Fundamentals of Interfaces (2 to 2.5 hours)
(Paul Wynblatt)

The aim of this lecture is to provide an overview of fundamental notions on surfaces and interfaces. This will begin with an introduction to the thermodynamics of interfaces, using the Gibbsian approach, which will cover the concepts of the Gibbs Dividing Surface and of interfacial excess quantities. Particular attention will be paid to interfacial adsorption and/or segregation phenomena, through the use of Gibbs and McLean isotherms. This will be followed by an introduction to grain boundary (GB) structure, including simple twist and tilt GBs as well as a description of general GBs by means of the five macroscopic degrees of freedom of GB character. GB segregation will be discussed together with the transition from segregation to wetting of the GB by a second phase. Anisotropy of the interfacial properties will be emphasized throughout. The lecture will end with an introduction to diffusion in solids, in which Fick's law, vacancy diffusion and the Arrhenius relations for volume and GB diffusion will be discussed.
