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	Abstract : 2300 bytes counting the word space as character: Electron tomography enables one to measure the morphology and composition of nanostructures in three dimensions (3D), even at atomic resolution. An emerging challenge is to fully understand the connection between the 3D structure and properties under realistic conditions, including high temperatures as well as in the presence of liquids and gases. Under such conditions, rapid reshaping of nanoparticles can be expected. Although in situ transmission electron microscopy provides an elegant platform to directly visualize nanoparticles changes, it is challenging to investigate nanoparticle transformations in 3D. In this presentation, I will discuss existing possibilities to obtain 3D information using either tomographic methods or the so-called atom counting technique, which utilizes single projection images. Next, I will show how these techniques can be combined with in situ holders to quantify structural and chemical transformations on a single nanoparticle level. By combining fast tomography with in situ heating, we were able to perform a dynamic characterization of shape changes of metal nanoparticles at high temperatures. Moreover, we measured the elemental diffusion dynamics of individual anisotropic bimetallic nanoparticles in 3D and determined the effect of parameters such as type of interfacial facets, aspect ratio, shape and presence of defects. By atom counting, it became possible to monitor the evolution of crystalline facets of metal nanoparticles under gas and heat treatments, a change that influences catalytic properties. Next to in situ processes, we demonstrate the value of electron tomography to assess external laser-induced NP transformations, making it viable to detect structural changes with atomic resolution.
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