
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

On a unified description of non-abelian charges, monopoles and dyons

Kampmeijer, L.

Publication date
2009

Link to publication

Citation for published version (APA):
Kampmeijer, L. (2009). On a unified description of non-abelian charges, monopoles and
dyons. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:26 May 2023

https://dare.uva.nl/personal/pure/en/publications/on-a-unified-description-of-nonabelian-charges-monopoles-and-dyons(36161658-b6a9-4796-906e-1bed11e64001).html


Preface

One of the roads towards unravelling confinement in four dimensional non-abelian gauge
theories, starts with the proposal of ’t Hooft and Mandelstam to think of confinement
in terms of the breaking of a dual or magnetic symmetry by a condensate of magnetic
monopoles. Although this idea has been very fruitful, it has not yet led to a rigorous proof
of confinement. One reason for this is that the magnetic symmetry is not manifest in the
standard formulation of a gauge theory, even proving its existence has turned out to be
a formidable challenge on its own. It is therefore difficult to study magnetic symmetry
breaking in detail. One way to circumvent this is to use a dual formulation of the theory
such as given for example by Seiberg-Witten theory. Despite the success of this strategy,
the effect of monopole condensation on the electric degrees of freedom cannot be seen
directly. Moreover, it has become clear that there is not necessarily a unique excitation
whose condensate may cause electric confinement. What is needed is a framework where
both the electric and magnetic symmetries are manifest. Such an approach has been very
successful in understanding condensation and confinement in two-dimensional theories.
With this motivation we start out in this thesis to study hidden symmetries of gauge the-
ories. Our first main results are obtained in chapter 3 where, inspired by a recent paper
of Kapustin and Witten, we study and interpret the classical fusion rules for smooth BPS
monopoles.
In chapter 4 we concentrate on the dyonic sectors and propose a novel formulation of a
gauge theory which explicitly involves an electric as well as a magnetic symmetry group.
Moreover, we find that our unified framework also matches a proposal of ’t Hooft in which
the large distance scale behaviour of the original gauge theory is described by an effective
electric theory with magnetic monopoles.
We expect that our results can be used for further investigations on the phase structure of
non-abelian gauge theories.
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