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Preface

The topic of this meeting was chosen in response to the developing interest in
aspects of fluid mechanics and of magnetohydrodynamics that can properly be de-
scribed as topological, rather than exclusively analytical, in character. On the one
hand, there are purely kinematic problems such as the classification of possible
streamline structures in three dimensions; the deformation of convected lines and
surfaces in a prescribed flow field; and the relation between Lagrangian and Eu-
lerian properties for both laminar and turbulent flows. On the other hand, there
are dynamical problems such as the treatment of changes in flow topology associ-
ated with symmetry-breaking instability; topological invariants (e.g. the helicity
invariant) associated with the Euler equations; the manner in which topological
constraints may be broken (rapid reconnexion, or cut-and-connect mechanisms) in
high Reynolds number flow; the influence of helicity fluctuations, or more generally
of any departure from reflexional symmetry, in the fundamental dynamics of tur-
bulence; and the manner in which singularities of the Euler equations may develop
within a finite time. Underlying all these problems is a desire to identify structures
(if any) that are characteristic of fully developed turbulent flows, with a view to
constructing an improved statistical theory of turbulence.

Between these kinematic and dynamical aspects lie a fascinating range of prob-
lems that arise in the magnetohydrodynamics (MHD) of highly conducting flu-
ids: relaxation to magnetostatic equilibrium under the constraint of conserved field
topology; formation of discontinuities during such relaxation; spontaneous magnetic
field growth (i.e. dynamo action) due to fluid motion either with or without helicity;
and, particularly, the phenomenon of ‘fast dynamo action’, tantalisingly difficult to

describe mathematically, and yet almost certainly the root cause of solar and stellar
magnetism.

In focussing on these topics, the Symposium stimulated a fruitful interaction
between, on the one hand, fluid dynamicists working on fundamental mechanisms of
vorticity dynamics and turbulence, and on the other, plasma physicists with exper-
tise in problems of magnetic field topology and reconnexion processes. The power
of topological arguments remained at the forefront of the discussion throughout the

week, emphasis being placed on global, rather than local, characteristics of field and
flow phenomena.



Xvi Preface

There were-119 registered participants at the Symposium, representing 15
countries. Accommodation was provided at Pembroke College, Cambridge. The
scientific programme consisted of Lecture sessions, supplemented by three Poster-
discussion sessions. All of the papers presented have been refereed, and where
necessary revised, and all are included in this Volume. We apologise for its conse-
quent size, but we believe that it encompasses an impressive body of work which
reflects a widespread desire to understand qualitative properties of fluid-dynamical
systems as an essential preliminary to quantitative and computational analysis.

H.K.M.
A.T.
30 September 1989
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