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In the past 100 years, powder diffraction evolved from being a solution
to the problem of obtaining large single crystals, to a versatile tool
for materials analysis. The diffraction pattern and in particular the
breadth and shape of the profiles, bear information not just on the
structure but also on the micro/nanostructure of a material, such as
shape and size distribution of the domains and lattice defects. Tech-
nologically relevant systems show however peculiar features that can

hardly be interpreted as simple broadening effects, especially when
modular features, 2D character or stacking defects are present: the
local and global structures differ and a stochastic description of the
specimens is needed. The recent advances in the field, well beyond the
commonly misused Scherrer formula, allow all those cases to be quanti-
tatively studied in a non-destructive way by refining physical structure
and microstructure parameters directly on the data collected ex situ,
in situ or operando. Virtual experiments and virtual models, as well as
computational tools, can then be used to assess the capabilities of the
analysis methods and to extract further information on defect struc-
ture, material characteristics and their evolution. An overview and
some examples will be given.
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