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The monopoles of this book are "lump-like" solutions of a nonlinear 
system of hyperbolic partial differential equations. A snapshot of such a 
solution, at any moment in time, reveals a finite number of lumps (or 
solitons), localized in space. As time evolves, these solitons interact with 
one another in a manner determined by the equations, while maintaining 
their separate identities. 

This whole subject of solitons is truly interdisciplinary; it has caught 
the interest and imagination of analysts and geometers as well as of ap­
plied mathematicians, mathematical physicists, and theoretical physicists. 
Sometimes the word "soliton" is reserved for the solutions of the rather 
special class of equations described as completely integrable: in these cases, 
the scattering of solitons is essentially trivial (their velocities are unaf­
fected by the collision, and no radiation is emitted). The best-known ex­
amples of these involve just one space dimension, and include such (some­
times bizarrely-named) systems as the Korteweg-de Vries (KdV), nonlin­
ear Schrödinger, and sine-Gordon equations. By contrast, monopoles live 
in three spatial dimensions, and scatter nontrivially; this book studies that 
scattering, in a slow-motion approximation. So, whereas for (say) the KdV 
equation one can write down an explicit solution representing a two-soliton 
collision, in this case one only has an approximate solution for small rel­
ative velocities. But the authors' point of view is that an equation such as 
KdV is in any event only an approximation to some more realistic physi­
cal model. As far as the physics is concerned, an approximate solution to 
an exact equation amounts to the same thing as an exact solution to an 
approximate equation. 

But considerations of physics are, in any case, of only limited relevance. 
The main theme of the book is mathematical: the beautiful interplay be­
tween nonlinear systems and geometry. 

In fact, geometry enters in a number of different ways. First of all, 
the monopoles occur as solutions of an SU(2) gauge theory, which means 
(mathematically) that we have an SU(2)-connection on a vector bundle 
over (four-dimensional) space-time R4, and the components of this con­
nection satisfy a hyperbolic system of partial differential equations. (Actu­
ally, the system also includes three scalar functions comprising the Higgs 
field; this, together with the connection, is called a Yang-Mills-Higgs field 
in physics language.) The equations are geometrical, in the sense that they 
involve the curvature of the connection and the covariant derivative of the 
Higgs field. 

Since 1974, physicists had known of one solution to the equations, rep­
resenting a single static monopole. It was strongly suspected that static 


