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Abstract 

Liquid water has posed a severe challenge to theorists since is made up of molecules which in their individual ground-state keep their electrons strongly bound (the ionisation potential of the isolated water molecule is 12.60 eV); however water in living organisms and near surfaces is able to release quite easily electrons , in other words liquid water is able to become a semiconductor. Experiments showing the appearance of an electromotive force at the interface interfacial water-bulk water have been reported. This property implies that a very peculiar structure of liquid water should appear where molecules enter a collective dynamics allowing electrons to enter a state where they are quasi-free. According to modern Quantum Field Theory (QFT), this dynamics is possible and produces a Laser-like state of molecules where the phase has a well defined value. A complementarity principle (in the sense of Niels Bohr) holds between the number N of field quanta (including the matter field whose quanta are just the atoms/molecules) and the phase . This means that when we focus on the atomic structure of matter it loses its coherence properties and, vice versa, when we examine the phase dynamics of the system its atomic structure becomes undefined. Superfluid liquid Helium is the first example of this peculiar quantum dynamics. It is shown how consideration of the phase dynamics of liquid water makes the understanding of its peculiar role in the onset of self-organization in living organisms and in ecosystems possible.

