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C. Giacovazzo. International Tables for Crystallography (2010). Vol. B, ch. 2.2, pp. 215-243  [ doi:10.1107/97809553602060000764 ]

AbstractDirect methods are essentially reciprocal-space techniques, developed historically to solve small-molecule crystal structures. Their success in this area (in practice, they solve the phase problem) is based on numerous theoretical achievements which concern origin specification (Section 2.2.3), the concepts of structure invariants and seminvariants, normalization of the structure factors (Section 2.2.4), inequalities among structure factors, and probabilistic phase relationships (Section 2.2.5). Probabilistic phase relationships are at the core of direct methods: triplet (via Cochran and via the P10 formula), quartet (according to Hauptman and to Giacovazzo) and quintet invariant phase estimates are described, along with estimates of one-phase and of two-phase structure seminvariants (via representation theory). Determinantal formulas are also quoted. Techniques for estimating invariants by using some prior information and their real-space counterparts are discussed. The success of direct methods is intimately connected with the phasing procedures. The most important tools of the procedures (e.g. the tangent formula, magic integers, random-start approaches and figures of merit for recognizing the correct solution) are analysed. The integration of direct methods with macromolecular crystallography is discussed in Section 2.2.10: in particular we refer to the ab initio methods for solving protein structures (in combination with direct-space techniques like electron-density modification, envelope determination, histogram matching etc.) as well as to the combination of direct methods with SIR–MIR and SAD–MAD techniques (both in `one-step' procedures and in the two-step method, the latter requiring the prior determination of the heavy-atom or anomalous-scatterer substructure).
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                International Tables for Crystallography is the definitive resource and reference work for crystallography. The multi-volume series comprises articles and tables of data relevant to crystallographic research and to applications of crystallographic methods in all sciences concerned with the structure and properties of materials.


                

                
                    © International Union of Crystallography
                    	
                                    
                                         | home | resources | advanced search | purchase | contact us | terms of use | help | 
                                    

                                


                

                
                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                

            

        

        
        
    