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FOREWORD

Thousands of years before our time, our ancestors already knew about the amazing
properties of lodestone, or magnetite. Ever since, man has been fascinated by magnetic
phenomena, especially because of their action at a distance. They are found
everywhere in our daily lives: in refrigerator doors, cars, cellphones, suspension
systems for high speed trains etc. In pure science they are present at all scales, from
elementary particles through to galaxy clusters, not forgetting their role in the structure
and history of our Earth.

The last thirty years have seen considerable progress in most of these fields, whether
fundamental or technological. The purpose of this book is to present this progress. It
is the collective work of faculty members and researchers, most of whom work in
laboratories in Grenoble (Universities, CNRS, CEA), often in close cooperation with
local industry, and the large international organizations established in the Grenoble
area: Institut Laue-Langevin, ESRF (large European synchrotron), etc. This is no
surprise, since activities concerning Magnetism have consistently been supported in
Grenoble ever since the beginning of the 20t century.

Most of the chapters are accessible to the University graduate in science. Those
notions which require a little more maturity do not need to be fully mastered to be able
to understand what comes next. This treatise should be read by all who intend to work
in the field of magnetism, such an open-ended field, rich in potential for further
development.

New magnets, with higher performance and lower cost, will surely be found. The
magnetic properties of materials containing unfilled electronic shells are not yet fully
understood. Hysteresis plays a key role in irreversible effects. While its behavior is
fairly well understood both in magnetic fields which are small with respect to the
coercive field, and in very strong fields near saturation, the processes occurring within
the major loop have not yet been very well described. When hysteresis depends on the
combined action of two variables, such as magnetic field and very high pressure, we
know nothing. How are we, for instance, to predict the magnetic state of a submarine
cruising at great depth, depending on its diving course?

French scientists, with Pierre Curie, Paul Langevin and Pierre Weiss, played a
pioneering role in magnetism. They will certainly have worthy successors, notably in
biomagnetism in a broad sense.

This work includes interesting features: exercises with solutions, references
fortunately restricted to the best papers and books, and various appendices: lists of



symbols, special functions, properties of various materials, economic aspects, and, last
but not least, a ver