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e Introduces biological and environmental applications such as
examination of enzyme mechanisms and hydrogen tunneling

e Addresses equilibrium isotope effects, isotope effects on
hydrogen bond structure and dynamics, and isotopes in
polymers and biopolymers

* Examines isotope effects in chemical dynamics, hydrogen
isotope effects in organic reactions, and atmospheric,
geologic, and extraterrestrial studies
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Anticipated Volume Highlights
Multi-Disciplinary Nature of its Subject

The field of isotope effects has expanded exponentially in the last
decade, and researchers are finding isotopes increasingly useful in
their studies. Bringing literature on the subject up to date, Isotope
Effects in Chemistry and Biology covers current principles,
methods, and a broad range of applications of isotope effects in
the physical, biological, and environmental sciences.

The authors first explain how kinetic, equilibrium, and anharmon-
ic isotope effects are used to measure the ratio of reaction rates,
the ratio between isotopes in thermodynamic equilibrium, and the
geometric changes between molecules. The volume describes
basic theories, including gas phase, simple condensed phase, small
molecule studies, and applications of the Bigeleisen-Mayer theo-
ry before covering how isotopes affect molecular geometries,
chemical bond breaking, formation and chemical dynamics, and
hydrogen transfer. It explores novel, mass-independent isotope
effects and problems encountered in hydrogen transfer, tunneling,
and exchange. Authors also discuss isotope effects in organic and
organometallic reactions and complex enzyme reactions and a
unique chapter explores water isotope effects under pressure.

Written by internationally recognized researchers from 13 coun-
tries, some chapters summarize the perspective of a well-estab-
lished subject while others review recent findings and on-going
research that occasionally present controversial viewpoints using
clear scientific arguments and discussion presented by all relevant
authors. Isotope Effects in Chemistry and Biology brings
together a wide scope of different perspectives and practical devel-
opments and applications into a comprehensive reference of iso-
tope effects that reflect the most current state of the art.
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