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Physical Chemistry II:

It is water what matters!

Abstract
Water is the most important solvent on earth, as it is involved in all biological reactions and most chemical

reactions. The contribution of the solvent to the total free energy of a reaction is crucial, yet an experimental
challenging parameter to probe experimentally as well as theoretically. Systematic spectroscopic studies revealed
that the terahertz (THz) frequency range provides a fingerprint spectrum of any changes of water in respect to
hydrogen bond strength, tetrahedrality, and dynamics, which are all of major importance to rationalize and predict
the outcome of a reaction. While the individual changes might be small, the large number of solvent molecules
Involved makes this contribution into a major driving force for fundamental reactions. THz spectroscopy now
allows to map local water changes and allow to investigate whether these changes are more a cause or a
conseqguence of fundamental biological reactions, such as enzymatic catalysis or protein aggregation.
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