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FIG. 32: Distributions of uT from simulation (histogram) and data (circles) for W boson (top) and Z boson
(bottom) decays in the muon (left) and electron (right) channels. The simulation uses parameters fit from Z boson
data, and the uncertainty on the simulation is due to the statistical uncertainty on these parameters. The data
mean (µ), rms spread (σ) skewness (λ), and excess kurtosis (κ) are well modeled by the simulation. The χ2 values
and the Kolmogorov-Smirnov (KS) probabilities are based only upon the statistical uncertainties in the data and do
not take into account the systematic uncertainties in the simulation.

(NN) [67] to distinguish such misidentified muons from signal muons. The method, described in Refs. [19, 64], uses
the isolation variables, that is the calorimeter energy and track momenta in a cone surrounding the muon candidate
with radius ∆R =

√

(∆η)2 + (∆φ)2 = 0.4 in the η−φ plane. The distribution of the NN output for the W -boson data
is fitted to the sum of the signal and background distributions, with the background fraction as the free parameter
for χ2 minimization. The signal sample is obtained from W → µν events generated with pythia [56] and the CDF
geant-based simulation [38]. The background sample is obtained from data satisfying the W → µν selection criteria
except for the additional criteria of pνT < 10 GeV and uT < 45 GeV. The jet misidentification background is computed
separately for |η| < 0.6 and |η| > 0.6 since different muon detectors operate in these regions. The background fractions
are found to be consistent with each other and with zero. For the MW measurement we use the combined best-fit
fraction of (0.01± 0.04stat)%.
The decay-in-flight (DIF) background is caused by low-momentum, long-lived mesons such as pions or kaons de-

caying to muons in the tracking volume, resulting in the reconstruction of high-pT kinked tracks. As described in
Ref. [19], the pattern of hit residuals indicating such kinks, the track impact parameter, and the fit quality are used
to both reduce and estimate the DIF background. The distribution of the track fit χ2/dof from W → µν candidates
in the data are fit to a sum of signal and DIF background templates with the background fraction as the free param-
eter. Muons from Z → µµ data are used to provide the signal template and W → µν data with large track impact
parameters (2 < d0 < 5 mm) provide the DIF background template. The contamination of real W → µν events in
the background template due to the d0 resolution is taken into account using the Z → µµ data. The DIF background
fraction is estimated to be (0.20±0.14)%. Systematic uncertainties are estimated by comparing background templates
made from different impact-parameter regions and from different requirements on the hit residual patterns.


