[image: image1.emf]







MATERIALS





ENGINEERING





SEMINAR














Date:	January 27, 2012


Time:	3:30 refreshments


	3:45 - Seminar


Place:	ARMS 1010












































Purdue Materials:





Infinite 


Possibilities





�











Nanometer-Thick Equilibrium Films: The Interface between Thermodynamics and Atomistics





by





Mor Baram


School of Engineering and Applied Sciences, Harvard University, Cambridge, MA








ABSTRACT


Nanometer-thick films at interfaces and surfaces exist in various materials and can substantially influence their properties. Unlike artificially made conventional thin films, these films do not break up during equilibration and offer an alternative design criterion for thin-film technology.  While it is now clear that intergranular films (IGFs) cannot be treated as a bulk phase, it is still debated whether these films are in equilibrium or transient state, as well as their atomistic structure and chemistry nature. To address this, a novel experimental approach was used to form equilibrated Au particles in contact with sapphire, in the vicinity of small droplets of anorthite glass (CaO-2SiO2-Al2O3). This method provided specimens from which the interface energy could be measured, and correlated with the local atomistic structure and chemistry which was characterized using aberration corrected transmission electron microscopy (TEM). The equilibrated film significantly reduced the interfacial energy and could be described by the Gibbs adsorption isotherm expanded to include structure in addition to chemical excess. In addition, aberration corrected TEM has now provided the means to characterize ordering within the films. These results demonstrate that nanometer-thick films at interfaces and surfaces can be an equilibrium state and included in phase diagrams with dedicated tie-lines.
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