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Although the powder method was developed as early as 1916 by Debye and Scherrer, in the first 50 
years its use was mostly limited to qualitative and semi-quantitative phase analysis and macroscopic 
stress measurements. The main reason for this can be found in what is known as the principal 
problem of powder diffraction: accidental and systematic peak overlap caused by a projection of the 
three dimensional reciprocal space onto the one dimensional 2θ axis, leading to a strongly reduced 
information content compared to a single crystal data set. However, despite this drawback, often 
sufficient information resides in the 1D dataset to reconstruct the 3D crystal structure. Indeed, 
quantitative analysis of the pattern using modern computers and software yields a wealth of 
additional information about the sample structure. Modern instrumentation and radiation sources are 
yielding data of unprecedented quality, and modern analysis methods continue to increase our 
ability to harvest useful information from the data. The powder diffraction technique has never 
contributed to materials research in more diverse and important ways than now as we approach its 
centenary. 
The information content in a powder pattern is huge, but much effort is needed to reveal the often 
hidden information. In the last decade, many new ideas have been successfully applied to powder 
diffraction, like the method of maximum entropy (MEM), fundamental parameters, global 
optimization in direct space, physical description of anisotropic peak broadening, parametric 
refinement, kinetics, distortion mode amplitudes, to name just a few. The real bottleneck in the 
evaluation of this high quality data is the limited availability of suitable software. In particular, the 
delay in time for introducing new methods and applications into existing software is a major 
handicap. In this respect, a big step forward is a Rietveld and global optimization software which 
allows the development and application of user defined MACROS using an algebraic scripting 
language. Such a software is TOPAS/TOPAS academic in the so called Launch mode.  
A similar paradigm is assumed for the microstructural analysis by Whole Powder Pattern Modeling 
(WPPM), a modern approach to diffraction line profile analysis developed to a considerable 
maturity in the past ten years. PM2k, the software embodying the WPPM approach, has much in 
common with TOPAS, namely the parameter structure and possibility to build MACROS to be 
added to the main software (kernel) as plug-ins with specific functions in the modelling of 
diffraction line profiles.  
It was therefore reasonable to organize a user’s meeting with the main focus on the development 
and possibilities of the MACRO language within TOPAS, with a specific session dedicated to 
WPPM. This user’s meeting, which was the fourth of its kind, was held from June 18-20 in the 
Centro Congressi Panorama in Sardagna (Trento, Italy). The proceedings of this user’s meeting are 
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presented here in form of a “macro tutorial” for the benefit of the entire powder diffraction 
community. More than a collection of standard scientific papers, the contributions to this special 
issue provide several methods, tutorials, practical suggestions and solutions to properly use TOPAS 
and WPPM, is a number of applications, ranging from the most common to the finest and most 
specific cases of study. 
 
The present special issue of Materials Science Forum is also to commemorate a participant of the 
workshop and author of one of the articles, the young scientist Samy Ali from Cairo (Egypt), who 
sadly died soon after the meeting. These proceedings are dedicated to his memory. 
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