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FIG. S18: Average measured energy (in MeV) in the electromagnetic (left) and hadronic (right) calorimeters in the
vicinity of the electron shower in W -boson decays. The differences ∆φ and ∆η are signed such that positive
differences correspond to towers closest to the electron shower position at the CEM. The seven towers inside the box
are removed from the recoil measurement.
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FIG. S19: Fraction of muon-data three-tower (left) and electron-data seven-tower (right) rotated windows
containing zero energy, as a function of u||. The red lines show the simulation, while the blue circles show the data.

compared to the data in Figs. S19-S20. The small differences between data and simulation visible in Fig. S20 are
propagated to the MW fits and included in the systematic uncertainties. Figure S21 shows the precision of the model
for the distribution of the hadronic energy in the removed towers. In order to reduce the dependence of the lepton
removal procedure on instantaneous luminosity, the following procedure is introduced in this analysis: a linear model
is fit to the dependence of the hadronic tower energy on instantaneous luminosity and the result is applied as a
correction in the #uT calculation for both data and simulation.

Further validation is provided by comparing the simulation to measurements in towers rotated 180◦ from the lepton.
The consistency between the two choices of rotation angles is 1 MeV (1 MeV) in the muon (electron) channel, which
is taken as a systematic uncertainty. Another systematic uncertainty of 1 MeV for the muon channel is due to the
choice of parametrizations, and an additional 1 MeV is due to possible muon energy deposition leaking out of the
excluded region. The total systematic uncertainty on MW due to lepton-removal modeling in the muon (electron)
channel is 1.7 MeV (1.0 MeV), 0 MeV (0 MeV), and 3.4 MeV (2.0 MeV) for the mT , p!T , pνT fits, respectively.

B. Model parametrization

The recoil simulation parametrizes the response and resolution of the initial-state radiation accompanying the W or
Z boson, and models the energy flow from the spectator-parton interactions and additional pp̄ collisions in the same
collider bunch crossing. Since there are no high-pT neutrinos in the Z-boson data, the pT -balance between pT (Z → $$)


