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In 1936 a German chemist identified certain organic molecules in
ancient rocks and oils as the fossil remains of chlorophyll, presumably
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from plants that had lived millions of years in the past. Many years later
this insight was revisited and the term biomarker coined to describe
fossil molecules whose molecular structures could reveal the presence
of otherwise elusive organisms and processesand then, the hunt was
on. Echoes of Life is the story of those molecules and how they
illuminate the history of the earth and its life. It is also the story of how
a few maverick organic chemists and geologists defied the dictates of
their disciplines and, at a time when the natural sciences were
fragmenting into ever-more-specialised sub-disciplines, reunited
chemistry, biology and geology in a common endeavor.
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This unified guide brings together the underlying principles, and
predictable material responses, that connect metals, polymers, brittle
solids and energetic materials as they respond to extreme external
stresses. Previously disparate scientific principles, concepts and
terminology are combined within a single theoretical framework, across
different materials and scales, to provide all the tools necessary to
understand, and calculate, the responses of materials and structures to
extreme static and dynamic loading. Real-world examples illustrate
how material behaviours produce a component response, enabling
recognition - and avoidance - of the deformation mechanisms that
contribute to mechanical failure. A final synoptic chapter presents a
case study of extreme conditions brought about by the infamous
Chicxulub impact event. Bringing together simple concepts from
diverse fields into a single, accessible, rigorous text, this is an
indispensable reference for all researchers and practitioners in
materials science, mechanical engineering, physics, physical chemistry
and geophysics.


