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The development of direct space structure solution techniques is
an important factor in the increasing number of crystal structures
determined using PXRD [1]. Direct space methods involve assigning
R factors to trial structures by comparison of the calculated powder
profile to the experimental pattern. A global optimisation algorithm,
such as Monte Carlo or evolutionary algorithms is applied to locate
the correct crystal structure.

Differential Evolution (DE) is an evolutionary algorithm, which is
simple to implement and offers robust searching of minima [2,3]. A
population of trial structures is generated, characterised by parameters
describing position, orientation of the molecule and any variable
torsion angles. Associated with each parameter is a minimum and
maximum boundary. The population is mated and mutated in a single
step to produce successive generations until the structure with the
lowest R factor is found.

This presentation describes a modification of the DE algorithm
which enables the boundaries to be updated during a structure solution
calculation, using information previously gained within the search.
We examine the effect of restricting the search to regions where low R
factor has been found on the efficiency of the DE optimisation.

[1] Tremayne M., Phil. Trans. R. Soc. Lond. A, 2004, 362, 2691. [2] Price
K.V. in New Ideas in Optimization, ed: Corne D., Dorigo M., Glover F.,
McGraw-Hill, London. 1999. [3] Tremayne M., Seaton C.C., Glidewell C.,
Acta. Cryst., 2002, BS8, 823.

Keywords: powder structure determination, structure solution
methods, computer algorithms



