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“Oblique” Electroweak
Corrections




Electroweak Parameters

EW corrections (S, 7', Ap, §) defined from
amplitudes for “on-shell” 4-fermion processes
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Ap & o small in this class of Higgsless models
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Electroweak Parameters

, QO
@\ (EE - ) e (—al)

—Anc =€ + flavor dependent

Universal Corrections Depend only
on External Quantum Numbers!

S and | defined in terms of position of
Z- and W-boson poles and corresponding residues!

Gauge-Invariant, to all orders, as defined here!

Hagiwara, Matsumoto, Haidt, & Kim: hep-ph/9409380




Calculation at one-loop

relevant univesal corrections arise from
self-energy corrections, consider matrix propagator:
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Standard Formulae

In perturbation theory, we may extract the position of
the pole and the corresponding residues, yielding:
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However, gauge-boson self-energies
are not gauge-invariant!




The “Pinch Technique”

Cornwall, 1982

Cornwall and Papavassiliou, 1989




Vertex and Box
Corrections

® Gauge-invariance of scattering amplitudes arises
by addition of vertex and box corrections
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Gauge-Dependent Box
and Vertex Contributions

Arise, for example, via longitudinal part of
R¢-gauge propagator:
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For massless fermions, this yields universal gauge
dependent pinch contributions through the Ward identity.

Pinch Technique: collect all such contributions in an
effective self-energy function




Pinch Box and Vertex
Contributions
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't Hooft-Feynman Gauge

Pinch contribution arises only from three-
boson vertex:
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Photon Pinch in SM
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SM Pinch Contributions
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The 3-site Model:

new pinch contributions




3-Site Model: basic structure
SU(2) x SU((2) x U(1) 90, 92 < g1

Gauge boson spectrum: photon, Z,Z’;, W, W’
Fermion spectrum: t,T, b, B (% is an SU(2) doublet)

and also ¢,C,s,S,u,U,d, D plus the leptons




3-Site Model:
Gauge Currents
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Concentrate on light fermons: eg — 0
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3-Site Model:
Pinch Contributions
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Gives rise to new pinch contributions!




3-Site Model:
Delocalization Contributions
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3-site Model Checks
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® Electromagnetic Gauge-Invariance
® Delocalization Independence of T

® Results for S ... see next talk




