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The unique properties and the biological relevance of liquid water are closely related to its structure, 
the extended random network of hydrogen bonded molecules. Vibrations of water molecules are one 
of the most direct probes of structural fluctuations, molecular motions and energy dissipation in this 
network, processes that occur on femto- to picosecond time scales. In this lecture, new results of non-
linear vibrational spectroscopy in the ultrafast time domain are presented, giving detailed insight into 
the sub-50 fs memory loss, the related structural rearrangements and the vibrational dynamics of 
water. Experiments in a very wide spectral range unravel the femtosecond relaxation of intra- and 
intermolecular vibrations leading to a fast redistribution and dissipation of energy. Such properties 
make water a highly protective and stabilizing medium for biomolecules and biological processes.
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