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Abstract
In hard condensed-matter-physics, there are hot topics that have been developed during the last
twenty years: multiferroic materials, low dimensional magnetism, topological insulators, skyrmions,
etc. In order to understand the microscopic physical behaviour of this kind of materials, the precise
knowledge of the crystal and magnetic structure as a function of temperature or external fields is of
paramount importance. For that, single crystal and powder diffraction are necessary. The availability
of synchrotron and neutron sources has made possible to increase the precision of structural and
magnetic data using powder diffraction. The development of the Rietveld method to refine crystal
and magnetic structures was possible because the peak shape of powder diffraction lines, in neutron
diffractometers, was nearly Gaussian and this was simple enough to be treated by computers of
50 years ago. Nowadays, the method has been largely improved incorporating new methods of
calculating structure factors in terms of symmetry modes or modulation functions. Moreover, more
complex peak shapes can be treated easily and the Rietveld method is routinely applied to the
treatment of synchrotron and neutron powder diffraction. Concerning magnetic structures, neutron
powder diffraction is dominating the scene. Synchrotron X-rays interact with atomic magnetic
moments providing X-ray magnetic scattering, however the signal is very weak and single crystals
are needed. In this lecture, I will present a comparison of the different characteristics of neutron and
X-ray synchrotron radiation for the study of the crystal and magnetic structures of crystalline solid
presenting interesting physical properties. I will select few examples to illustrate the advantages and
drawbacks of both neutrons and synchrotron X-rays in the study of multiferroic materials and low
dimensional magneto-structural phase transitions.
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