
2.4 The ρ parameter

We start our discussion with the quantity ∆ρ, see eq. (2.57), which parametrizes in particular
the leading contributions from loops of scalar quarks and leptons to the W -boson mass and
the Z-boson observables.

2.4.1 One-loop results

In the SM the dominant contribution to ∆ρ at the one-loop level arises from the t/b doublet
due to its large mass splitting. With both fermion masses non-zero it reads
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for mt # mb eq. (2.61) reduces to the well known quadratic correction
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Within the MSSM the dominant SUSY correction at the one-loop level arises from the
scalar top and bottom contribution to eq. (2.57), see Fig. 2.1.
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Figure 2.1: Feynman diagrams for the contribution of scalar quark loops to the gauge boson
self-energies at one-loop order.

For mb $= 0 it is given by

∆ρSUSY
0 =

3Gµ

8
√
2 π2

[
− sin2 θt̃ cos

2 θt̃F0(m
2
t̃1
, m2

t̃2
)− sin2 θb̃ cos

2 θb̃F0(m
2
b̃1
, m2

b̃2
)

+ cos2 θt̃ cos
2 θb̃F0(m

2
t̃1
, m2

b̃1
) + cos2 θt̃ sin

2 θb̃F0(m
2
t̃1
, m2

b̃2
)

+ sin2 θt̃ cos
2 θb̃F0(m

2
t̃2
, m2

b̃1
) + sin2 θt̃ sin

2 θb̃F0(m
2
t̃2
, m2

b̃2
)
]
. (2.64)

The size of the SUSY one-loop contributions are shown for an exemplary case in Fig. 2.2 as
a function of MSUSY. The parameter MSUSY is defined by setting the soft SUSY-breaking
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