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ABSTRACT 

The CDF detector was used to meaauc the ssymmetry, A(K), of leptona Lam the decay of W bosom 
produced in pp collisions at fi = 1.8. The W b osons were identified by the existence of an electron or 
muon with large transverse energy along with a large amount of missing transverse energy in the went. The 
observed asymmetry is the convolution of the W production asymmetry and the decay asymmetry. The 
production asymmetry is dependent on the d/u ratio in the proton and therefore dependent on the structure 
functions. The measured asymmetry is compared to predictions from various structure functions. 

In pp collisions at the Tevatron, 85% of the W distribution from the V-A coupling at the de- 
bosons produced are valence-valence or valence- cay vertex. The magnitude of the leptonic decay 
sea interactions ofa quark and antiquark. There- asymmetry is dependent on the kinematic cuts 
fore, typically W+ bosons are produced with a a imposed on the charge lepton and the neutrino. 
quark from the antiproton and a u quark from By cutting hard on these quantities, it is possible 
the proton. Because the u quark has, on av- to reduce the effect of the leptonic decay asym- 
erage, larger momentum than the a quark, the metry and make A(Yl) a closer approximation of 
W+ is produced more often with momentum in A(Y,). 
the proton direction (positive rapidity (Y)). This The charged lepton asymmetry was measured 
causes an asymmetry in du(W+)/dY,. The size using the CDF detector [Z]. The data was col- 
of the asymmetry is dependent on the difference lected during the 1966-89 Tevatron run and cor- 
between the u and d quark momentum distribu- responds to approximately 4.3 pb-l of integrated 
lions and therefore the structure functions. The luminosity. The W boson events were selected 
W production asymmetry can be related to a by searching for events containing an electron or 
function of the d/u ratio [l]. Therefore, if the muon with large transverse energy (ET) and a 
W asymmetry could be measured, it would pro- large amount of missing transverse energy (MET) 
vide information about the proton d/u ratio at a [3]. The electron was required to enter the calor- 
very high Q1 (= M:). imeter either in the central (1x1 5 1.0) or the 

Unfortunately, the W asymmetry can not be plug (1.1 < Yl < 2.4) fiducial region. The muon 
directly measured at the Tevatron because W’s was required to be in the central (IYlI 5 0.6) 
are tagged by their leptonic decay and the ion- muon fiducial region. For central electrons or 
gitudinal momentum (P.) of the neutrino (and muons, the ET of the charged lepton and the 
therefore the W Pm) is not measured. However, MET are required to be greater than 20 GeV. 
the asymmetry of du/dY, for the charged lepton The transverse mass of the lepton-MET combi- 
can be measured. The asymmetry is defined as, nation was required to be greater than 50 GeV/c’. 

du(+)/dX - da(-)/dK 
For plug electrons, the ET cuts were both 25 

A(K) = da(+)/dY, + da(-)/dlj 
cl) GeV and the transverse mass cut was 60 GeV/c’. 

For both electrons and muons, quality cuts were 
where Yl is the rapidity of the charged lepton made in order to separate real leptons from ob- 
and u(+) (u(-)) is the cross section for a W+ at jects faking a lepton signal [4,5]. Using Monte 
+Yl (-Y,). The W- events can be added with a Carlo and cosmic rays, these selection criteria 
change of sign. This asymmetry is a convolution were determined to be charge independent to 
of the W production asymmetry and the decay better than 1%. Finally, W events with energy 
asymmetry. The leptonic decay has a (l+eosO)l 
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clusters (other than the lepton) with ET > 10 
GeV were eliminated to reduce the effect ofhigher 
order QCD correction to the leading order pre- 
dictions. The final sample consists of 1605 cen- 
tral electron events, 800 central muon events, 
and 262 plug electron events. The remaining 
background is approximately 1% for the central 
electrons and muons and approximately 2.5% for 
plug electrons. 

The A(Y,) was calculated by combining the 
positively charged leptons at positive rapidity 
with the negatively charged leptons at negative 
rapidity. The calculated asymmetry is shown in 
Figure 1. The figure shows the measured asym- 
metry for the three subsets and the combine data 
set. The lines give the predictions from various 
choices of structure functions. The larger asym- 
metry in the plug region is due to the higher 
transverse mass cut. Many of the data points 
show a larger asymmetry than the predictions; 
however, the uncertainty of each value is large 
and the measured asymmetry is consistent with 
all the predictions [5]. The Tevatron will pro- 
vide an integrated luminosity of 50 to 100 pb-’ 
over the next several years. This will allow B 
three fold reduction of the statistical uncertainty 
which is the dominate source of error. 
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