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14 10. Electroweak Model and Constraints on New Physics
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Figure 10.2: Scale dependence of the weak mixing angle defined in the MS scheme [35,74] (for the
scale dependence in a mass-dependent renormalization scheme, see Ref. [73]). The minimum of the
curve corresponds to p = My, below which we switch to an effective theory with the W* bosons
integrated out, and where the 3-function for $2(u) changes sign. At My, and each fermion mass
there are also discontinuities arising from scheme dependent matching terms, which are necessary to
ensure that the various effective field theories within a given loop order describe the same physics.
However, in the MS scheme these are very small numerically and barely visible in the figure provided
one decouples quarks at u = m4(m4). The width of the curve exceeds the theory uncertainty from
strong interaction effects which at low energies is at the level of +2 x 10~° [35]. The Tevatron and
LHC measurements are strongly dominated by invariant masses of the final-state di-lepton pair of
O(Mz) and can thus be considered as additional Z pole data points. For clarity we displayed the
Tevatron and LHC points horizontally to the left and right, respectively.





