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Abstract. The measurementef W chaige asymmetryand Z rapidity distributions are inputs to
constrairthepartondistribution functionsat high Q2. The CDF andD@ experimentsatthe Tevatron
have analyzedupto 340 pb~! of Run2 datato measurehe W chage asymmetryandZ rapidity.
Themeasurementarein generallygoodagreementvith predictions.
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INTRODUCTION

The W andZ bosonsare primarily producedby a quarkandanti-quarkannihilationin
pp collisionsat the Tevatron.Many precisionmeasurementat the Tevatronarelimited
by the uncertaintieson the partondistribution functions(PDFs).Theseinclude the W
masscrosssection trans\ersemomentundistributionsof W andZ bosonsandsoon.
FortheW masaneasuremerni the CDF experimentthe currentsystematiaincertainty
from PDFuncertaintiess about15MeV/c? [1] andwill becomemoresignificantasdata
accumulated.

The measuremenaf the W chage asymmetryprovidesinput to the ratio of u andd
quarkcomponentsf PDFs especiallyatthemedium/highx. In the pp — Z processthe
momentunfraction of a partonis relatedto the Z rapidity (y)!. Analysisof the highy
region probesthe PDFsat both high andlow momentunfraction.

W ASYMMETRY MEASUREMENT

TheW'(W~) bosonsatthe Tevatronareproducedprimarily by the annihilationof u(d)
quarksin the protonand d(u) quarksin the anti-proton.Becauseu quarkscarry, on
average,more momentumthan d quarks,the W tendto follow the direction of the
incomingprotonandtheW— thatof theanti-proton.

TheW=* chageasymmetry

_ doy/dy,, —do_/dyy
Alw) = do, /dy,, +do_/dy,,’ (1)

wherethe subscript(+,-) denoteghe chage of theW andy,, is the rapidity of the W
bosongs asensitve probeof themomentunfractiondifferencebetweeru andd quarks
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intheQ?~ M\%, region. A precisemeasuremertf theW asymmetrysenesasavaluable
constrainton the u andd quarkmomentumdistributions.For pp collisionsin leading-
orderpartonmodel,A(y,y) is givenapproximatelyoy

~ U(xy)d(x;) — d(x)u(x;)
U(x1)d(Xp) +d(x)u(x;)’

wherex, , = X, X, = M,y /+/S, andsis the centerof massenegy. The asymmetry

A(yy ). is relatedto the slopeof d/u at Q? = M\?\, andin the moderatex region of W
production.

Therapidity of the W bosonis not measuredecausehe longitudinalmomentumof
the neutrinocan not be experimentallydeterminedTherefore we measurehe lepton
asymmetrywhichis a convolution of the W productionchage asymmetryandthe V-A
couplingsin theW decay Theleptonasymmetryis still sensitveto PDFsandis defined

as.
do, /dy, —do_/dy,
A — + I I-
W)= o, Jdy +do_/dy,

The CDF experimentmeasuredheforward-backvard chageasymmetryof electrons
from W bosondecaysin pp collisionsat /s = 1.96 TeV usinga datasampleof 170
pb~1 of Run 2 data[2]. CandidateW — ev eventswererequiredto have exactly one
electroncandidateof E;> 25 GeV, with F£.>25 GeV andtransersemassin therange
50 GeVic? < My < 100GeV/c?.

The CDF experimentimproved its sensitvity to the PDFsby reducingthe decay
asymmetry The measuremerdeparatethe asymmetrymeasuremerinto two bins: 25
GeV < E; <35GeVand35GeV < E; <45GeV (Figurel and 2). This is donefor
the first time andthe separatiorinto differentbinsis a novel additionto the previous
measurement®redictiondrom CTEQ[3] andMRST [4] PDFsusinga NLO RESBOS
calculation[5] areshavn for comparison.

The CDF Collaborationis additionally developinga nev methodto measurghe W
asymmetrydirectly by partially reconstructing/V rapidity usinga W mass.
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Z RAPIDITY DISTRIBUTION

Measuremenof the rapidity distribution of Drell-Yan pairsin the Z bosonmassregion
provides a stringenttest of PDFs. At leading order (LO), the momentumfraction,
X, (x_), carriedby the partonfrom the proton (anti-proton)is relatedto the rapidity
of the Z bosonvia the equation: "

X, = e @)
whereM, is themassof Z boson.Thereforethe analysisof the highy region probesthe
high x aswell aslow x region.

The D@ experimentmeasureghe rapidity distribution, do/dy, of the Drell-Yan
processn the dielectrons massrangebetween71 and 111 GeV/c? [6]. The datawere
collectedwith the D@ detectorin Tevatronpp collisionsat /s = 1.96 TeV usinga data
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FIGURE 1. Themeasuredeptonchageasymmetryfor 25GeV < E; < 35GeV with predictionsfrom
CTEQ6.1M(solid) andMRSTO02 (dashedPDFsusinga NLO RESBOS calculation.Both statisticaland
total (statistical+systematie)ncertaintieareshown.
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FIGURE 2. Themeasuredeptonchageasymmetryffor 35 GeV < E; <45 GeV with predictionsfrom

CTEQ6.1M(solid) and MRSTO02 (dashedPDFsusinga NLO RESBOS calculation.Both statisticaland
total (statistical+systematie)ncertaintieareshown.

sampleof 337 pb~ 1 of Run2 data.Thefinal result,with statisticalandsystematierrors,
is shavn in Figure3. The measuremeraf do/dy is comparedwith a predictionusing
anNNLO calculationbasednthe MRST 2001PDFs[7]. TheD@ forwardcalorimeters
provide dataover almostthe entirerapidity rangeaccessiblat Tevatron.Measurements
arein generallygoodagreementvith the prediction.
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FIGURE 3. The D@ measurementf the Z rapidity distribution. The outer error barsshow the total
error (statistical+systematicyyhile theinner error barsindicatethe statisticalerror alone.The solid line
shavsthe NNLO predictionbasednthe MRST 2001PDFs.

CONCLUSIONS

The CDF experimenthave measuredhe W chage asymmetry Since the previous
measurementgponwhich the currentpredictionsare basedare leastconstrainingfor

|n|>1anddonotseparat¢he E; dependencenclusionof thenew W asymmetryesults
will further constrainfuture fits andimprove the predictions.The D@ measuremenf

the Z rapidity distribution is in generallygood agreementvith theory prediction.We

expectthat TevatronZ andW measurementwill provide importantinput to constrain
thePDFs,especiallyin the highx region.
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