Deep Strain Field of Surface Reconstruction
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ABSTRACT
The knowledge of the atomic structure at the surface of a material is fundamental to understand its properties and control the interaction of the material with the environment. It is in particular essential to master the growth of new nanostructured materials. Most of the surfaces show a structure of the last atomic layer which is different from the bulk, which is called surface reconstruction. In common models, only atomic displacements in the surface layer and interplanar relaxations of the first subsurface layers are taken into account. On metals, a famous example is the 22x√3 reconstruction of Au(111), also called discommensuration lines. Very surprisingly, although it is a very popular surface for many applications, its investigation by x-ray diffraction is very scarce1. 
[bookmark: _GoBack]By a comprehensive grazing x-ray diffraction study of a reconstructed vicinal surface of Au(111) and comparison with atomistic models, we were able to demonstrate some novel features2. First, the structure of the surface layer displays a surface dislocation which is resolved with an unprecedented resolution for the first time. Second, we measure a strong signal of deep atomic displacements, which penetrates more than tens of layers into the bulk. We can decompose this strain field into several components generated by different surface patterns. On one hand, the surface dislocation induces a strong strain field which stabilizes a highly regular surface pattern. On the other hand, the discommensuration lines induce a dipolar like strain field, with a vortex of displacements located in the fifth subsurface layer, and penetrating at least in the first fifteen layers. Those deep strain fields have to be taken into account in the calculation of the energetics of the surface, with significant errors when not considered. Our results shed a new light on the complexity of subsurface displacements induced by surface reconstruction.
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