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Abstract:


Information processing equipment, including all computers, consumer electronics, telephony, office equipment, network equipment, data centers and servers, and supercomputers consume a significant fraction of total electricity production.  Moreover it is growing dramatically with time, both on an absolute basis as well as a fraction of the total.  Aggregate energy use constitutes a burden for information processing.  At the most fundamental level, the energy used to manipulate a single bit of information is currently ~106 times greater than theoretical limits.  


Without fundamental and conceptual breakthroughs in the underlying physics, chemistry and materials science that form the foundation of information processing technologies, the inexorable growth in the role of information in society will place an increasingly significant burden on the world energy economy.  The E3S Center will research revolutionary, out-of-the-box concepts and scientific principles that would enable fundamentally new and different science for digital information processing, in order to achieve a radical reduction in energy consumption.  We place our focus at the heart of information processing, the basic logic switch, and the short-to-medium range communication of information between logic elements.  These elements represent the root of the energy dissipation in information processing systems. 

