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Neutron scattering: a unique view of the materials world 
Neutron scattering provides us with a unique insight into the materials world. We can simultaneously study both the structure and dynamics of materials at the atomic and molecular level and thus obtain a comprehensive understanding of the way in which materials behave. In this talk, I will outline the enormous range of materials that are studied by neutron scattering techniques, materials ranging from high temperature superconductors, magnetic multilayers and minerals to polymers, plastics and pharmaceutical compounds. I will focus on materials with unusual structural properties and with applications in the areas of energy storage and production and will show that neutron diffraction and reflectometry and inelastic neutron scattering can provide the key elements of understanding materials properties and processes.
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Probing the structure and dynamics of technologically relevant materials on

the nanoscale

In my talk I will present recent investigations of technologically relevant materials. While neutron diffraction and neutron reflectometry yield  information on the fine structure of the materials neutron spectroscopy produces knowledge about the energetics and kinetics of process on the nano

scale. The subjects presented will range from the characterization of magnetic surfaces and multi-layers as obtained with off-specular neutron reflectometry to the spectroscopic investigation of hydrogen storage in carbon nanotubes.
Prof. L. Edwards, Dept of Materials Engineering, Open University, Milton Keynes, MK7 6AA

New opportunities for non-destructive stress mapping: From crystals to crankshafts

The determination of accurate reliable stresses is critical to many fields of Materials Engineering.  Neutron stress measurement is a non-destructive technique that uniquely provides insights into stress fields deep within engineering components and structures.  As such, it has become an increasingly important tool within the materials community leading to improved manufacturing processes to reduce stress and distortion as well as to the definition of more precise lifing procedures.  This paper describes the current state of the art and identifies the key opportunities provided by the 2nd generation dedicated engineering stress diffractometers currently being designed and commissioned world-wide using examples covering a range of industrially relevant problems including a fully integrated study of the residual stress distributions accompanying state-of-the-art aerospace aluminium alloy welded fabrications and how they are affected by subsequent machining and  how they are affected by subsequent machining and service loading.

