Prospects for measuring the W boson mass
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Precision electroweak tests are a powerful probe of physics beyond the Standard Model Biases in the determination of My are strongly correlated with a mismodelling of the
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The extraction of My relies on a template fit of transverse momentum (p7) distribution of = The replicas that lead to the largest variations in My lead to variation of several percent

the muon from W — uv decays in the 7 distribution:
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» The PDF uncertainties extracted for multiple toy datasets:

3 - Analysis Strategy [4]
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» Monte Carlo sample of W — uv decays (Powheg + Pythia) é iglvjvr;.\{vgi?eztedllo
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» Toy dataset: scaled to LHCb collected luminosity during Run 2 (6 fb™1) 40 [ =

» Templates: My x PDF hypothesis weights (using NNPDF3.1, 1000 replicas) 20F -
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» [he extracted My, value for a certain PDF

o replica is the mass hypothesis that minimises the The (pr, n7) fit with weighting reduces dppr on average by roughly a factor
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> Correct for misalignment effects using Z — u™ ™ events
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< of 3 oppr is the width of the PDF spread in the My 1. Accurate model of the py spectrum

ok 3 values extracted with each replica 2. Muon momentum scale

3. Muon efficiencies
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M, (Gev/cd) 4. Control of the backgrounds
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