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The TevatronCollider provides pp collisionsat a centerof massenegy of /s = 1.96 TeV. Over
the next few yearsthe Tevatronis the only acceleratowhich canproducéVV andZ intermediate
vectorbosonsMeasuringheir propertiess animportanttestof thestandardnodelof elementary
particles(SM). Significantdeviationsfrom SM predictionscould indicatethe presenceof new
physics. We presenthere somerecentstudiesof W and Z propertiesmadeby the CDF and
D@ CollaborationsisingdatacollectedduringRunll of the Tevatron.
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Figure 1. a(pp — W) x BR(W — £v,) (left) anda(pp — Z) x BR(Z — £¢) (right) measuredit CDF and
D@ . Theuncertaintiesrelistedin thefollowing order: statistical systematiandluminosity. The vertical
bandindicateshetheoreticalNNLO) predictions.

1. W and Z inclusive cross section measurements

W andZ bosonsareidentifiedby their leptonicdecaydnto electronsmuonsandtaus. Inclu-
sive crosssectionsof bothW andZ have beenmeasuredn all threeleptonchannelq1]. Figure
1 summarizeshe CDF andD@ crosssectionmeasurementsill measurementarein agreement
with the NNLO calculationsrepresentetdy the verticalband[2]. Theratio R of the crosssection
measurement®r W andZ canbe usedto indirectly extractthe total width of theW boson.R can
beexpresseds:

R— o(pp—=W) (W —4v) I'(2)
o(pp—2) T(Z—u) T(W)
Insertingthe SM predictiongor thetotal crosssectionsandl” (W — £v) andusingtheexperimental
Z total andpartialwidthsfrom LEP, onecanextractl" (W). CDF measuredhefollowing values:
(W)= 207941 MeV, combininge and u channelsand using 72 pb~! of data; and I' (W)=
2056+44 MeV in the u channel,using 194 pb~1. Thesemeasurementarein agreementvith
boththe PDGworld average[3] andthe SM prediction(2091.1+ 2.5MeV).

2. Direct W width measurement

D@ measuredlirectly theW width in the electronchannelusingthetransersemassdistribu-
tion, definedas:

M, = \/2p4 pY (1 — cosAg),
wherep; is theleptontrans\ersemomentumandAg is the differencein azimuthalanglebetween
the two leptons[4]. The width is determinedby normalizingthe signalandbackgroundV; dis-
tribution in the region of 50 GeV/c? < M < 100 GeV/c? andfitting the predictedshapeof the
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Figure 2: Left: Transwersemassdistribution M usedby D@ for directW width determination.Right:
do/dy, measuremertomparedo NNLO predictionbasecon MRSTO1PDF

candidatesventsin thetail region 100GeV/c? < M; < 200GeV/c? whichis mostsensitve to the
width. Figure2 (left) shavs the M distribution. The measuremengbtainedusing177 pb~?! of
data,yields: ' (W) = 2011+ 93(stat)+ 107(syst)MeV. The uncertaintyis alreadysmallerthan
thatof theD@ Runl result.

3. Zrapidity distribution

Measurementf the rapidity distribution of Drell-Yan pairsin the Z bosonmassregion can
provide a testof partondistribution functions(PDF) sincethe momentumfraction carriedby the
partonis directly relatedto the rapidity of the Z bosony,. D@ measuredhe differential cross
sectiondo/dy, of the Drell-Yan processn the dielectrons massrange71 GeVic? < Mg < 111
GeV/c?, using337pb~! of data.Figure2 (right) shavs the measuredio /dy, distribution [5].

4. W charge asymmetry

W™ (W~™) bosonsare primarily producedthroughannihilationof valenceu (d) and d_(l])
guarks.Sinceu quarkscarry on average a higherfractionof the protonmomentunthand quarks,
aW™ (W™) tendsto beboostedn the proton(anti—proton)irection. A measurementf thechage
asymmetryin W production expressedasa functionof theW rapidity y,,,, is sensitve to theratio
u/d in PDF’s. However, sincethelongitudinalcomponenbf the neutrinomomentums not mea-
sured,y,y cannotbe directly determined.Thereforewe measurehe electronchage asymmetry
definedas:

A(ne) = do(e")/dne—do(e”)/dne
do(et)/dne+dao(e”)/dne’

wheren istheelectronpseudorapidityTheobseredasymmetrys aconvolution of theW produc-
tion chageasymmetryandtheV — A asymmetryof theW decay CDF hasmadethis measurement
on a datasampleof 170 pb~L. Figure3 (left) shavs the measuredisymmetrycorrectedfor the
effect of chage misidentificationandbackgroundtontrikutions[6].
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Figure 3: Left: W chage asymmetryas a function of the electronn. The predictionsusing different
PDF’s areshavn. Right: My spectrunfor W — uv candidateeventsat CDF. The histogranrepresentshe
simulationwith backgroundtontribution added Theregion betweer60-90GeV/c? is usedto fit the My

5. W Mass

TheW mass(M,,) measurementpgethemwith the top quarkmass,constrainsjn the frame-
work of the SM, the massof the unobsered Higgs boson. M, is measuredrom a maximum
likelihoodfit to thetransersemassspectrumn theev anduv channelsTherearetwo maincom-
ponentdeadingto a preciseM,,, measurementcalibrationof the chagedleptonmomentaand of
the enegy of hadrongecoiling off theW boson.CDF hasestimatedheW massuncertaintyin an
analysisusing200pb—* of Runll data.Figure3 (right) shavs the M distribution (muonchannel)
comparedo the simulationandthe expectedbackgrounctontritutions. The currentoverall uncer
tainty is 76 MeV/c?, alreadysmallerthan CDF Run| result[7]. The M,y fit resultsarecurrently
blindedwith a constanbffsetwhichwill beremoredwhenfurthercrosschecksarecompleted.

6. Conclusions

The Runll of the Tevatronis well undervay. Both CDF andD@ are producinginteresting
resultsin theelectraveaksector D@ hasmadethefirst Runll directmeasuremerdf theW width.
CDF hasdeterminedhe uncertaintyon theW masswith thefirst 200pb~* of Runll datato be 76
MeV/c2. Runll will provide theworld’s highestprecisionmeasuremertf theW bosonmass(30
MeV/c? for 2 fb~! of analyzedlata).

References

[1] D.Acostaet al., Phys. Rev. Lett. 94, 091803(2005)[hep- ex/ 0406078].

[2] C.Anastasiolet al., Phys. Rev. D 69, 094008(2004)[hep- ph/ 0312266].

[3] S.Eidelmanet al., Physics Letters B 592, 1 (2004).

[4] DD note4563—CONH2004).

[5] DG notehttp://www-d0.fnal.ge/Run2Plysics/WWW/results/prelim/EW/E1E12.pdf.
[6] D.Acostaet al., Phys. Rev. D 71, 051104(2005)[hep- ex/ 0501023].

[7] T. Affolderetal., Phys. Rev. D 64,052001(2001)[hep- ex/ 0007044].



