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The determination of the spatial conformation of an n–atom cluster with
minimum Lennard–Jones (LJ) potential is tantamount, when all atoms are
of the same type, to the problem of finding points pi = (xi, yi, zi) ∈ <3, for
i = 1, . . . , n, so as to minimize
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where rij is the Euclidean distance between points pi and pj . This global
optimization problem has proved to be very difficult. In general, the best
minima known for clusters of n ≤ 150 atoms come from approaches as diverse
as simulated annealing, lattice search followed by local minimization, and
genetic algorithms, to name but a few.

We propose a method that combines a genetic algorithm with a stochas-
tic search procedure on icosahedral lattices. Computational results up to
n = 309 are presented, together with a discussion of the corresponding ge-
ometric characteristics. Although most of the optimal configurations found
display well known geometries (icosahedral and decahedral), our study al-
lowed us to discover a novel morphology for LJ atomic clusters.


