
Method or technique impact section of paper

Detailed treatment of parton distribution functions +3.5 MeV IVA

Resolved beam-constraining bias in CDF reconstruction +10 MeV VI C

Improved COT alignment and drift model [65] uniformity VI

Improved modeling of calorimeter tower resolution uniformity III

Temporal uniformity calibration of CEM towers uniformity VIIA

Lepton removal procedure corrected for luminosity uniformity VIIIA

Higher-order calculation of QED radiation in J/ψ and Υ decays accuracy VI A & B

Modeling kurtosis of hadronic recoil energy resolution accuracy VIII B 2

Improved modeling of hadronic recoil angular resolution accuracy VIII B 3

Modeling dijet contribution to recoil resolution accuracy VIII B 4

Explicit luminosity matching of pileup accuracy VIII B 5

Modeling kurtosis of pileup resolution accuracy VIII B 5

Theory model of pWT /pZT spectrum ratio accuracy IVB

Constraint from pWT data spectrum robustness VIII B 6

Cross-check of pZT tuning robustness IV B

TABLE S1: Summary of analysis updates with respect to [43]. The second column provides a quantitative estimate
of the change induced in the previous result [43] due to the update. In case this estimate is not available, the second
column indicates whether the update is expected to improve the temporal or spatial uniformity of the detector,
increase the robustness of the analysis or the accuracy of the result.

of these updates is presented in Table S1, along with the expected impact and references to the sections of this
supplement where the respective descriptions are provided. In some cases, the additive change induced by the update
can be added to our previously published MW value of MW = 80 387± 19 MeV [41, 43] since the updated procedures
can be incorporated into the previous analysis without repeating the latter. In other cases, the impact is classified
in terms of the expected improvement in detector uniformity, analysis accuracy, or robustness. The shifts shown
in the first two rows of Table S1 result in an updated value of MW = 80 400.5 MeV. With the correlations due to
parton distribution functions, the momentum scale calibration and QED radiative corrections taken into account, the
consistency between the updated previous measurement and the new measurement is at the percent level, assuming
purely Gaussian fluctuations. Considering the large number of systematic improvements in analysis techniques, the
best estimate of MW quoted in this paper is a freestanding result obtained from a blind procedure, and supersedes
our 2012 result [41, 43] in the same spirit as the latter superseding our 2007 result [38]. Subsequent analyses with
new or modified procedures, such as independently blinded measurements in subsamples of data, are being pursued.

II. THE CDF II DETECTOR

The CDF II detector [39, 72, 73] is forward-backward and cylindrically symmetric [50]. Its relevant components, in
order of increasing radius, are a charged-particle tracking system, composed of a silicon vertex detector [74] between
radii of 2.5 cm and 29 cm, and an open-cell drift chamber [48] in the radial range of 40 < r < 138 cm and covering
the region |z| < 155 cm; a superconducting solenoid [75] with a length of 5 m and a radius of 1.5 m, generating
a 1.4 T magnetic field; electromagnetic calorimeters [76, 77] to contain electron and photon showers and measure
their energies, and hadronic calorimeters [78] to measure the energies of hadronic showers; and a muon detection
system [49] for identification of muon candidates with pT ! 2 GeV. Collision events passing three levels of online
selection (trigger) are recorded for offline analysis. The major detector subsystems are described in Ref. [43].

Charged particles with pT ! 300 MeV and |η| " 1 traverse the entire radius of the central outer tracking drift
chamber (COT) [48]. The hit positions in the COT are used to reconstruct the helical trajectory of a charged particle
using a χ2 minimization, including an optional constraint to the transverse position of the beam. The fitted helix
is parameterized by the signed transverse impact parameter (minimal distance) with respect to the nominal beam
axis, d0 (in the absence of the beam constraint); the azimuthal angle of the track direction at closest approach to
the beam, φ0; the longitudinal position at closest approach to the beam, z0; the cotangent of the polar angle, cot θ;
and the curvature, c ≡ q/(2R), where q = ±1 is the particle charge and R is the radius of curvature. The measured
track pT is proportional to the inverse of the track curvature. Information from the silicon vertex detector is not used


