandtaus.Inclu-
sive crosssectionsof bothW andZ have beenmeasuredin all threeleptonchannels[1]. Figure
1 summarizestheCDF andDØ crosssectionmeasurements.All measurementsarein agreement
with theNNLO calculations,representedby theverticalband[2]. Theratio R of thecrosssection
measurementsfor W andZ canbeusedto indirectly extractthetotal width of theW boson.R can
beexpressedas:

R ! σ " pp̄ # W $
σ " pp̄ # Z $ Γ " W #&% ν $

Γ " Z #&%'%($ Γ " Z $
Γ " W $*)

InsertingtheSM predictionsfor thetotalcrosssectionsandΓ " W #+% ν $ andusingtheexperimental
Z total andpartialwidthsfrom LEP, onecanextractΓ " W $ . CDFmeasuredthefollowing values:
Γ " W $ = 2079, 41 MeV, combining e and µ channelsand using 72 pb- 1 of data; and Γ " W $ =
2056, 44 MeV in the µ channel,using 194 pb- 1. Thesemeasurementsare in agreementwith
boththePDGworld average[3] andtheSM prediction(2091.1, 2.5MeV).

2. Direct W width measurement

DØ measureddirectly theW width in theelectronchannelusingthetransversemassdistribu-
tion, definedas:

MT !/. 2p 0T pν
T " 1 1 cos∆φ $ 2

wherepT is theleptontransversemomentumand∆φ is thedifferencein azimuthalanglebetween
the two leptons[4]. Thewidth is determinedby normalizingthesignalandbackgroundMT dis-
tribution in the region of 50 GeV/c2 3 MT

3 100 GeV/c2 andfitting the predictedshapeof the
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Figure 2: Left: Transversemassdistribution MT usedby DØ for directW width determination.Right:
dσ ? dyZ measurementcomparedto NNLO predictionbasedon MRST01PDF.

candidateeventsin thetail region 100GeV/c2 3 MT
3 200GeV/c2 which is mostsensitive to the

width. Figure2 (left) shows the MT distribution. The measurement,obtainedusing177pb- 1 of
data,yields: Γ " W $ = 2011 , 93(stat) , 107(syst)MeV. The uncertaintyis alreadysmallerthan
thatof theDØ RunI result.

3. Z rapidity distribution

Measurementof the rapidity distribution of Drell–Yan pairs in the Z bosonmassregion can
provide a testof partondistribution functions(PDF) sincethemomentumfractioncarriedby the
partonis directly relatedto the rapidity of the Z bosonyZ . DØ measuredthe differentialcross
sectiondσ @ dyZ of theDrell–Yan processin thedielectron’s massrange71 GeV/c2 3 Mee

3 111
GeV/c2, using337pb- 1 of data.Figure2 (right) shows themeasureddσ @ dyZ distribution [5].

4. W charge asymmetry

W A (W - ) bosonsare primarily producedthroughannihilationof valenceu (d) and d̄ (ū)
quarks.Sinceu quarkscarry, onaverage,ahigherfractionof theprotonmomentumthand quarks,
aW A (W - ) tendsto beboostedin theproton(anti–proton)direction.A measurementof thecharge
asymmetryin W production,expressedasa functionof theW rapidity yW , is sensitive to theratio
u @ d in PDF’s. However, sincethelongitudinalcomponentof theneutrinomomentumis not mea-
sured,yW cannotbe directly determined.Thereforewe measurethe electroncharge asymmetry,
definedas:

A " ηe $B! dσ " e A $�@ dηe 1 dσ " e -C$�@ dηe

dσ " e A $�@ dηe D dσ " e - $�@ dηe
2

whereηe is theelectronpseudorapidity. Theobservedasymmetryis aconvolutionof theW produc-
tion chargeasymmetryandtheV 1 A asymmetryof theW decay. CDFhasmadethismeasurement
on a datasampleof 170 pb- 1. Figure3 (left) shows the measuredasymmetrycorrectedfor the
effect of chargemisidentificationandbackgroundcontributions[6].
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Figure 3: Left: W charge asymmetryas a function of the electronη . The predictionsusing different
PDF’s areshown. Right: MT spectrumfor W � µν candidateeventsat CDF. Thehistogramrepresentsthe
simulationwith backgroundcontributionadded.Theregionbetween60–90GeV/c2 is usedto fit theMW .

5. W Mass

TheW mass(MW ) measurement,togetherwith the top quarkmass,constrains,in the frame-
work of the SM, the massof the unobserved Higgs boson. MW is measuredfrom a maximum
likelihoodfit to thetransversemassspectrumin theeν andµν channels.Therearetwo maincom-
ponentsleadingto a preciseMW measurement:calibrationof thechargedleptonmomentaandof
theenergy of hadronsrecoilingoff theW boson.CDF hasestimatedtheW massuncertaintyin an
analysisusing200pb- 1 of RunII data.Figure3 (right) shows theMT distribution (muonchannel)
comparedto thesimulationandtheexpectedbackgroundcontributions.Thecurrentoverall uncer-
tainty is 76 MeV/c2, alreadysmallerthanCDF Run I result[7]. The MW fit resultsarecurrently
blindedwith aconstantoffsetwhichwill beremovedwhenfurthercrosschecksarecompleted.

6. Conclusions

The Run II of the Tevatronis well underway. Both CDF andDØ areproducinginteresting
resultsin theelectroweaksector. DØ hasmadethefirst RunII directmeasurementof theW width.
CDF hasdeterminedtheuncertaintyon theW masswith thefirst 200pb- 1 of RunII datato be76
MeV/c2. RunII will provide theworld’s highestprecisionmeasurementof theW bosonmass(30
MeV/c2 for 2 fb - 1 of analyzeddata).
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