R. �ern� Laboratory of Crystallography, University of Geneva, Switzerland V. Favre-Nicolin ESRF, Grenoble, France

Abstract. Program FOX for ab initio crystal structure determination from powder diffraction uses global optimization algorithms to find the correct structure by making trials in the direct space. It is a modular program, capable of using several criteria for evaluating each trial configuration, e.g. combining neutron and X-ray diffraction patterns. The program describes the structural building blocks (polyhedrons, molecules etc.) with their internal coordinates (Z-matrices), thus allowing natural constraints on interatomic distances and angles. Identical atoms shared between neighboring building blocks, and special positions are handled with an automatic, adaptive method (Dynamical Occupancy Correction). Several algorithms (Simulated Annealing, Parallel Tempering) are currently available. The program is based on an object-oriented crystallographic library ObjCryst++ (programming language c++). The program and the library are available for Linux and Windows on http://objcryst.sourceforge.net. Inorganic and organic structures with the complexity up to 26 independents atoms are routinely solved from laboratory X-ray, synchrotron or neutron data.

Global Optimization in Direct Space

FOX: Free Objects for Xtallography Building Blocks : Polyhedrons, Molecules described by Z-matrix

Special Positions and Connectivity : Dynamical Occupancy Correction

Algorithms and Cost Functions

Tuned for Global Optimization

Applications

Isolated atoms : LaMg_2NiD_7

Molecule : Potassium Hydrogen 2R, 3R (+) Tartrate (C_4 H_5 O_6 K)

Polyhedrons : MgIr

Hybrid : Al_2(CH_3PO_3)_3 Conclusions

Acknowledgements

Favre-Nicolin V. and �ern� R.; submitted to J. Appl. Cryst. - computer programs; see also : http://objcryst.sourceforge.net/ and Book of Abstract of the ECM 20, Krakow 2001, p. 135