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Lattice Model of the Two-Dimensional Soap Froth

Masaharu Tanemura
(The Institute of Statistical Mathematics)

Shape distribution of the two-dimensional soap froths is obtained by means of a lattice
model. Each froth is replaced with a lattice point of the regular triangular lattice, and each edge
of the froth is replaced with a bond which connects a lattice point with the nearest neighbour
lattice point or with the second one. This procedure is based on the analogy of a dual net.

Under the assumptions that the froths in consideration are in a stable state and that the
equilibrium statistical mechanical techniques can be applied, an approximation method of
lattice statistics is employed and the probability distribution of the number of edges of froth
is calculated.

Our model includes a parameter which represents the surface energy difference between the
edges corresponding to the two kinds of bond. This is a simple extension of the Kikuchi’s
model (the latter corresponds to the case where the parameter in our model is equal to zero)
and gives a good coincidence with the observations through the adjustment of the parameter.
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