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Those who wonder why such a knowledgeable author has suddenly appeared
with no previous record of publications will find that he is a relative of
N. Bourbaki, if they inquire in the right circles.
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Physicists have enthusiastically embraced percolation models, and a dramatic
explosion of physics literature on percolation has occurrred in recent years.
This literature is rich in simulations, conjectures, heuristic methods, and a wide
variety of applications and variations of the basic models. Mathematicians who
experience frustration in tracing the thread of fact through this tangle of
conjecture and empirical evidence will appreciate the mathematical rigor in
Percolation theory for mathematicians.

Percolation models originated in discussions between Broadbent and Ham-
mersley (1957) on the excluded volume problem in polymer chemistry and the
design of coal miners’ masks. Such topics suggested a probabilistic model for
fluid flow in a medium with randomness associated with the medium rather
than the fluid. Hence, percolation theory arose as an alternative to the more
familiar diffusion models, in which randomness is associated with the fluid.

Models. In a percolation model, the medium is represented by a graph G,
which is usually an infinite graph with some regularity of structure. Familiar
examples are the square, triangular, and hexagonal lattices in two dimensions,
and the cubic lattice in three dimensions. The fluid flow is determined by a
random network of vertices and edges in the graph.

The random mechanism may be associated with either the vertices or the
edges, so two standard models arise: In the bond percolation model, each edge
is “occupied” by fluid with probability p and “ vacant” with probability 1 — p,



