
• Another important group of EWPO are the Z boson observables, among which we
mostly concentrate on the effective leptonic weak mixing angle at the Z boson reso-
nance, sin2 θeff . It can be defined through the form factors at the Z boson pole of the
vertx coupling of the Z to leptons (l). If this vertex is written as il̄γµ(gV − gAγ5)lZµ

then
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At the tree level this amounts to the sine of the weak mixing angle, sin2 θW = 1 −
M2

W/M2
Z , in the on-shell scheme. Loop corrections enter through the form factors gV

and gA. The theoretical evaluation is reviewed in Sect. 2.6.

• The quantity ∆ρ,
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parameterizes the leading universal corrections to the electroweak precision observables
induced by the mass splitting between fields in an isospin doublet [102]. ΣZ,W (0)
denote the transverse parts of the unrenormalized Z and W boson self-energies at
zero momentum transfer, respectively. The induced shifts in the two above described
observables are given in leading order by
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The theoretical evaluation of ∆ρ is discussed in Sect. 2.4.

• Another very powerful observable for constraining the parameter space of the MSSM
is the mass of the lightest CP-even Higgs boson, mh. If the Higgs boson will be found
at the next generation of colliders, its mass will be measured with high precision. We
therefore refer to mh also as an EWPO. While mh is bounded from above at tree-level
by mh ≤ MZ , it receives large radiative corrections. The leading one-loop contribution,
arising from the t/t̃ sector, reads [101]
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The loop corrections, entering via Higgs-boson propagator corrections, can shift mh by
50–100%. The theoretical status is reviewed in Sect. 2.7.

• As a further precision observable that we investigate in detail in this report we consider
the anomalous magnetic moment of the muon, aµ ≡ (g − 2)µ. It is related to the
photon–muon vertex function Γµµ̄Aρ as follows:

ū(p′)Γµµ̄Aρ(p,−p′, q)u(p) = ū(p′)
[
γρFV (q

2) + (p+ p′)ρFM(q2) + . . .
]
u(p) ,

aµ = −2mµFM(0) , (2.60)

where FM(q2) = 0 at tree-level. Non-zero values are induced via loop corrections. The
theoretical evaluation is discussed in Sect. 2.8.
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