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Abstract:

The scientific study of phase transitions may be said to have begun with the demonstration
of continuity of the liquid and gaseous states at high temperatures by Cagniard de la Tour
in 1822. In this lecture, | will present a personal perspective about its status after 200
years. Our understanding of continuous phase transitions is pretty good by now. The
scaling theories of Widom, Fisher and Kadanoff have led to a good framework for
understanding critical phenomena.

But we still do not have simple tractable models that show the solid to liquid to gas phase
transitions. First order transitions, and other transitions like the glass transition are still
not understood as well. | will try to explain the basic ideas of the Lee-Yang theory of phase
transitions in terms of the zeros of the partition function in the complex activity plane, the
work of Wilson on the renormalization group theory for continuous phase transitions, and
phases that are intermediate between solid and liquids. | will also mention some of my
recent work on phase transitions in systems with only hard-core interactions.
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