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The model

| U(1) SU(2) gaugemodel

| spontaneouslybroken with Higgs medanismto
U)) 3 and 1 photon

| Price for renormalizability: 1 Higgsboson

| Couplethe pionsasa SO(3)-Triplett minimally
to the gauge elds ) vector mesondominance

‘ Unitary Gauge - Physical Vertices I

-interactions

-interactions

-Higgsinteractions

Higgs-Higgsinteractions

| No problemto add -Higgsinteractions)
Theory can be seenas a gaugedlinear -model



Fit of the parameters

‘ Form factor and Phase Shift I

| Using dimensionalregularization and
renormalization of the one-lcop-self-energy
diagrams

30F -

j2

-Lh. 20 -

10} . .

| | L 1=
400 600 800 1000

Data: Amendolia et al. Phys. Lett. 138B (1984) 454
Bark ov et al. Nucl. Phys. B256 (1985) 365

140:—
120
100-—
80-—
60-—
40-—
20
0- ; il I N B B

300 400 500 600 700 800 900 1000
s[MeV ]

Data: Frogatt, Petersen, Nucl. Phys. B129 (1977) 89

1[deq]




Selfconsistent approximations

‘ Generating functional I

| [ G;D]: sumover all 2PI closeddiagramswith
at leasttwo loops

| Variation with respect to Green'sfunctions)
self energiesful lling Dyson's equations

— Dol D 1 — Gol G 1
| Sumup to a certain loop order) Selfconsisten
e ectiv e approximation

| Respectsany consenation law basingon global
symmetries

| In thermal eld theory: Thermodynamically
consiste appraximation



Renormalization

Renormalizing the selfconsistent
appro ximation

| Can be seenasresummationof all selfenergy
insertions) In nities to all orders

| Renormalizabletheory ) nite by renormalizing
parametersalready presermn in Lagrangian

| Physical renormalization conditions
(m)=@ (Mm’)=0 (=@ (0)=0
| Analytical propertiesof Green'sfunctions

V4
G(s) = i dm? ( m?;s)A(m?) with A(s) = Im G(s)
0

| ( m?;s): Feynman-propagator) integral
kernels) canbe renormalizedusing standard
techniques

| selfconsistemn nite setof coupledintegral
equationssolvable numerically by iteration

| Tadpolein vacuumabsorked into mass
renormalization
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Result in vacuum

‘ The -Self-Energy I

Perturbative 1-loop and selfconsisteh calculation
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Outlo ok

‘ Work to do I

| Exploit non-abelian part of the -interaction

| Selfconsisteh appraximation for T; > 0)
Needto include tadpole cortributions )
Renormalization of the vertex

| Gaugeinvariance?
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The 1-loop transversespectral function of the
-mesonin vacuumand at nite temperature.



