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Abstract

Various applications of synchrotron light to the investigation of the structure-properties relationship
in polycrystalline functional materials are described. The first part of the presentation is devoted to
structural analysis using various experiments with synchrotron light. High resolution diffraction
experiments are shown to clarify crystal symmetry, two-dimensional diffraction measurements to
characterize the texture of functional polycrystals, and x-ray absorption spectroscopy investigations
to characterize short-range order and identify crystalline and amorphous minor compounds. In
the second part, the way in which fine structural determinations explain and / or allow to predict
tensor physical properties of single- and polycrystals is discussed. Attention is focused on the elasto-
electromagnetic properties. The specificity of the single-crystal piezoelectric and magnetoelectric
properties is discussed using arguments from group theory. The prediction of textured polycrystals’
properties is considered. The adaptation of the Voigt, Reuss and Hill descriptions to the case of the
above mentioned properties is presented. The open database “Material Properties Open Database”
(MPOD, http://mpod.cimav.edu.mx) is presented and representative cases of the problems described
are discussed.
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