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Associated W and Z production is an important 
test of the non-Abelian nature of the Standard 
Model as it is sensitive to triple-gauge boson 
interactions.

These measurements were previously statistics 
limited, but the impressive performance of the 
Tevatron in Run II has enabled SM predictions 
for W and Z production to be more vigorously 
tested than ever before.  

The cross-sections for these processes, which 
are of the same order as tt, have been measured 
to a new degree of accuracy.  

Photon Et spectrum 
for Z Gamma events

Photon Et spectrum 
for W Gamma events. 
Data is displayed 
alongside signal + 
bkgd simulation 
predictions.

X-Axis is the transverse 
mass of the lepton and 
neutrino from W decay. 
the Y-Axis is the 
transverse mass of the 
(lepton+photon) system 
together with the 
neutrino from W decay.

W Mass Measurement

Just as precise EWK measurements gave indirect 
evidence for a top mass near 175 GeV before the 
top was discovered here at the Tevatron, precise 
measurement of the W mass will either give some 
indication of the Higgs mass or a signal for new 
physics. It is also a direct and stringent test of 
the Standard Model.

The restricted rapidity coverage of a hadron 
collider means that the W mass has to be 
inferred from its transverse component. this is 
effectively achieved by delicately fitting W Monte 
Carlo samples of varying masses to the data as 
shown in the plot opposite. However, to achieve 
the desired resolution this fit has to be very 
exact, and this can only be achieved with a large 
volume of data. Currently this measurement is 
statistics limited, but with 2 fb­1 CDF alone will 
achieve resolution of M

W
 = 40MeV. This will be 

similar to all current direct measurement data 
combined.

W() transverse 
mass plot. Data in 
blue and signal + 
bkgd MC in red. 
Note that 
currently we are 
plotting in bins of 
500MeV, some ten 
times larger than 
the desired W 
resolution.

X-Axis is invariant mass of 
the leptons from Z decay. 
the Y-Axis is the invariant 
mass of the Z decay 
products together with 
the photon.


