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FIG. 2: Distributions of pZT (top) and φ∗η (bottom) from simulation (histogram) and data (circles) for Z-boson decays
to µµ (left), and to ee (right). The pZT distributions are used to fit for the nonperturbative parameter g2 and for αs,
and the φ∗η distributions provide a consistency check. The φ∗η distribution in the electron channel is modulated by
the periodic azimuthal acceptance of the 24 calorimeter wedges. In these and other figures, “PKS” refers to the
Kolmogorov-Smirnov probability of agreement between the shapes of the data and simulated distributions.

C. QED radiation

As described in Ref. [19], final-state radiation (FSR) of photons is simulated using the photos program [41],
because photos can be interfaced with the resbos event generator. FSR photons are produced with an energy
cutoff of Eγ > 0.4 MeV. Tripling the Eγ threshold shifts the value of MW by 1 MeV, which is taken as a systematic
uncertainty on the choice of Eγ threshold. A comparison of FSR from the photos and horace programs [53] finds
consistency at the level of 0.7 MeV [54], which is taken as the uncertainty in the FSR algorithm. The horace program
additionally includes the exact NLO QED calculation, the effects of initial-state radiation (ISR) and interference
between ISR and FSR. Calibration of the photos program to the more accurate horace program yields a correction
of 4± 2MC stat MeV which is propagated to the MW result. Uncertainties on the horace simulation are estimated
to be 1 MeV [19]. As in Ref. [19], internal photon conversion [55] is simulated with an uncertainty on MW of 1 MeV.
The combined uncertainty on MW due to QED radiation is 2.7 MeV in both the electron and muon channels and is
correlated between the channels and the fit distributions.

V. W AND Z BOSON EVENT SELECTION

The lepton selection criteria follow Ref. [19]. The criteria can be degraded by the presence of nearby energy
associated with the hadronic recoil. Hence, the lepton identification efficiency depends on the projection of the recoil


