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ABSTRACT
The field of glass science is quickly maturing from a purely empirical science to one built upon rigorous fundamental physics.  These advancements offer an unprecedented level of understanding of the glass transition and the glassy state, as well as the ability to design new glass compositions starting at the atomic level.  Statistical mechanics offers a framework in which the macroscopic properties of a glass can be rigorously calculated from its microscopic structure.  Statistical mechanical approaches have many practical applications in glass science and technology. The objective of this presentation is to provide an overview of various statistical mechanical descriptions of the glassy state and their practical use in understanding glass physics and in the design of new glass compositions. The relationship among these descriptions is emphasized to build a single unified picture of glass statistical mechanics synthesizing these various approaches.
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