Highlight on W Boson

« The Precise Measurement of the W Boson Mass
with the CMS Detector at the CERN LHC »

Kenneth D. Long, MIT

Particle masses and the coupling strengths of the forces are fundamentally
experimental parameters that must be measured and input into the standard model
of particle physics (SM). While the SM does not predict their values, it does predict
precise relationships between them. Physics beyond the standard model can change
these relationships through the effects of virtual particle quantum loops, thus
making it of paramount importance to measure these parameters with the highest
possible precision. While the mass of the Z boson is known to the remarkable
precision of nearly 20 parts per million, thanks to the CERN LEP experimental
program, the W boson mass is known much less precisely. Furthermore, the most
precise measurement of the W boson mass, performed by the CDF Collaboration at
Fermilab in 2022, is in significant tension with the standard model expectation from
indirect measurements. Recently, the CMS Collaboration at the LHC has performed
its first measurement of the W boson mass. The measurement is based on a sample
of W boson events decaying to a muon and a neutrino, with the results obtained via
a highly granular maximum likelihood fit to the kinematic distributions of the muons.
The significant in situ constraints of theoretical inputs and their corresponding
uncertainties provided by this novel approach, together with an accurate
determination of the experimental effects, lead to a very precise W boson mass
measurement, 80360.2 +/- 9.9 MeV. The result is in agreement with the standard
model prediction and in tension with the measurement of the CDF Collaboration. |
will discuss the measurement procedure and the experimental and theoretical
advancements that enabled this striking result.
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