
calibration from the corresponding subsample. A residual
dependence of the CEM energy scale on azimuth and time
is observed. By suppressing this dependence through a
calibration, the remaining variation of the electron channel
mass fit is eliminated.
The variations of the fitted mass values relative to the

nominal results, as the fit regions are varied, are consistent
with statistical fluctuations, as shown in Figs. 42–44 [51].
Furthermore, this consistency check is conservative, as the
known systematic uncertainties are not included in dis-
played error bars. The systematic uncertainties that we
consider (Tables IX–XI) would induce additional expected

shifts between fit regions. The observed shifts in
Figs. 42–44 are typically substantially smaller than these
systematic uncertainties.

XII. SUMMARY

Wemeasure theW-boson mass using a sample of proton-
antiproton collision data corresponding to an integrated
luminosity of 2.2 fb−1 collected by the CDF II detector atffiffiffi
s

p
¼ 1.96 TeV. We use fits to mT , pl

T , and pν
T distribu-

tions of the W → μν and W → eν data samples to obtain

MW ¼ 80387" 12stat " 15syst MeV ¼ 80387" 19 MeV;

which is the single most precise measurement of MW to
date. This measurement subsumes the previous CDF
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FIG. 41. Differences between the data and simulation, divided
by the expected statistical uncertainty, for the pν

T distributions in
the muon (top) and electron (bottom) channels.

TABLE XII. Summary of fit results to the mT , pl
T , and pν

T
distributions for the electron and muon decay channels.

Distribution MW (MeV) χ2=d:o:f:

W → eν
mT 80408" 19 52=48
pl
T 80393" 21 60=62

pν
T 80431" 25 71=62

W → μν
mT 80379" 16 57=48
pl
T 80348" 18 58=62

pν
T 80406" 22 82=62

TABLE XIII. Statistical correlations between the mT , pl
T , and

pν
T fits in the muon and electron decay channels.

Correlation W → μν (%) W → eν (%)

mT − pl
T 67.2" 2.8 70.9" 2.5

mT − pν
T 65.8" 2.8 69.4" 2.6

pl
T − pν

T 25.5" 4.7 30.7" 4.5

TABLE XIV. Uncertainties in units of MeV on the final
combined result on MW .

Source Uncertainty

Lepton energy scale and resolution 7
Recoil energy scale and resolution 6
Lepton tower removal 2
Backgrounds 3
PDFs 10
pTðWÞ model 5
Photon radiation 4
Statistical 12
Total 19

TABLE XV. Charged-lepton pT-fit mass shifts (in MeV) for
subdivisions of our data. For the spatial and time dependence of
the electron channel fit result, we show the dependence without
(with) the corresponding cluster energy calibration using the
subsample E=p fit. The variation observed without cluster energy
recalibration is eliminated upon recalibration, proving that the
effect arises dominantly due to residual variation of the energy
scale.

Fit difference W → μν W → eν

MWðlþÞ −MWðl−Þ 71" 70 −49" 42
MWðϕl > 0Þ−MWðϕl < 0Þ −54"36 −117"42ð−58"45Þ
MW (Aug 2006–Sep 2007)−
MW (Mar 2002–Aug 2006) 116" 36 −266" 43ð39" 45Þ
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