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FOREWORD

The effective field approach to a phase transition, used by Pierre
Weiss at the beginning of this century to describe theoretically
ferromagnetic transitions in iron, nickel and cobalt, is the second
oldest (surpassed in this respect only by Van der Waals theory of
liquid-vapour transitions) and certainly the simplest approach to
investigate cooperative phenomena of this kind. Early in the effort to
describe satisfactorily the rich variety of physical phenomena
accompanying a phase transition, it was realized that the role of
fluctuations, introduced by Einstein in 1905 (the same year in which
he introduced special relativity and the first successful explanation
of the photoelectric effect), was crucial to investigate the subtleties
of the behaviour of systems undergoing phase changes at temperatures
very close to the transition temperature. Of course the concept of
effective field, being an average or mean field, leaves out completely
thermodynamic fluctuations. Nevertheless, the effective field approach
gives in most cases a good qualitative description of the cooperative
phenomena, and in some cases, ferroelectric transitions being an
outstanding example, it even gives fairly good quantitative
description. It took some time for prominent theorists to realize that
deviations of "classical" {effective field) behaviour in ferroelectrics
and dipolar ferromagnets should show up in the form of logarithmic
corrections, which are very hard to detect experimentally.

This work, which could as well be entitled "Pedestrian approach to
Phase Transitions", obviously does not aim at a comprehensive
discussion of the effective field approach to phase transitions in
general and less so at a discussion which goes deeply beyond this
approach to such a broad and active field of contemporary research.
Rather, it attempts at a simple presentation of the approach, at a very
elementary level in most cases, to a number of interesting phase
transitions, mostly solid state transitions, with special attention, in
the second half of the book, to some work in ferroelectric systems
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material formed the basis for a short graduate course on "Phase
Transitions" imparted by the author at the Universidad Autonoma de
Madrid, in 1989.
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