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A DOMAIN WALL NETWORK AS QCD VACUUM:

CONFINEMENT, CHIRAL SYMMETRY, HADRONIZATION

An overall task pursued by most of the approahes to QCD vauum struture is an

identi�ation of the properties of nonperturbative gauge �eld on�gurations able to provide

a oherent resolution of the on�nement, the hiral symmetry breaking, the UA(1) anomaly

and the strong CP problems, both in terms of olor-harged �elds and olorless hadrons.

The entral subjet of the talk is an ensemble of almost everywhere homogeneous, Abelian

and (anti-)self-dual gluon �eld on�gurations. These on�gurations are represented by a

network of domain wall defets in an initially homogeneous bakground. A single domain

wall is given by the sine-Gordon kink on�guration for the angle between the hromomagneti

and hromoeletri omponents of the gauge �eld. The kink arises as a solution of the e�etive

equations of motion within the Ginzburg-Landau approah to the e�etive quantum ation

of QCD. The e�etive ation takes into aount the existene of a non-vanishing gluon

ondensate 〈g2F 2〉 and the symmetries of QCD. The network of domain walls is introdued

by a ombination of multipliative and additive superpositions of kinks. The spetrum and

eigenmodes of olor harged �eld �utuations are alulated for the ase of an in�nitely thin

planar Bloh domain wall. The harater of the spetrum and eigenmodes of �eld �utuations

in the presene of the network of domain walls haraterizes the QCD vauum as the

heterophase mixed state. The onept of the on�nement-deon�nement transition in terms

of the ensemble of domain wall networks is outlined. The role of a strong eletromagneti

�eld as a trigger of deon�nement is disussed.

This ensemble of gluon �elds provides a setup for desription of the main nonperturbative

features of QCD. The phenomenologial results obtained previously in the ontext of domain

model are reviewed: on�nement of stati and dynamial quarks, hiral symmetry realization,

the UA(1) anomaly and the strong CP problem, as well as the mehanism of hadronization.

In partiular, with a minimal set of parameters (harateristi for QCD) the model desribes

the properties of mesons from qualitatively di�erent parts of the spetrum: light mesons

(inluding the Regge spetrum), heavy quarkonia, heavy-light mesons, eletromagneti form

fators and deay onstants.


