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Magnetic diffraction with neutrons, non-resonant and resonant X-ray scattering.
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I will review the scattering techniques that can be used to determine magnetic structures in crystals
and thin films (and polycrystalline samples in the case of neutron scattering). I will describe how to
derive the elastic neutron scattering cross sections first for non-polarised and then using polarized
beams[1][2] and discuss the key findings, such as selection rules, the sensitivity of the technique to
spin and orbital momentum. I will then describe the elastic scattering cross sections in the case of
non-resonant X-ray scattering [3], [4] and in resonant conditions [5] and compare the information
derived to that obtained with neutron scattering . I will show many examples of magnetic structures
recently determined by neutron or X-ray scattering, or using the combination of both techniques.
Among others, I will show examples of complex non-collinear structures determined using these
techniques, experiments under magnetic and electric field and stress and the use of X-ray microdiffraction to probe a single domain or to perform topographic scans of domains.
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