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Teile aus Kapitel II des Teils A der vorliegenden
Dissertation sind publiziert als DESY-report DESY 81-057
(September 1981):

The 2-dimensional 0(4) symmetric Heisemberg ferromagnet
in terms of rotation invariant variables,

Eine erweiterte Fassung wird in Nuclear Physics B

erscheinen.

AuBerdem sind Teile aus Kapitel III des Teils A vorgesehen
zur Publikation als DESY-report (1982) unter dem Titel:
3-dimensional SU(2) lattice gauge theory in terms of

gauge invariant variables.




Abstract

This investigation is concerned with the development of non-
perturbative techniques for studying field theories with non-

abelian symmetries.

The aim of part A is to formulate nonabelian lattice field theories
in terms of rotation or gauge invariant variables. This possibly
constitutes a first step towards a useful duality transformation
for nonabelian lattice theories, Starting point for our formulation
is Riihl's boson representation.

For the case of the 0(4) symmetric Heisenberg ferromagnet in 2
dimensions the integration over all rotation variant variables is
performed after introducing rotation invariant auxiliary variables.
The resulting new Hamiltonian involves a sum over closed loops.

It is complex and invariant under U(1) gauge transformations. The
model is rewritten as a local gauge theory, the gauge group being
a semidirect product of U(1) and the Weyl group of SU(2). A high
temperature expansion can be derived without recourse to Clebsch-
Gordan series.

The formalism is also applied to SU(2) lattice gauge theories in

3 dimensions. The result is an expansion into closed loops
formulated entirely in terms of gauge invariant variables. Each

of these loops is confined to a cube of the dual lattice.

In part B, the device of nonperturbative normal ordering is
introduced into the analysis of the O(n+l) symmetric nonlinear
o-model in 2 and 2+€ dimensions. In the limit n -> eo, this allows

a unified treatment of the symmetric (massive) and the spontaneously
broken (massless) phase.of the theory.

The problem of cancellation of quadratic divergences is in-
vestigated. In the present theory with derivative couplings, not

all quadratically divergent graphs appear, for finite n, in the form
of tadpole diagrams (which can be treated by normal ordering). All
quadratic divergences can be taken into account by a dilute gas
approximation which retains only "self-interactions", i.e. inter-
actions at one space—time point., Within this approximation, an
equation determining the mass gap of the theory is derived for

finite n.
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