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The electrodynamics of water and ice: from basic principles to
applications

The electrodynamic properties of water are well known, yet poorly understood. In this talk, | will discuss on
the same footing the interaction of electromagnetic waves with water at different frequencies from radio
waves to the infrared region [1]. | will address the atomic-molecular mechanisms behind the dielectric
response from DC to sub-picoseconds proton exchange reactions [2]. | will discuss the role of the excess
proton in the dielectric response of water and infrared spectrum in particular [3]. As a consequence of this
consideration, | will show the difference between the instantaneous and diffusion-averaged structures and
what this difference means for water modelling. | will briefly review the AC dielectric properties of agueous
electrolytes [4]. | will discuss the recent observations of the anomalous dielectric properties of confined water
[5]. Finally, I will demonstrate the proof of the concept of environmentally-neutral water-only energy storage
with hydrogen ions [6].
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