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Oral presentation 

Anomalous dispersion - versatile and useful 
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Many different applications of resonant scattering or anomalous dispersion have been reported in recent decades. When determining 
the X-ray structure of small molecules in single crystals, it is usually only used to distinguish the absolute structure. To this day, 
almost exclusively tabulated values are used for the correction of anomalous dispersion, and the accuracy of these thirty-year-old 
tables is practically never questioned, although the three most common ones differ considerably in some cases [1]. However, there is 
so much more to it than many people realize. Now that the measurements have reached an unprecedented quality and quantum 
crystallographic models can describe the electron density at the highest level, artifacts of other effects appear, which may originate 
from the poor anomalous dispersion correction [2]. 

Figure 1 shows the effect of an incorrect correction on the example compound Mo(CO)6, where other elements at the metal position 
can lead to even better structural models. This presentation shows the benefits of anomalous dispersion refinement (ADR), i.e., the 
consideration of the variability of the values in the least squares refinement [3]. This not only improves the structural models, but 
also allows conclusions to be drawn about the chemical properties, such as oxidation states. 

 

Figure 1. Effects on R factors of placing different elements at the metal position in Mo(CO)6 using tabulated anomalous dispersion 
values[1] versus using ADR (Mo*)[3]. 
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