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High-precision measurement of the W boson mass
with the Compact Muon Solenoid experiment
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1. Precision physics 3. Challenges
In the Standard Model (SM), W and Z boson masses are related to the my, extracted from a binned maximum likelihood fit to a 3D distribution
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escapes detection, preventing full reconstruction of W.

, Experimental uncertainty: muon momentum scale calibration
In the laboratory frame, lepton and neutrino transverse
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2. CMS experiment o material distribution
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energy luminosity  Muon channel used due to the highest expe-
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4. Results

The sources of uncertainty and their impact in my, are

Theoretical: parton distribution functions (PDFs)

Source Impact (MeV)  Source Impact (MeV) PDFs strongly affect the W boson polarization and, hence, the kinematic
Muon momentum scale 4.8 PDF 4.4 distributions of the decay muons. Unlike in previous measurements,
Muon reco. efficiency 3.0 Nonprompt-muon bkg 3.2 PDFs are constrained from data with proﬁle likelihood fits.
W and Zangular coeffs. 33 Integrated luminosity 0.1 Different sets tested and CT18Z selected for the nominal prediction.
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Predictions validated by fitting the p# spectrum with a permille agreement.
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