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Abstract:
[bookmark: _GoBack]The main topic of this presentation is concerned with the study of the coupling between the mechanical properties of thin films on substrates and their morphologies. In a first part, the aging of the buckling patterns experimentally observed at the mesoscopic scale onto the surface of metallic thin films deposited on substrates is studied by means of finite element simulations (FEM). The conditions for the transition from straight-sided wrinkles to telephone-cords or circular blisters are first discussed. The conjugated effects of the atmospheric pressure and plastic folding are then considered to explain, through static energy variation calculations, the formation of croissant and donut-like structures observed onto the surface of gold thin films deposited on the surface of silicon substrates (see figure 1). The propagation of the buckles is finally discussed from a dynamical point of view, in the case where atomic steps are present at the film-substrate interface. Although it has only been experimentally observed that the buckles always propagate along the steps onto the surface of the gold films, the conditions on the internal compression strain, the orientation of the steps with respect to the buckles and the step heights have been determined for the “step crossing” or “step following” phenomena.
In a second part, the evolution of the vicinal surface of gold single crystals deformed by external uniaxial compression tests and in situ observed by UHV scanning tunneling microscopy is investigated (see figure 2). It is demonstrated that the slip traces resulting from the emergence of moving dislocations at the free surface highly modify the organization of the vicinal steps. A model based on energetic considerations is proposed and discussed to explain the observed phenomenon.
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Figure 1: Gold thin film on silicon substrate
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Figure 2: STM observation of gold thin film surface under strain
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