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Location: Collegium Budapest, Institute for Advanced Study, 
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Geoffrey West was educated at Cambridge University (BA 1961). He received his Ph. D. from Stanford University in 1966 followed by post-doctoral appointments at Cornell and Harvard Universities. He returned to Stanford as a faculty member in 1970. He left to build and lead the Theoretical High Energy Physics Group at Los Alamos. He has numerous scientific publications including the editing of three books. His primary interest has been in fundamental questions in Physics, especially those concerning the elementary particles and their interactions. His long-term fascination in general scaling phenomena grew out of his work on scaling in quantum chromodynamics and the unification of all forces of nature. In 1996 this evolved into the highly productive collaboration with James Brown and Brian Enquist on the origin of allometric scaling laws in biology and the development of realistic quantitative models for the structural and functional design of organisms.
Abstract

Life is the most complex physical phenomenon in the Universe manifesting an extraordinary diversity of form and function over an enormous scale ranging from the largest animals (whales) and plants (sequoias) to the smallest microbes (mycoplasma) and sub-cellular units (enzymes). Yet, many of its most fundamental and complex attributes scale with size in a surprisingly simple way. For example, metabolic rate (the power needed to sustain life – the approximately 2000 food calories you require per day), lifespan (your allotted "three score and ten years"), growth rates (the 20 years you took to reach adulthood) and genome lengths all change in a remarkably simple fashion over this immense spectrum of biological size. This lecture will explore how these scaling laws exhibit a universal mathematical behaviour reflecting the fundamental unifying principles that have crafted and constrained the way life functions and is organised from molecules and cells to whales and ecosystems. The basic idea is that, driven by natural selection, life at all scales is sustained by hierarchical fractal-like branching network systems whose universal characteristics determine many of the generic properties of living organisms. Examples include the macroscopic cardiovascular, respiratory and neural systems of mammals, the interconnectedness of an ecosystem and the microscopic pathways within mitochondria. Functionally, biological systems are ultimately limited by the rates at which energy, materials and information can be supplied through these networks. This paradigm will be explored and developed as a way of viewing many phenomena where hierarchical structures have evolved.

The Santa Fe Institute is a private, non-profit, multidisciplinary research and education center, founded in 1984. Since its founding SFI has devoted itself to creating a new kind of scientific research community, pursuing emerging science. Operating as a small, visiting institution, SFI seeks to catalyze new collaborative, multidisciplinary projects that break down the barriers between the traditional disciplines, to spread its ideas and methodologies to other individuals and encourage the practical applications of its results.                                   http://www.santafe.edu
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